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Abstract: This article examines the key aspects of improving energy efficiency and resource conservation in the 

industrial sectors of Central Asian countries (Kazakhstan, Uzbekistan, Kyrgyzstan, and Tajikistan), based on 

up-to-date data from the International Energy Agency (IEA), the United Nations (UN), the Central Asia 

Regional Economic Cooperation (CAREC) Program, and other authoritative sources. The study analyzes 

current levels of energy consumption, technical losses, and the potential of renewable energy sources. 

Empirical data are presented on energy efficiency levels, the share of renewable energy in the energy mix, 

cross-border infrastructure projects (e.g., CASA-1000 and TAPI), and projected investment volumes up to 

2030. The research employs comparative analysis, trend regression analysis, scenario modeling based on the 

CAREC Energy Outlook 2030, and SWOT analysis of key industrial sectors. The findings identify priority 

sectors-namely mineral-chemical, metallurgical, and energy industries-where energy intensity can be reduced 

by 15-25% by 2030. The study also confirms the significant potential for resource savings through the 

implementation of circular economy principles and advanced technologies. Based on the results, several 

policy recommendations are proposed, including the stimulation of private investment, reform of tariff 

regulation, implementation of energy efficiency standards, strengthening of regional cooperation, and 

workforce training in renewable energy and circular economy practices. The results demonstrate a substantial 

potential for reducing CO₂ emissions and enhancing regional energy security. Scenario modeling indicates 

that under realistic implementation of CAREC 2030 targets, industrial energy consumption in the region could 

be reduced by approximately 20%, and up to 30% under Net Zero Emissions (NZE) pathways. These 

outcomes align with global targets to double the rate of energy efficiency improvements by 2030 (COP28) 

and significantly reduce CO₂ emissions. 

1 INTRODUCTION 

Central Asia (Kazakhstan, Uzbekistan, the Kyrgyz 
Republic, and Tajikistan) is a region characterized by 
a strong reliance on heavy industry and energy 
systems dependent on coal, natural gas, and 

hydropower. Despite this, the potential for energy 
efficiency and resource conservation remains 
significantly underutilized. According to the IEA 
Energy Efficiency Progress Tracker [1], global 
energy efficiency improvements must accelerate 
significantly to achieve Net Zero targets. Energy 
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balance indicators used in this study are based on the 
IEA World Energy Balances database [2]. 

The region faces several critical challenges: 
▪ Fossil fuels dominate industrial energy

consumption structures: in Kazakhstan,
approximately 81% of electricity is generated
from coal, while in Uzbekistan about 85% is
produced from natural gas [3], [4].

▪ In Kyrgyzstan, around 90% of electricity is
generated from hydropower; however, system

losses can reach up to 45% in distribution
networks [5], [6].

▪ The share of renewable energy sources
remained below 15% in the early 2020s, with
growth largely limited to pilot projects.

International organizations such as CAREC, 

UNDP, and the IEA identify energy efficiency as a 
key instrument for enhancing energy security, 
reducing CO₂ emissions, and promoting industrial 
modernization [7]-[9]. For instance, the IEA projects 
that under Net Zero Emissions scenarios, global 
energy efficiency improvements must reach 

approximately 4% annually by 2050 [5], [10]. 
Regional infrastructure and policy developments 
were analyzed using CAREC Energy Sector Progress 
Reports [11]. 

The relevance of this study is grounded in the high 
energy intensity of industrial sectors such as 

chemicals, metallurgy, and cement production [3]. 
Achieving sustainable economic development 
requires: 

1) Integration of resource-efficient practices into
industrial processes;

2) Development of regulatory frameworks and

investment incentives;
3) Regional coordination to maximize the benefits

of large-scale infrastructure projects such as
CASA-1000 and the Turkmenistan-
Afghanistan-Pakistan-India (TAPI) gas 
pipeline [6]. 

