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Foreword: ESCAP

Armida Salsiah Alisjahbana
Under-Secretary-General of the United Nations and

Executive Secretary of ESCAP

One of the greatest challenges of a landlocked country like Kyrgyzstan is 
to ensure secure, reliable, affordable and sustainable energy services. This 
is particularly important for Kyrgyzstan as its Gross Domestic Product 
(GDP) relies heavily on the industry sector. The Road Map for Sustainable 
Development Goal 7 has taken a holistic approach to identify technological 
options and enabling policy measures to assist Kyrgyzstan in embarking on 
an energy transition pathway. 

Kyrgyzstan has already achieved universal access to electricity. More 
efforts are needed to provide access to clean cooking fuel to more than 
30 per cent of the population who are still reliant on polluting cooking fuels 
and technologies. Improving energy efficiency also should be given high 
priority, particularly in the transport sector, which needs to shift away from 
its dependence on imported fossil fuels.

Kyrgyzstan is endowed with renewable energy resources, particularly 
hydropower, which generates about 90 per cent of the total electricity produced in the country. However, the country 
has a high reliance on imported fuels, including coal and oil, to meet its heating and transport fuel demands. The 
increasing trend of bringing in fossil fuel resources poses a high risk to the supply chain, particularly in the context 
of a growing geopolitical crisis. Moreover, inefficient energy appliances and equipment, both in the residential and 
industrial sectors, are driving up energy wastage, which poses a big challenge to achieve the energy efficiency 
target of Goal 7. 

This Road Map presents a detailed assessment of the energy system of Kyrgyzstan. It offers a least-cost pathway 
to providing universal access to clean cooking fuels and technologies, growing the share of renewable energy 
across all sectors, and doubling the historical rate of energy efficiency improvement. Taking a holistic approach 
to the energy system by using the National Expert SDG Tool for Energy Planning (NEXSTEP), the Road Map was 
developed in close consultation with national policymakers and experts. The Road Map presents a range of 
opportunities to achieve Goal 7 while improving energy security and improving the health of its citizens through 
reduced indoor air pollution. It sets out key policy recommendations: increasing access to clean cooking fuels and 
technologies; eliminating polluting heating technologies; electrifying the transport sector; implementing a whole-
of-economy approach to energy efficiency; and committing to full decarbonization of the power sector. 

The successful collaboration between the Ministry of Energy and the United Nations Economic and Social 
Commission for Asia and the Pacific is a testament to our shared ambition to deliver on the vision for energy 
towards the Sustainable Development Goals. The Road Map presents a pathway for Kyrgyzstan to continue to 
prosper while building back better in the recovery from COVID-19. 

I look forward to the implementation of the Road Map and to its continued success in delivering a secure, 
sustainable, and healthy energy future in Kyrgyzstan.
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Foreword: the SDG 7 Roadmap for the 
Kyrgyz Republic

The Kyrgyz Republic is committed to the implementation of the UN 2030 
Agenda for Sustainable Development. The Sustainable Development 
Goals (SDGs) are included in the state policy and reflected in the National 
Development Strategy (2018-2040) and the National Development Program 
of the Kyrgyz Republic until 2026, developed with a human focus and an 
emphasis on the fundamental commitment to “leave no one behind” of the 
Sustainable Development Goals.

The updated Nationally Determined Contribution (NDC) of the Kyrgyz 
Republic, presented in 2021, is the Kyrgyz Republic's plan to combat 
climate change and its contribution to global efforts to reduce greenhouse 
gas emissions. The NDC indicates the directions for the low-carbon 
transformation of the country's economy until 2030, taking into account 
national priorities and the Sustainable Development Goals.

The Ministry of Energy of the Kyrgyz Republic is the responsible policy body for achieving Sustainable Development 
Goal 7 - ensuring universal access to affordable reliable and modern energy supply. Achieving this goal requires 
an integrated approach to system planning that takes into account the relationship between expanding access to 
modern energy services, improving energy efficiency, reducing emissions in the energy sector and increasing the 
share of renewable energy. Such an energy transition presents a complex and difficult task for politicians.

The development of the Roadmap for the Sustainable Development Goals and the National SDG Expert Tool for 
Energy Planning (NEXSTEP) has been well-timed. The Roadmap will help guide the development of an energy 
sector policy up to 2030, which should ensure sustainable economic growth and take into account the relationship 
between Goal 7 and other SDG targets, as well as targets for Nationally Determined Contributions (NDCs) aimed 
at reducing emissions and adapting to climate change.

The Roadmap presents a matrix of technology options and strategies for the sector, identifies the gaps and support 
needed to achieve the interlinked SDG 7 targets and the latest NDCs, and considers 4 energy sector development 
scenarios developed using the NEXSTEP energy planning tool :

• The Business as Usual (BAU) scenario forecasts the trajectory of energy demand and emissions based on 
historical improvements and in the absence of any new actions or policies.

