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Abstract.This article provides a comprehensive overview of the global energy sector, covering
the major sources of energy, the transition towards renewable technologies, and the critical challenge
of reducing carbon emissions. The article also examines Uzbekistan's energy strategy and its
ambitious renewable energy targets for 2030. Key vocabulary, comparative tables, and statistical
charts are included to support students in understanding and discussing energy topics in English.
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Introduction.Energy is the foundation of modern civilization. Every aspect of daily life — from
lighting homes and powering factories to fueling transportation and running hospitals — depends on a
reliable supply of energy. The global energy system, however, faces unprecedented challenges:
growing demand driven by population growth and industrialization, the urgent need to reduce
greenhouse gas emissions, and the rapid advancement of clean energy technologies [1].

According to the International Energy Agency (IEA), global energy demand increased by
approximately 1.3% annually over the past decade. At the same time, the share of renewable energy in
the global electricity mix has risen dramatically, driven by falling costs of solar and wind technologies.
This article explores these trends, the key players in the energy sector, and the path toward a more
sustainable energy future.

Figure 1. World Primary Energy Sources (2023)
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Figure 1. World Primary Energy Sources (IEA, 2023)

As shown in Figure 1, fossil fuels — oil (31%), coal (27%), and natural gas (24%) — still
dominate the global energy mix, accounting for over 80% of primary energy consumption. Renewable
energy sources, including solar, wind, and hydropower, represent 13% of the total, while nuclear
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energy contributes approximately 5%. However, these proportions are shifting rapidly as the energy
transition accelerates.

Major Sources of EnergyThe world relies on a diverse portfolio of energy sources, each with
distinct characteristics, advantages, and drawbacks. Understanding these differences is essential for
any energy professional working in today's global market.

Table 1. Key English Vocabulary: Energy Terms

1 Energy Energiya Capacity to do
work

2 Power plant Elektr stansiyasi Facility
generating
electricity

3 Renewable Qayta Energy  from

energy tiklanadigan energiya natural sources

4 Fossil fuel Qazilma yoqilg'i Coal, oil,
natural gas

5 Turbine Turbina Machine
converting flow to
energy

6 Generator Generator Device

producing electricity

7 Transformer Transformator Changes
voltage level

8 Grid / Power Elektr tarmog'i Network of
grid power lines
9 Solar panel Quyosh paneli Converts
sunlight to
electricity
10 Voltage / Kuchlanish / Tok Electrical
Current pressure / flow
11 Efficiency Samaradorlik Output vs input
ratio (%)
12 Carbon footprint Karbon izi Total CO2
emissions

Fossil fuels have powered industrial growth for over two centuries, but their environmental
impact — particularly carbon dioxide emissions — has made them the primary target of energy
transition policies worldwide. Coal is the most carbon-intensive fuel, releasing approximately 820
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grams of CO- per kilowatt-hour of electricity generated. Natural gas, while significantly cleaner, still
contributes to greenhouse gas emissions and is subject to growing regulatory pressure [2].

Nuclear energy offers a low-carbon alternative to fossil fuels, providing reliable baseload power
with minimal greenhouse gas emissions during operation. Despite concerns about safety and nuclear
waste, many countries — including France, which generates over 70% of its electricity from nuclear
power — regard it as an essential component of a low-carbon energy system.

Table 2. Comparison of Energy Sources by Type, Emissions, and Cost

Coal Non- High (820 65-150 High
renewable g/kWh)
Natural Gas Non- Medium 45-74 High
renewable (490 g/kWh)
Nuclear Low- Very low 112-189 Very High
carbon (12 g/kWh)
Solar Renewable Negligible 32-44 Medium
(45 g/kWh)
Wind Renewable Negligible 26-54 Medium
(11 g/kWh)
Hydropower Renewable Low (24 30-135 High
g/kWh)

As Table 2 illustrates, renewable energy sources such as wind and solar now offer the lowest
levelized cost of electricity (LCOE) among all generation technologies. Wind energy generates just 11
grams of CO: per kilowatt-hour — a fraction of coal's emissions — and has become the cheapest
source of new electricity in many countries. Solar photovoltaic (PV) technology has seen its costs drop
by over 90% since 2010, making it increasingly competitive globally [3].

The Rise of Renewable Energy

The transition to renewable energy represents one of the most significant transformations in the
history of the global energy sector. Driven by climate change commitments, technological innovation,
and falling costs, renewables are being deployed at an unprecedented scale. The Paris Agreement of
2015 set a global target of limiting warming to 1.5°C above pre-industrial levels, making the rapid
decarbonization of the energy sector a global priority.
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Figure 2. Growth of Renewable Energy Capacity (2010-2023)
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Figure 2. Growth of Global Solar and Wind Energy Capacity, 2010-2023 (GW)

Figure 2 demonstrates the remarkable growth of solar and wind energy over the past decade.
Global solar capacity surpassed 1,400 GW in 2023, up from just 40 GW in 2010 — a 35-fold increase
in thirteen years. Wind energy capacity exceeded 1,000 GW in the same period. This explosive growth
has been driven by dramatic cost reductions, supportive government policies, and growing corporate
demand for clean energy [4].