Estimates suggest that increasing the share of 
renewable energy by 10-15%, reducing network 
losses by 5-10%, and modernizing thermal power 
plants could decrease primary energy consumption by 
20-30% by 2030.
The objective of this study is to provide a

comprehensive analysis and practical
recommendations for improving energy efficiency
and resource conservation in the industrial sectors of
Central Asia, using the IMRAD methodology. The
research includes four key sections:
▪ Methods. Description of qualitative and

quantitative approaches;

▪ Results. Assessment of the current state and
scenario modeling;

▪ Discussion. Interpretation of findings, 
identification of policy barriers, and reform 

proposals. 

This article aims to contribute to the development 
of an updated regional energy agenda through 2030. 

2 METHODS 

This section describes the research approaches and 
analytical tools used to evaluate energy efficiency and 
resource conservation in the industrial sectors of 

Central Asian countries. The study combines both 
qualitative and quantitative methods, utilizing data 
from the International Energy Agency (IEA), 
CAREC, UNDP, and national statistical agencies. 

2.1 Data Sources and Study Period 

The analysis draws on a combination of authoritative 
open-access and proprietary databases covering the 
period 2000–2023: 
▪ IEA Energy End-Uses and Efficiency

Indicators - annual sectoral energy
consumption, intensity, and efficiency

indicators (up to 2022);
▪ IEA Energy Efficiency Progress Tracker -

global and regional trends in energy efficiency
improvements;

▪ IEA World Energy Balances - energy balances
and supply indicators for non-OECD regions,

including Central Asia;
▪ CAREC regional reports - CAREC 2030

strategies and energy efficiency projects in
Uzbekistan and Kazakhstan;

▪ National statistics - renewable energy capacity
and industrial energy consumption data for

Kazakhstan, Uzbekistan, Kyrgyzstan, and
Tajikistan [10], [12].

The analysis period spans 2000-2023, with 
scenario projections extending to 2030. 

2.2 Research Framework (IMRAD 
Structure) 

The study follows a four-stage research framework: 
1) Qualitative review - analysis of national and

regional strategies, including CAREC and
UNDP documents;

2) Quantitative data collection - time-series data
on energy consumption, renewable energy
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capacity, energy intensity, losses, and CO₂ 
emissions; 

3) Scenario modeling - based on IEA APS
(Announced Pledges Scenario), Net Zero

Emissions (NZE), and CAREC Energy
Outlook 2030, considering renewable energy
growth, loss reduction, and industrial
modernization;

4) SWOT and institutional assessment -
evaluation of strengths, weaknesses,

opportunities, and threats related to renewable
energy, circular economy technologies, and
digitalization.

2.3 Quantitative Indicators 

Table 1: Key quantitative indicators and data sources for 

energy efficiency analysis in Central Asia. 

Indicator Definition Source 

Energy intensity 
GJ per thousand 

USD of GDP 

IEA, World 

Bank 

Energy 

efficiency 

GJ per unit of 
output / kWh per 

ton 

IEA 

Network losses 
% of total 

generation 

IEA, 

national data 

Share of 
renewable 

energy 

% of installed 

capacity 

CAREC, 

IEA 

CO₂ emissions t CO₂ per GJ IEA 

Energy 

efficiency 
financing 

USD million/year CAREC 

Table 1 summarizes the key quantitative 
indicators and data sources used in the analysis of 
energy efficiency and resource conservation in 
Central Asia. 

2.4 Analytical Methods 

2.4.1 Trend Analysis 

Comparative analysis of changes in energy 
efficiency, consumption, and renewable energy 
shares across countries from 2000 to 2023. 

2.4.2 Scenario Modeling to 2030 

Three scenarios are considered: 

▪ Business-as-usual (BAU). Continuation of
current trends;

▪ Optimistic scenario. Aligned with CAREC
2030 targets (doubling energy efficiency

improvements and increasing renewable 
energy share); 

▪ Net Zero Emissions (NZE) scenario.
Alignment with global decarbonization

pathways.