• The Current Policy Scenario (CP) takes into account planned policies and initiatives implemented or planned to 
be implemented during the analysis period, as well as related capacity expansion plans.

• The Sustainable Development Goals (SDG) scenario considers improving energy efficiency and the share of 
renewable energy sources, as well as reducing greenhouse gas emissions, to propose a sustainable energy 
development path for the country.

• The High Energy Efficiency and Nationally Determined Contributions (NDC) Achievement Scenario to explore 
how Kyrgyzstan can raise its ambition to improve energy efficiency across the economy while reducing 
greenhouse gas emissions by moving away from coal and moving towards cleaner fuels for transport

The results of energy, economic and scenario analysis and the database of technological solutions used for 
preparing the Roadmap are provided on the NEXSTEP online portal (https://nexstepenergy.org/), which will allow 
analysis of the development of various aspects of the energy sector to design effective policy interventions.

The Ministry of Energy of the Kyrgyz Republic commends UNESCAP for technical and financial support and 
considers the SDG Roadmap and the NEXSTEP portal as useful tools to advance the efforts of the Kyrgyz Republic 
to transform our energy sector and achieve our sustainable development goals and targets.

Sultanbekov Sabyrbek Ukushovich
Vice-Minister of Energy of the Kyrgyz Republic
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Abbreviations and acronyms

BAU    business-as-usual

CBA        cost benefit analysis

CO2 carbon dioxide

CPS    current policy scenario

EC European Commission 

EE energy efficiency 

ESCAP   United Nations Economic and Social 
Commission for Asia and the Pacific
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GDP gross domestic product 
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IEA International Energy Agency

IPCC  Intergovernmental Panel on Climate 
Change
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IRR    Internal Rate of Return
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OECD Organisation for Economic Co-operation 
and Development
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Executive Summary

Transitioning the energy sector to achieve the 2030 Agenda for Sustainable Development and the 
objectives of the Paris Agreement presents a complex and difficult task for policymakers. It needs to 
ensure sustained economic growth as well as respond to increasing energy demand, reduce emissions, 
and consider and capitalize on the interlinkages between Sustainable Development Goal 7 (SDG 7) and 
other SDGs. To address this challenge, ESCAP has developed the National Expert SDG Tool for Energy 
Planning (NEXSTEP).1 This tool enables policymakers to make informed policy decisions to support the 
achievement of the SDG 7 targets as well as nationally determined contributions (NDCs). The initiative 
has been undertaken in response to the Ministerial Declaration of the Second Asian and Pacific Energy 
Forum (April 2018, Bangkok) and Commission Resolution 74/9, which endorsed its outcome. NEXSTEP 
also garnered the support of the Committee on Energy in its Second Session, with recommendations to 
expand the number of countries being supported by this tool. 

The key objective of this SDG 7 roadmap2 is to assist the Government of Kyrgyzstan in developing 
enabling policy measures to achieve the SDG 7 and NDC targets. This roadmap contains a matrix of 
technological options and enabling policy measures for the Government to consider. It presents several 
scenarios that have been developed using national data, and which consider existing energy policies 
and strategies as well as reflect on other development plans. These scenarios are expected to enable 
the Government to make an informed decision to develop and implement a set of policies to achieve 
SDG 7 by 2030, together with the NDC.

A. Highlights of the roadmap

Kyrgyzstan has already achieved universal access to electricity. However, universal access to clean 
cooking technology and fuel has been, and remains, a challenge as more than 30 per cent of the population 
is still relying on polluting cooking fuels and technology. Well-planned and concerted efforts will need to 
be made to achieve universal access to clean cooking by 2030. Energy efficiency improvement needs 
to be boosted across different sectors in order to achieve a 3 per cent annual improvement, reducing 
energy intensity to 5.19 megajoules per United States dollar by 2030.

The country’s energy system is currently highly inefficient. This is partially contributed by the widespread 
use of unclean and inefficient cooking and heating technologies. Both also contribute towards indoor 
air pollution and air pollution-related health impacts. In addition, the power sector is under-maintained, 
with its transmission and distribution losses totalling more than 20 per cent. More needs to be done in 
the power sector to ensure sufficient capacity is built to meet the domestic demand in the future, while 
at the same time being profitable. 

Achieving the NDC targets will require energy efficiency measures to be implemented across demand 
sectors, particularly the adoption of electric vehicles in the transport sector. With comprehensive power 
demand planning, Kyrgyzstan has the potential to provide carbon-free electricity to fuel its electric 
vehicle ambition by leveraging its abundant hydropower potential.