The integration of large amounts of variable renewable energy into power grids presents
significant technical challenges. Unlike coal or gas plants, solar and wind generation depends on
weather conditions and cannot be dispatched on demand. This requires investment in energy storage
technologies — particularly lithium-ion batteries — as well as smart grid infrastructure and flexible
demand management systems.

Carbon Emissions and Climate Responsibility

The energy sector is responsible for approximately 73% of global greenhouse gas emissions,
making it the largest contributor to climate change. Reducing energy-related emissions is therefore
central to any credible climate strategy. The transition from fossil fuels to renewable energy,
combined with improvements in energy efficiency, offers the most practical pathway to achieving net-
zero emissions by 2050 [5].

Figure 3. CO2 Emissions by Country (2023)
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Figure 3. CO: Emissions by Country, 2023 (Gigatons per year)

As shown in Figure 3, China and the United States are the world's two largest emitters of COs,
together accounting for nearly 40% of global emissions. India is the third largest emitter and is
experiencing rapid growth in both energy demand and renewable energy deployment. Uzbekistan,
while a relatively small emitter (0.21 Gt), faces its own challenges in transitioning away from natural
gas dependence and diversifying its energy mix.

Uzbekistan's Energy Sector and Renewable Targets.Uzbekistan's energy sector is undergoing
a fundamental transformation. Historically dependent on natural gas — which accounts for the
majority of electricity generation — the country has set ambitious targets to diversify its energy mix
and increase the share of renewables to 40% by 2030. This strategy is driven both by environmental
commitments and by the need to conserve natural gas reserves for export and industrial use [6].
Table 3. Uzbekistan Renewable Energy Targets (2022—-2030)

Renewable 10% 25% 40%

energy share

Solar capacity 0.8 GW 5GW 13 GW
(GW)

Wind capacity 0.1 GW 3GW 7 GW
(GW)

CO: reduction — — 35%
(vs 2010)

Energy — 10% 20%
efficiency
improvement

As Table 3 shows, Uzbekistan plans to increase solar capacity from 0.8 GW in 2022 to 13 GW by
2030, and wind capacity from 0.1 GW to 7 GW in the same period. These targets represent a dramatic
scaling up of clean energy investment. Several large-scale solar and wind projects are already under
development in partnership with international companies such as Masdar, Total Energies, and ACWA
Power.

Improving energy efficiency is another key pillar of Uzbekistan's energy strategy. The country
aims to reduce energy intensity — the amount of energy consumed per unit of GDP — by 20% by
2030 through the modernization of industry, buildings, and transportation infrastructure. This will
require significant investment in energy-efficient technologies and the training of skilled professionals
in the energy sector.

6. The Future of Energy: Key Trends

Several major trends are shaping the future of the global energy sector. First, the electrification of
transportation — through electric vehicles (EVs) — is creating new demand for clean electricity and
driving investment in charging infrastructure and battery technology. Second, green hydrogen,
produced by splitting water using renewable electricity, is emerging as a promising fuel for hard-to-
electrify sectors such as heavy industry and long-distance shipping.

Third, digitalization and the Internet of Things (IoT) are transforming energy management,
enabling real-time monitoring and optimization of energy systems at every scale — from individual
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smart homes to national power grids. Fourth, carbon capture, utilization, and storage (CCUS)
technologies are being developed to remove CO: from the atmosphere and from industrial processes,
potentially allowing continued use of some fossil fuels in a net-zero world [7].

For students and professionals in the energy sector, staying informed about these trends — and
being able to discuss them confidently in English — is increasingly essential. International
conferences, academic journals, technical standards, and business communications in the energy
industry are conducted primarily in English, making language proficiency a genuine professional asset.

Conclusion. The global energy sector stands at a pivotal crossroads. The urgent need to address
climate change, combined with the falling costs of renewable technologies, is driving the most rapid
transformation the energy system has ever seen. Fossil fuels still dominate today, but solar, wind, and
other clean energy sources are growing at extraordinary speed and are on track to become the
backbone of the global energy system within the coming decades.

Uzbekistan, as a country with abundant solar and wind resources, is well-positioned to benefit
from this transition. Achieving its 2030 renewable energy targets will require not only investment and
technology, but also a new generation of skilled energy professionals with strong technical knowledge
and the ability to operate in an international environment. Proficiency in English, combined with a
deep understanding of global energy trends, will be among the most valuable assets for these
professionals.
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