Forecasting is based on linear regression models 
incorporating variables such as investment levels, 
technological coefficients, and GDP growth [10], 
[13]. 

2.4.3 Sectoral SWOT Analysis 

SWOT analysis is conducted for three key sectors: 
mineral-chemical, metallurgy, and energy. The 
analysis identifies: 
▪ Technological drivers;
▪ Infrastructure barriers;

▪ Regulatory instruments;
▪ Risks and market opportunities.

2.4.4 Comparative Regional Analysis 

A cross-case comparison approach is used to evaluate 
energy efficiency indicators (GJ/USD GDP) across 

Central Asian countries relative to European and 

global benchmarks defined by the IEA. 

3 RESULTS 

This section presents the key findings of the analysis, 
including the current state of energy efficiency, 
scenario projections for 2030, sectoral and country-
level breakdowns, and SWOT analysis outcomes. 

Figure 1 was adapted using regional electricity 
structure data presented by Visual Capitalist [14]. 

Figure 1: Electricity generation structure of Central 
Asian countries (2023). 
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I will present Figure 1, which is the energy 
balance of Central Asian countries in 2023: based on 
data up to October 2023 to show the structure of 
energy production and consumption, as well as a 

report before publication. The chart shows a heavy 
reliance upon fossil fuels, in particular natural gas, 
coal and oil, which amount to the lion's share of 
primary energy supply. For some countries, such as 
Kazakhstan and Uzbekistan, hydrocarbons dominate 
the energy production (as they do in general 

throughout much of the region), while for others still, 
hydropower is more prominent (Kyrgyzstan and 
Tajikistan). That figure also highlights differences in 
domestic energy resources - with countries 
maintaining excess production and export capacity 
and others placing far greater reliance on imports to 

meet their internal demand. The figure also highlights 
key trends in energy transformation and end-use 
consumption. Much of the primary energy goes now 
into power generation, industrial processes and 
heating residential space which gives one a sign to 
how energy intensive the economic structures are. 

Another aspect that highlights the potential for 
improved technological and policy intervention are 
transmission losses and inefficiencies. In addition, the 
small share of renewable sources (excluding 
compone hydropower) highlights the necessity to 
migrate towards sustainable energy systems. Imbued 

from the former USSR, the underlying energy 
balance illustrated in Figure 1 once more presents a 
regional account of these operational platforms and 
underwrites potential #universalism on stratagems for 
enhancing energy security (resource availability at 
lower prices), efficiency and environmental integrity. 

Background information on regional energy systems 
was additionally cross-checked using publicly 
available datasets [15]. 

3.1 Current State of Energy and 
Resource Efficiency 

Energy Balance of Industry and Renewable Energy 
Sources. The energy systems of Central Asian 
countries remain heavily dependent on conventional 

energy sources, with limited integration of renewable 
energy technologies. CO₂ emissions data and 
comparative indicators were obtained from the IEA 
GHG Emissions Data Explorer [16]. The current 
structure can be summarized as follows: 
▪ Kazakhstan. As of 2018, electricity generation

was dominated by coal (approximately 81%),
followed by natural gas (around 10%) and
hydropower (approximately 12%).

▪ Uzbekistan. Approximately 85% of electricity
generation is based on natural gas, while the
share of renewable energy sources remains
below 2%, indicating a low level of

diversification in the energy mix.
▪ Kyrgyzstan. The country relies predominantly

on hydropower, which accounts for about 90%
of total electricity generation (~13.9 TWh).
However, transmission and distribution losses
remain critically high, reaching up to 45%,

which significantly undermines overall system
efficiency. District heating modernization
projects were analyzed using CAREC regional
project documentation [17].

▪ Tajikistan. According to CAREC and the Asian
Development Bank, the country possesses

substantial hydropower potential exceeding 50
GW, although only a fraction of this capacity is
currently utilized [18], [19]. Scenario
assumptions were aligned with the IEA Net
Zero by 2050 Roadmap [20].