1 The NEXSTEP tool has been specially designed to perform analyses of the energy sector in the context of SDG 7 and NDC, with an aim that the output will provide a set of policy 
recommendations to achieve the SDG 7 and NDC targets. 

2 This roadmap examines the current status of the national energy sector and existing policies, compares them with the SDG 7 targets, and presents different scenarios highlighting 
technological options and enabling policy measures for the Government to consider.
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B. Achieving Kyrgyzstan’s SDG 7 and NDC targets by 2030

1. Universal access to modern energy
Kyrgyzstan has already achieved universal access to electricity. On the other hand, more than 30 per cent 
of the population in Kyrgyzstan relied on polluting cooking fuel and technology in 2018. This exposes the 
population to negative health impacts. As there are currently no governmental policies or initiatives in 
progressing the clean cooking access rate, it is projected to reach 78 per cent by 2030. This projection is 
based on the historical improvement trend in clean cooking between 2000 and 2018. This leaves around 
433,000 households still relying on unclean solid fuel stoves (assuming biomass as primary fuel) in 
2030. The NEXSTEP analysis suggests that electric cooking stoves may be the most suitable long-term 
solution to closing the remaining gap. 

Figure ES 1. Kyrgyzstan’s access to clean cooking under the BAU, CPS and SDG   
  scenarios3

2. Renewable energy
The share of renewable energy in the total final energy consumption (TFEC) was 18.5 per cent in 2018.4 
Based on current policies, the share of renewable energy is projected to increase to 22.6 per cent by 
2030. The increase is due to the projected increase both in renewable electricity and other renewable 
energy consumption (excluding traditional use of biomass). In the SDG scenario, the share of renewable 
energy is projected to improve to 30.8per cent of TFEC in 2030. This improvement is largely due to the 
adoption of electric stoves and cleaner heating stoves while phasing out of traditional biomass usage, 
which will substantially decrease the total final energy consumption.

3. Energy efficiency
Kyrgyzstan’s energy intensity in 2019 is estimated to have been 7.48 MJ/USD2017. Energy intensity in 
Kyrgyzstan declined at an average annual rate of 4.86 per cent between 1990 and 2010. A doubling  

3 Historical trend projected based on the year 2000 access rate data provided in ESCAP, 2021a, and 2019 access rate provided by the national consultant. 
4 Excluding traditional biomass usage in residential cooking and space heating.
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of the 1990-2010 improvement rate is required in order to achieve the SDG 7.3 target, which requires 
an average annual rate increase of 9.7 per cent between 2010 and 2030. Such a high rate of energy  
efficiency improvement and a low energy intensity is challenging and unlikely to be achieved, even 
with ambitious energy efficiency improvement measures. Therefore, in consultation with stakeholders, 
NEXSTEP analysis suggests that Kyrgyzstan’s energy intensity target be aligned with the global target 
of a 3 per cent annual improvement (UNSD, 2021). This corresponds to a 2030 energy intensity target 
of 5.19 MJ/USD2017. 

Figure ES 2. Kyrgyzstan energy efficiency target5

Under the current policy settings, the energy intensity is projected to drop to 5.93 MJ/US$2017. The energy 
efficiency target is met in the SDG scenario at 5.06 MJ/US$2017.This is primarily due to the phase-out 
of inefficient cooking and heating technologies that do not meet the emissions criteria. Instead, they 
are replaced with more efficient electric cooking stoves and cleaner heating stoves. In addition, further 
energy intensity reduction can be realised through reducing transmission and distribution (T&D) losses. 
There are ample energy saving opportunities for Kyrgyzstan, as explored in the ambitious scenario. 
These opportunities are discussed in later sections of this report.

4. Nationally Determined Contribution
Kyrgyzstan’s updated Nationally Determined Contribution (Kyrgyz Republic, 2021) stipulates the 
country’s unconditional commitment to reducing its GHG emissions for the entire economy by 15.97 
per cent below BAU in 2030. In addition, under international support, Kyrgyzstan could implement the 
mitigation measures to achieve total reduction by 43.62 per cent below BAU in 2030. Of this amount, the 
share of the energy sector in this target would be 12.76 per cent and 40.39 per cent for unconditional 
and conditional target, respectively. The unconditional NDC target is met in the SDG scenario, while the 
conditional target is met in the ambitious scenario. 

5	 Calculated	based	on	data	from	the	Asia	Pacific	Energy	Portal.
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Figure ES 3. Comparison of emissions, by scenario, 2018-2030

C. Important policy directions

The roadmap sets out the following four key policy recommendations to help Kyrgyzstan achieve the 
SDG 7 targets as well as reduce reliance on imported energy sources:

(1) Access to clean cooking technologies should be a priority. Induction-type electric cooking stoves is 
the most appropriate long-term solution for achieving 100 per cent access to clean cooking as well 
as the most cost-effective and near-zero GHG emissions option; 

(2) Elimination of polluting heating technologies should be pursued to reduce impacts from indoor air 
pollution. A vast number of Kyrgyzstan’s population are at risk of health impacts associated with 
indoor air pollution from coal/biomass combustion for heating purposes. Alternative technologies 
should be pursued with High Efficiency Low Emissions (HELE) stoves being an appropriate solution 
in the short-to-medium term; 

(3) Transport	 electrification	 is	 the	 key	 to	 energy	 demand	 reduction	 and	 GHG	 emission	 reduction. 
Setting a high bar for transport electrification will result in substantial GHG emissions and energy 
demand reduction. At the same time, it will reduce reliance on imported oil products to improve 
national energy security;

(4) Pursuance	 of	 energy	 efficiency	 measures	 across	 the	 whole	 economy	 has	 multitude	 benefits.	
Minimum energy performance standards and transition from electric radiators to heat pump systems 
in the residential sector will alleviate the burden on the power supply. Energy efficiency opportunities 
in the industry and commercial sectors contribute towards GHG emissions and energy demand 
reduction, albeit on a smaller scale;

(5) Full	 decarbonization	 of	 the	 power	 sector	 will	 offer	 multiple	 benefits,	 including	 achieving	 the	
conditional NDC target. Replacing the combined heat and power (CHP) system with renewables, 
such as solar PV and wind power, will help Kyrgyzstan to achieve its conditional NDC target, along 
with a moderate uptake of electric vehicles.     
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1.1 Background

Transitioning the energy sector to achieve the 
2030 Agenda for Sustainable Development and 
the objectives of the Paris Agreement presents a 
complex and difficult task for policymakers. It needs 
to ensure sustained economic growth, respond 
to increasing energy demand, reduce emissions, 
and consider and capitalise on the interlinkages 
between Sustainable Development Goal 7 (SDG 
7) and other SDGs. In this connection, the United 
Nations Economic and Social Commission for 
Asia and the Pacific (ESCAP) has developed the 
National Expert SDG Tool for Energy Planning 
(NEXSTEP). This tool enables policymakers to 
make informed policy decisions to support the 
achievement of the SDG 7 targets as well as 
nationally determined contributions (NDCs). The 
initiative has been undertaken in response to the 
Ministerial Declaration of the second Asian and 
Pacific Energy Forum (April 2018, Bangkok) and 
Commission Resolution 74/9 which endorsed the 
meeting’s outcome. NEXSTEP has also garnered 
the support of the Committee on Energy in its 
second session, with recommendations to expand 
the number of countries being supported by this 
tool. The ministerial declaration advises ESCAP 
to support its member States, upon request, in 
developing national SDG 7 roadmaps.
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1.2 SDG 7 targets and indicators

SDG 7 aims to ensure access to affordable, reliable, 
sustainable and modern energy production for all. 
It has three key targets, which are outlined below.

• Target 7.1. “By 2030, 
ensure universal access 
to affordable, reliable and 
modern energy services.” 
Two indicators are used 
to measure this target: 
(a) the proportion of the 
population with access 
to electricity; and (b) 
the proportion of the population with primary 
reliance on clean cooking fuels and technology. 

• Target 7.2. “By 2030, increase substantially the 
share of renewable energy in the global energy 
mix”. This is measured by the renewable energy 
share in TFEC. It is calculated by dividing the 
consumption of energy from all renewable 
sources by total energy consumption. Renewable 
energy consumption includes consumption 
of energy derived from hydropower, solid 
biofuels (including traditional use), wind, solar, 
liquid biofuels, biogas, geothermal, marine 
and waste. Due to the inherent complexity of 
accurately estimating the traditional use of 
biomass, NEXSTEP focuses entirely on modern 
renewables for this target. 

• Target 7.3. “By 2030, double the global rate of 
improvement in energy efficiency”, as measured 
by the energy intensity of the economy. This 
is the ratio of the total primary energy supply 
(TPES) and GDP. Energy intensity is an indication 

of how much energy is used to produce one unit 
of economic output. As defined by the IEA, TPES 
is made up of production plus net imports, minus 
international marine and aviation bunkers, plus 
stock changes. For comparison purposes, GDP 
is measured in constant terms at 2017 PPP.

In addition to the above-mentioned targets, the 
SDG 7 goal also includes target 7.A – promote 
access, technology and investments in clean 
energy, and target 7.B – expand and upgrade 
energy services for developing countries. These 
targets are not within the scope of NEXSTEP.