Figure 2: Energy intensity (GJ per 1000 USD PPP GDP) 

in Central Asia (2000-2023). 

Figure 2 illustrates the dynamics of energy 
intensity in Central Asian countries during 2000-
2023, highlighting the relatively slow improvement 

in energy efficiency indicators across the region. 
Energy intensity (GJ per 1000 USD PPP): 
▪ The region generally follows global trends,

demonstrating annual improvements of
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approximately 1-2%. However, by 2023, the 
rate of progress declined to around 1%, which 
poses a significant challenge to achieving the 
COP28 target of doubling the rate of energy 

efficiency improvements by 2030. 
▪ Share of renewable energy and network losses. 
▪ Even in relatively advanced segments of the 

energy sector, the share of renewable energy 
remains limited-approximately 12% in 
Kazakhstan and less than 5% in Uzbekistan. 

▪ Transmission and distribution losses remain 
substantial across the region: up to 45% in 
Kyrgyzstan and approximately 20-30% in 
other countries [6], [21]. 

3.2 Country Case Studies 

Kazakhstan: 
▪ Primary energy sources. Coal dominates the 

energy mix (approximately 81%), followed by 
hydropower (around 12%). 

▪ Policy framework. The government has set a 
target of achieving a 15% share of renewable 

energy by 2030. To support this transition, an 
Energy Efficiency Fund has been established, 
along with the introduction of regulatory 
frameworks and tariff mechanisms aimed at 
promoting clean energy investments. 

▪ Results. Renewable energy capacity increased 

to approximately 251 MW by 2016, including 
solar energy projects generating around 38 
million kWh annually [21]. 

 

Figure 3: Growth of installed renewable energy capacity 
in Kazakhstan (2010-2023) [19], [21]. 

 
Figure 3 demonstrates the steady growth of 

installed renewable energy capacity in Kazakhstan 
between 2010 and 2023, reflecting the country’s 
increasing investment in clean energy technologies. 
 

Uzbekistan: 
▪ Energy structure. The energy system is heavily 

dominated by natural gas (approximately 

85%), while the share of renewable energy 
remains negligible (around 0.03 quadrillion 
British thermal units, BTU). 

▪ Ongoing developments. The country is actively 

modernizing its oil refining sector and 
investing in renewable energy projects, 
particularly in wind and solar power 
generation. 

▪ Strategic direction. Uzbekistan is gradually 
shifting its policy from gas exports toward 

increased domestic industrial consumption, 
aiming to enhance energy security and 
industrial value creation. 

Kyrgyzstan: 
▪ Energy generation. Approximately 90% of 

electricity is generated from hydropower; 

however, less than 15% of the country’s total 
hydropower potential (~140 TWh) is currently 
utilized. 

▪ System inefficiencies. Energy losses remain 
critically high, reaching up to 45%, while 
annual electricity imports amount to 

approximately 3.6 TWh. 
▪ Key projects. Major hydropower developments 

include the Naryn cascade and the Kambar-
Ata-1 project, which are expected to enhance 
generation capacity and regional energy 
integration. 

Tajikistan and Turkmenistan: 
▪ Energy profile. Tajikistan relies predominantly 

on hydropower, while Turkmenistan is 
characterized by gas-based thermal energy 
generation. 

▪ Resource potential. The CAREC region overall 

possesses significant hydropower potential 
exceeding 380 GW. 

▪ Policy initiatives. Turkmenistan has 
implemented energy efficiency programs for 
2018-2024 and adopted a renewable energy 
development strategy through 2030 [6], [19]. 

3.3 Scenario Modeling to 2030 

Table 2 presents the main characteristics of the 
analyzed development scenarios and their projected 
impact on regional energy consumption by 2030. 