1.3. Nationally Determined 
Contribution

NDCs represent pledges by each country to reduce 
national emissions, and are the stepping-stones to 
the implementation of the Paris Agreement. Since 
the energy sector is the largest contributor to 
GHG emissions in most countries, decarbonizing 
energy systems should be given a high priority. For 
example, the global energy sector was responsible 
for 76 per cent of the global GHG emissions in 
2018 (Climate Watch, 2021). 

Kyrgyzstan’s Updated Nationally Determined 
Contribution (The Kyrgyz Republic, 2021) stipulates 
the country’s unconditional commitment in 
reducing its GHG emissions for the entire economy 
by 15.97 per cent below BAU by 2030. In addition, 
with the international support, Kyrgyzstan could 
implement the mitigation measures to achieve 
total reduction of 43.62 per cent below BAU by 
2030. Of this amount, the share of the energy 
sector in this target would be 12.76 per cent and 
40.39 per cent for unconditional and conditional 
target, respectively. 
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The main purpose of NEXSTEP is to help design 
the type and mix of policies that would enable 
the achievement of the SDG 7 targets and the 
emission reduction targets (under NDCs) through 
policy analysis. However, policy analysis cannot 
be done without modelling energy systems to 
forecast/backcast energy and emissions, and 
economic analysis to assess which policies or 
options would be economically suitable. Based 
on this approach, a three-step approach has been 
proposed. Each step is discussed in the following 
subsections. 

2.1 Key methodological steps
(a) Energy and emissions modelling 
 NEXSTEP begins with energy systems 

modelling to develop different scenarios 
for achieving SDG 7 by identifying potential 
technical options for each scenario. Each 
scenario contains important information 
including the final energy (electricity 
and heat) requirement by 2030, possible 
generation/supply mix, emissions and the 
size of investment required. The energy and 
emissions modelling component uses Long-
range Energy Alternatives Planning (LEAP). It is 
a widely used tool for energy sector modelling 
as well as for creating energy and emissions 
scenarios. Many countries have used LEAP to 
develop scenarios as a basis for their Intended 

INDCs. Figure1 shows different steps of the 
methodology. 

(b) Economic Analysis Module
 The energy and emissions modelling section 

selects the appropriate technologies, and 
the economic analysis builds on this by 
selecting the least cost energy supply mix 
for the country. The economic analysis is 
used to examine economic performances of 
individual technical options identified and to 
prioritize least-cost options. A comparative 
assessment of selected power generation 
technologies is done using the Levelized Cost 
of Electricity (LCOE) as an economic indicator. 
This will help policymakers to identify and 
select economically attractive technologies 
for better allocation of resources, and assist 
policymakers make an informed policy 
decision.

(c) Scenario and policy analysis
 Using Multi-Criteria Decision Analysis (MCDA) 

tool, this prioritized list of scenarios is 
assessed in terms of their techno-economic 
and environmental dimensions to assess the 
comparative benefits of selecting a specific 
scenario over others. The top-ranked scenario 
from the MCDA process is used to inform 
the Government on the best possible energy 
transition pathway for the country.

Figure 1. Different components of the NEXSTEP methodology
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This tool is unique, in that no other tools look 
at developing policy measures to achieve SDG 
7. The key feature that makes it different is the 
backcasting approach for energy and emissions 
modelling. This is important when it comes to 
planning for SDG 7, as the targets for the final year 
(2030) are already given; thus, the tool needs to be 
able to work its way backwards to the current date 
and identify the best possible pathway.

2.2	 Scenario	definitions

The LEAP modelling system is designed for 
scenario analysis, to enable energy specialists to 
model energy system evolution based on current 
energy policies. The baseline year, 2018, has been 
chosen, as it is the most recent year with sufficient 
data information for modelling. In the NEXSTEP 
model for Kyrgyzstan, five scenarios have been 
modelled. These include three core scenarios: 
(a) business-as-usual scenario; (b) current policy 
scenario (CPS); and (c) Sustainable Development 
Goal (SDG) scenario. In addition, two ambitious 
scenarios have been developed: (d) high energy 
efficiency (EE) scenario; and (e) conditional NDC 
scenario.

(a) The BAU scenario: This scenario follows 
historical demand trends, based on growth 
projections, such as using GDP and population 
growth. It does not consider emission limits 
or renewable energy targets. For each sector, 
the final energy demand is met by a fuel mix 
reflecting the current shares in TFEC, with the 
trend extrapolated to 2030. Essentially, this 
scenario aims to indicate what will happen if 
no enabling policies are implemented or the 
existing policies fail to achieve their intended 
outcomes. The main purpose of this scenario 
is to be able to compare the emissions trend 
with the baseline and estimate the emissions 
reduction target. 

(b Current policies scenario: Inherited from the 
BAU scenario and modified, this scenario 
considers relevant policies and plans currently 
in place. 

(c) SDG scenario: This scenario aims to achieve 
the SDG 7 targets, including universal 
access to electricity and clean cooking fuel, 
by substantially increasing the renewable 
energy share and doubling the rate of energy 
efficiency improvement. For clean cooking, 
different technologies (electric cooking stove, 
LPG cooking stove and improved cooking 

stove) have been assessed, with subsequent 
recommendation of the uptake of the most 
appropriate technology. Energy intensity has 
been modelled to help achieve the SDG 7 
target. It also allows the achievement of the 
country’s unconditional NDC target.

(d) Ambitious scenario: Like the SDG scenario, 
the ambitious scenarios aim to achieve the 
SDG 7 targets. In addition, these scenarios 
also look to increase the socio-economic and 
environmental benefits for the country from 
raising its ambition beyond just achieving 
the SDG 7 targets, such as creating cost-
effectiveness, by further improving its energy 
efficiency beyond the SDG 7.3 target and 
meeting its conditional NDC target.

2.3 Economic analysis
(a) The economic analysis, in this roadmap, 

is aimed at assisting policymakers with 
information on costs and benefits of different 
measures as well as recommendations to 
assist in making informed policy decisions. 
While the economic analysis has been kept to 
a simple level, it contains enough information 
to support policy recommendations in this 
roadmap. Some key cost parameters that 
have been used in this analysis are  capital 
infrastructure costs for technologies, which 
are based on country-specific data to improve 
the analysis. They include land, building, 
machinery, equipment and civil works; 

(b) Operation and maintenance cost comprises 
fuel, labour and maintenance costs. Power 
generation facilities classify operation and 
maintenance costs as fixed (US$/MW) and 
variable (US$/MWh) cost. Fixed O&M costs are 
incurred regardless of the energy produced by 
a process, and are entered per unit of capacity 
(e.g., per MW). Variable O&M costs are entered 
per unit of energy outputs, inputs or losses; 

(c) GHG abatement – the avoided cost of CO2 
generation is calculated in monetary value 
terms based on the carbon price. The 2016 
Intergovernmental Panel on Climate Change 
(IPCC) Guidelines for National Greenhouse 
Gas Inventories is followed in the calculation 
of GHG emissions for the economic analysis. 
The sectoral analysis is based on the Tier 
1 approach, which uses fuel combustion 
from national statistics and default emission 
factors. 
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2.4 Scenario analysis

The scenario analysis evaluates and ranks 
scenarios, using the MCDA tool, with a set of 
criteria and weights assigned to each criterion. 
although the criteria considered in the MCDA tool 
can include the following, stakeholders may wish 
to add/remove criteria to suit the local context:

• Access to clean cooking fuel;
• Energy efficiency;
• Share of renewable energy;
• Emissions in 2030;

• Alignment with the Paris Agreement;
• Fossil fuel subsidy phased out;
• Price of carbon;
• Fossil fuel phase-out;
• Cost of access to electricity; 
• Cost of access to clean cooking fuel;
• Investment cost of the power sector;
• Net benefit from the power sector.

This step is generally applied using the NEXSTEP 
online portal,6 as a means to suggest the best 
way forward for the countries by prioritizing the 
scenarios.  

6 Available at https://nexstepenergy.org/
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since 1995, from just US$ 5352010 in 1995 to US$ 
1,0912010  in 2018 (World Bank, 2021a). Kyrgyzstan 
is classified as a lower-middle income economy 
(World Bank, 2021b). According to the 2010 GDP 
statistics provided in Kyrgyzstan’s Third National 
Communication to UNFCCC, the country’s GDP 
relies heavily on the industry sector (20.7 per cent), 
agricultural sector (17.5 per cent), and trade and 
public catering (17.3 per cent) (Kyrgyz Republic, 
2016). The evolution of the country’s economy 
can be observed since its independence in 1991, 
with decreasing independency on its agricultural 
sector over time, which made up about 28.5 per 
cent of its GDP in 2005, while agricultural GDP is 
registered at 14.6 per cent of total GDP in 2017 
(Asian Development Bank, 2021). Remittance 
income has become a significant part of the 
national GDP, estimated to be equivalent to 28.5 
per cent of GDP in 2019. 

Climate change risks: Kyrgyzstan has been 
experiencing a significant increase in average 
annual temperature of about 1.1oC between 
1960-2010, particularly with the rate of warming 
accelerated during the 20-year period between 
1990-2010 (Asian Development Bank, 2021). 
Kyrgyzstan is vulnerable to climate risks. It is 
expected that the rates of warming will be higher 
for Kyrgyzstan compared to the global average. 
Drought events will be more frequent in the 
Central Asian region, including Kyrgyzstan. This in 
turn will affect the agricultural yields, and at the 
same time cause severe harm to the ecosystem 
and biodiversity. The loss of mountain glaciers 
and the increased presence of high-altitude glacial 
lakes is likely to cause glacial lake outburst floods 
and debris flow, resulting in deaths and significant 
livelihood damage.   