Model projections indicate that achieving 
CAREC targets could reduce regional energy 
consumption by approximately 20%, while full 

alignment with Net Zero Emissions pathways could 
lead to reductions of up to 30%.
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Table 2: Scenario characteristics and projected energy consumption by 2030.  

Scenario Key Characteristics Energy Consumption by 2030 

BAU (Business-
as-usual) 

Continuation of current trends in GDP growth, renewable 
energy deployment, loss levels, and modernization without 

additional policy measures 

- 

CAREC-2030 

(Optimistic) 

Alignment with CAREC strategy targets: doubling energy 
efficiency improvement rates, increasing renewable energy 

share, and reducing network losses by 5% annually 
-20% compared to BAU 

NZE (Net Zero 
Emissions) 

Alignment with global decarbonization pathways: renewable 
energy share >30%, loss reduction up to 10%, industrial 

modernization, and implementation of CO₂ policies 

-30% compared to BAU 

 

 

Figure 4: Energy consumption scenarios to 2030: BAU, 

CAREC-2030, and net zero emissions 

Figure 4 compares projected energy consumption 
trajectories under the BAU, CAREC-2030, and Net 
Zero Emissions scenarios through 2030. 

3.4 Economic and Environmental 
Effects 

The analyzed scenarios demonstrate that renewable 

energy development contributes not only to enhanced 
energy security but also to measurable economic 
benefits and environmental improvements. The key 
effects are: 
▪ The economic benefits of regional energy 

projects such as CASA-1000 and the 

Turkmenistan-Uzbekistan-Tajikistan-
Afghanistan-Pakistan (TUTAP) transmission 
line are estimated at approximately USD 6.4 
billion over 2020-2030, with an additional 
USD 2.6 billion expected from electricity 
exports to South Asia. 

▪ Under a low-carbon scenario with a 10% 
renewable energy share by 2030, CO₂ 
 

 emissions could be reduced by approximately 
400 million tons over the decade [12], [22]. 

3.5 Sectoral SWOT Analysis 

The SWOT analysis conducted for the three priority 
industrial sectors reveals distinct patterns of 
strengths, weaknesses, opportunities, and threats, as 
summarised below.  Metallurgical and Chemical 
Industries: 
▪ Strengths (S). Large-scale industrial capacity; 

▪ Weaknesses (W). High energy intensity and 
outdated equipment; 

▪ Opportunities (O). Technological 
modernization, regional cooperation, 
renewable energy integration; 

▪ Threats (T). Investment barriers and tariff 

instability. 

Energy Sector: 

▪ Strengths (S). Abundant natural resources 
(gas, water, solar, uranium); 

▪ Weaknesses (W). Significant transmission 
losses and aging infrastructure; 

▪ Opportunities (O). Cross-border energy 

networks, solar and wind expansion, 
digitalization; 

▪ Threats (T). Fossil fuel subsidies and weak 
regulatory frameworks for renewable energy. 

Mineral-Chemical Industry: 

▪ Strengths (S). Strong industrial base and 
growing demand; 

▪ Weaknesses (W). High resource and energy 
intensity; 

▪ Opportunities (O). Circular economy 
technologies, waste heat recovery, industrial 
partnerships; 

▪ Threats (T). Limited access to capital and 
shortage of skilled workforce. 
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3.6 Key Findings of the Results Section 

The analysis conducted across the considered 
scenarios reveals several important findings 

regarding the economic, environmental, and energy 
security impacts of renewable energy development in 
Central Asia. The main results are summarized as 
follows: 

Regional economic gains from energy efficiency 
cooperation and electricity trade are projected to 

exceed USD 9 billion by 2030. 

▪ Energy savings of 20-30% are achievable
under CAREC and NZE scenarios.

▪ Expansion of renewable energy and reduction
of network losses contribute significantly to

CO₂ emission reductions and enhanced

energy security.
▪ Key challenges include weak regulatory

frameworks, fossil fuel subsidies, limited
investment inflows, and technological
constraints.

4 DISCUSSION 

4.1 Interpretation of Results 

The study reveals substantial potential for improving 
energy efficiency and resource conservation in the 
industrial sectors of Central Asia. The current energy 

structure-dominated by fossil fuels (coal, gas, and 
hydropower)-is associated with high energy intensity 
and significant transmission losses. 
Country-specific insights include: 
▪ Kazakhstan. The dominance of coal (~81%) is

accompanied by a relatively low share of

renewable energy (~12%). However, the
expansion of renewable capacity and the
establishment of an Energy Efficiency Fund
indicate a clear transition pathway.

▪ Uzbekistan. With approximately 85% of
electricity generated from natural gas, the

country faces increased exposure to carbon
emissions and resource dependency. The shift
toward domestic consumption and renewable
energy development represents a strategic
transformation.

▪ Kyrgyzstan. Despite significant hydropower

resources, energy losses of up to 45% constrain
export potential and limit the effectiveness of
regional projects such as CASA-1000 and
TUTAP.

▪ Tajikistan and Turkmenistan. Both countries
possess substantial hydropower and gas-based
energy potential; however, project
implementation is hindered by regulatory and

financial barriers [18]-[25].

Scenario modeling confirms that achieving 
CAREC 2030 targets could reduce industrial energy 
consumption by approximately 20%, while alignment 
with Net Zero Emissions pathways could achieve 
reductions of up to 30%. These findings are consistent 

with global COP28 targets on doubling energy 
efficiency improvements and reducing CO₂ 
emissions. 

Economic benefits are also substantial: regional 
infrastructure and trade initiatives such as CASA-
1000 could generate over USD 6 billion, with an 

additional USD 2.6 billion from electricity exports, 
totaling more than USD 9 billion in economic impact. 
Environmental benefits include CO₂ emission 
reductions of approximately 400 Mt over a decade, as 
supported by IEA and CAREC data. 

4.2 Comparison with Global 
Experience 

Central Asian countries lag behind OECD 

benchmarks in energy efficiency by approximately 
10-15%. Comparative analysis of EU and Chinese
renewable energy and clean energy (RECE) programs
indicates that:
▪ China’s large-scale modernization strategies

have achieved annual efficiency improvements

of 4-5%;
▪ The European Union has reduced energy

intensity by approximately 3% annually over
the past decade through regulatory directives
and green financing mechanisms;

▪ Achieving similar outcomes in Central Asia
requires not only technological upgrades but

also institutional reforms, including tariff
restructuring, fiscal incentives, and increased
private sector participation.

Unlike China and the EU, the region faces 
structural barriers such as high state dominance, weak 
legal frameworks, limited access to private capital, 
and continued fossil fuel subsidies. Therefore, the 

transition to Net Zero Emissions is feasible but 
requires comprehensive systemic reforms [19], [23]. 
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4.3 Institutional Barriers 

Several interrelated institutional barriers constrain the 
pace of energy efficiency reforms across the region. 
These can be grouped into four main categories. 

1) Price and regulatory distortions: 

▪ Continued subsidies for coal and gas reduce 
the competitiveness of renewable energy and 
modernization efforts. 

▪ Lack of transparent tariff mechanisms 
discourages private investment. 

2) Institutional uncertainty: 
▪ Absence of unified energy efficiency 

standards. 
▪ Weak reporting mechanisms for resource 

savings. 
3) Financial and technical constraints: 
▪ Limited creditworthiness of industrial 

enterprises. 
▪ Restricted access to green finance due to 

underdeveloped financial instruments. 
▪ Shortage of skilled professionals in 

renewable energy, circular economy, and 
digital technologies. 

4) Regional disparities: 
▪ Significant variation in energy systems and 

reform potential across countries (e.g., 
hydropower dependence in Kyrgyzstan vs. 
gas reliance in Uzbekistan). 