Energy governance: The governance of 
Kyrgyzstan’s energy sector is carried out by the 
Cabinet of Ministers and various government 
agencies. These include the Ministry of Energy, 
and incorporated into the Ministry of Energy 
since 2021 the Agency for Regulation of the 
Fuel and Energy Complex (SARFEC), National 
Energy Holding (NEH), and State Inspectorate 

3.1. Current situation

Geography and climate: Kyrgyzstan (officially 
known as the “Kyrgyz Republic”) is located in the 
centre of the Eurasian continent and in the north-
eastern part of the Central Asian region. Kyrgyzstan 
is a landlocked country bordered by four countries, 
Kazakhstan, China, Tajikistan and Uzbekistan. The 
country occupies a land area of 199,950 km2, with 
an average stretch of 900 km in the east-west 
direction and 450 km in the north-south direction 
(Kyrgyz Republic, 2016). A significant proportion 
of the country is located within the Tien Shan 
and Pamir-Alai Mountain ranges, with only 20 
per cent of its territory providing comfortable 
living conditions. The geographical location of 
Kyrgyzstan in the centre of the Eurasian continent 
leads to an extreme continental climate, which 
is mostly arid. This is partly mitigated by the 
alpine relief which increases cloud cover and 
precipitation. The capital city, Bishkek, is located 
in the northern part of the country, near the 
Kazakhstan-Kyrgyzstan border. 

Population: The total population of Kyrgyzstan 
was estimated at 6.26 million in 2018. The total 
population recorded in 2016 was 6.02 million, 
which translates into an annual growth rate of 
1.97 per cent between 2016 and 2018. Over the 
10-year period between 2005 and 2014, the 
annual population growth rate averaged 1.4 per 
cent (Kyrgyz Republic, 2016). Due to the country’s 
mountainous terrain, the population distribution 
is concentrated on the low-hill terrain, mountain 
basins and mountain valleys. The urban population 
was estimated to be 34 per cent. The population 
of Bishkek, which is significant,  stood at 916,000 
people in 2014, accounting for 16 per cent of 
the total national population. An out-migration 
trend has been observed in Kyrgyzstan, with an 
estimated 0.5 per cent of the population leaving 
the country every year between 2010-2015 (Asian 
Development Bank, 2021).

Economy: Kyrgyzstan’s GDP in 2018 was estimated 
at US$ 8.27 billion. The GDP per capita has been 
increasing at an annual growth rate of 3.15 per cent 
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with only 10.3 per cent of the population having 
a continuous electricity supply, while 69.3 per 
cent of the population experiences several power 
outages annually, and 17.5 per cent experiences 
outages once a month.

The clean cooking access rate is estimated at 
68.1 per cent.7 The remaining 31.9 per cent of 
the population, which corresponds to 486,000 
households, still relies on unclean and polluting 
solid fuel stoves as their primary cooking 
technology. The breakdown adds up to only 
Overall, the electric cooking stove is the most 
dominant primary clean cooking technology, 
with an estimated share of 48 per cent. This is 
followed by the city gas stove, which is estimated 
at 48 per cent, overall; the breakdown is 44.6 per 
cent in the urban households and 2.5 per cent 
in the rural households. The penetration rate is 
substantially higher in the urban households due 
to better coverage by the central gas pipeline. The 
remaining 4 per cent of the total households uses 
liquefied petroleum gas (LPG) as their primary 
cooking technology (see Figure 2).  

for Environmental and Technical Safety. Several 
policy documents and key legislations have been 
developed to regulate the country’s energy sector, 
such as Laws and Regulations related to energy 
conservation and the introduction of renewable 
energy sources. The country’s aspirations towards 
sustainable energy development are addressed in 
the National Development Strategy of the Kyrgyz 
Republic for 2018-2040, the Development Program 
of the Kyrgyz Republic for the period 2018-2022 
and the National Development Program of the 
Kyrgyz Republic until 2026. Regional connectivity 
cooperation is being fostered between four 
countries, Kyrgyzstan, Tajikistan, Afghanistan 
and Pakistan, through the CASA-1000 Power 
Transmission and Trade Project. 

3.2.	 National	energy	profile	

Kyrgyzstan has achieved universal access to 
electricity. However, there are improvement 
opportunities for providing better electricity 
services to its citizens. According to the National 
Statistical Committee (2018), power outages 
are frequently experienced by the population, 

7 Estimated based on the cooking distribution data provided for the urban and rural sectors for 2019 (National Statistical Committee, 2020). The clean cooking access rate is 
indicated as 76.6 per cent (with an uncertainty range of 60.5- 89.2 per cent) (World Health Organization, 2021).