4.4 Policy Recommendations 

Based on the analytical findings, the following policy 
recommendations are proposed at the strategic, 
sectoral, and capacity-building levels. 

4.4.1 Strategic Measures 

The following strategic measures are recommended 
at the national and regional policy levels. 

▪ Tariff reform: implementation of the “polluter 

pays” principle, differentiated pricing, and 
green certificate systems; 

▪ Legal frameworks: mandatory energy 
efficiency standards and regular energy audits; 

▪ Financial instruments: development of green 
banks, guarantee mechanisms, and tax 
incentives (e.g., accelerated depreciation); 

▪ Regional coordination: strengthening 
platforms such as CAREC+ and supporting 
projects like CASA-1000, TAPI, and TUTAP. 

 
 

4.4.2 Sectoral Initiatives 

In addition to strategic measures, targeted sectoral 
interventions are required to address the specific 
energy profiles and challenges of each key industry. 

1) Metallurgy and chemical industries: 
▪ Implementation of waste heat recovery 

systems and water recycling; 

▪ Transition to cogeneration and renewable 
energy sources. 

2) Hydropower and gas sectors: 
▪ Reduction of network losses through 

digitalization (smart meters, monitoring 
systems); 

▪ Integration of energy storage technologies. 

3) Small and medium-sized enterprises (SMEs): 
▪ Subsidized energy audits; 
▪ Partnerships with international EPC 

contractors. 

4.4.3 Education and Capacity Building 

Building regional human capital is essential for 
sustaining the energy transition over the long term. 
Key capacity-building measures include the 
following. 
▪ Establishment of regional training centers for 

energy efficiency; 
▪ Development of professional certification and 

retraining programs; 
▪ Support for startups in circular economy and 

renewable energy sectors. 

4.5 Study Limitations 

The present study is subject to several limitations that 
should be considered when interpreting the findings. 
▪ Data inconsistencies across countries and time 

periods; 
▪ Limitations of linear regression and scenario 

models in capturing geopolitical and economic 
shocks; 

▪ Focus on four countries, with limited 
consideration of Turkmenistan and 
Afghanistan within the broader regional 
context. 

Future research should include sensitivity analyses to 
energy price fluctuations, sector-specific econometric 
modeling, and the impact of climate change on energy 
efficiency. 
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4.6 Key Conclusions 

The main findings of the study can be summarised in 
the following key conclusions. 

1) A 20-30% reduction in energy consumption by 
2030 is realistically achievable; 

2) Economic benefits exceed USD 9 billion, 
alongside significant socio-economic gains; 

3) Strong government intervention is essential-
without reforms in tariffs, standards, and 
investment access, targets will not be met; 

4) Regional cooperation remains a critical success 

factor, as demonstrated by projects such as 
CASA-1000. 

4.7 Recommendations for Regional 
Strategy 

Based on the study findings, the following strategic 
priorities are proposed for regional policymakers and 
international development partners. 
▪ Development of a unified RECE strategy to 

2030 with monitoring mechanisms; 
▪ Expansion of green financing and public-

private partnerships; 
▪ Strengthening monitoring and reporting 

systems for energy consumption and CO₂ 
emissions; 

▪ Support for innovative SMEs through grants 
and accelerators; 

▪ Establishment of a regional body to coordinate 
electricity exports and technology deployment. 

5 CONCLUSIONS 

Central Asia possesses significant potential for 
accelerating the transition toward an energy-efficient 
and resource-conserving industrial model. The 

implementation of structural reforms, tariff policies, 
regional coordination, educational initiatives, and 
financial instruments provides a solid foundation for 
advancing renewable and clean energy (RECE) 
practices. 

This study offers practical and actionable 

recommendations to achieve the ambitious targets of 
CAREC 2030 and Net Zero Emissions pathways, 
including natural resource conservation, substantial 
CO₂ emission reductions, and enhanced regional 
energy security. 
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