Figure 2. Cooking stove distribution in 2018

4% 5% 3%

17%

45%

3%

48%

40%

52%

32%

11%

43%

0%

20%

40%

60%

80%

100%

National Urban Rural

LPG stove City gas stove Electric stove Solid fuel stove

Modern renewable energy delivered approximately 
18.5 per cent of TFEC in 2018. This excludes 
traditional biomass usage in residential cooking 

and heating, which corresponds to an estimated 
984.6 ktoe (18.6 per cent of TFEC). While endowed 
with an abundance of hydropower potential, 
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of which the installed hydropower capacity 
contributed around 91.3 per cent of the total 
electricity produced in 2018, Kyrgyzstan has a 
high reliance on imported fuels (i.e., coal and oil 
products) to meet its heating and transport fuel 
demands. 

The energy intensity in 2018 was calculated as 
7.48 MJ/US$2011.

8 The energy intensity measured 
by NEXSTEP was higher than the number reported 
in other sources (i.e., 5.9 MJ/US$ 2,017 from IEA 
and UNSD databases), as a higher amount of 
biomass consumption has been included in TPES 
for NEXSTEP analysis (see Box 1).

Box 1. Estimation of biomass consumption data
The baseline energy data for the different sectors has been constructed using a bottom-up approach 
and are generally in agreement with the national energy statistics, in terms of total energy supply 
and total final energy consumption by fuel type. However, it is noted that biomass usage data is 
negligible in the national energy statistics, considering there is biomass usage for residential cooking 
and heating purposes. The biomass consumption data have been estimated based on the authors’ 
assumptions (i.e., using benchmarks). 

3.3. National energy policies and 
targets

Kyrgyzstan’s energy sector development is guided 
by several national policies and legislations. These 
policies have been used as guiding references for 
the NEXSTEP modelling, to better understand the 
country context and to provide recommendations 
in adherence to the Government’s overarching 
direction. Where applicable, the currently 
implemented and adopted policies or regulations 
are considered in the current policy scenario, 
in order to identify gaps in achieving the SDG 7 
targets.9 The policies or strategic documents 
consulted are detailed below.

• The National Development Strategy of the 
Kyrgyz Republic for 2018-2040 sets out the 
socio-economic development priorities for the 
country, for 2018-2040. In relation to the energy 
sector, the national development strategy 
stipulates several aspirations concerning 
energy conservation  and renewable energy, 
such as the following:
— Power sector: (a) The share of 

environmentally-friendly energy sources 
will be at least 10 per cent of the total 
energy mix of the country, (b) use of 
advanced development technologies to 
ensure increase in efficiency of existing and 

future power facilities will be mandatory, 
(c) attracting investment for construction 
and reconstruction of hydropower plants 
and other generating facilities, and (d) 
implementation of the CASA -1000 project 
for regional electricity export;

— Energy efficiency: (a) Establishment of 
mechanisms for universal stimulation and 
targeted subsidies for energy and resource-
saving technologies, and (b) promotion 
of large-scale programmes for energy-
efficient reconstruction of old residential 
and non-residential facilities, while making 
efficient building standards and partial 
generation mandatory; 

— Energy access: Decentralisation of heating 
systems and the use of gasification to 
provide heating solutions to residential and 
administrative premises; 

— Energy pricing and public-private 
partnership (PPP): (a) Establish 
economically justified tariffs to ensure 
recovery and subsequent sustainable 
operation of the energy sector. Seasonal 
and regional tariff policies will be provided, 
and (b) investment attractive tariff will 
stimulate emergence of alternative 
power and heat suppliers, of which PPP 
mechanisms will be widely applied.  

8 Author’s calculation based on collected and assumed data for 2018.

9 Only policies with concrete measures are considered in the scenario modelling for the current policy scenario. Plan/strategy policy documents without concrete measures 
enforced	(i.e.,	strategies	stipulated	in	the	National	Development	Strategy	of	the	Kyrgyz	Republic	for	2018-2040)	are	not	considered,	but	are	compared	with	scenario	result	findings	
in the “Revisiting Existing Policies” chapter.
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— Energy security: Diversification, both of 
generation sources and energy supplying 
countries to improve energy security.

• Development Program of the Kyrgyz Republic 
for 2018-2022 is a mid-term development 
strategy for 2018-2022, complementing the 
development aspirations set forth in the 
National Development Strategy of the Kyrgyz 
Republic for 2018-2040, which similarly touch 
upon important energy topics such as energy 
efficiency, pricing and the electricity sector. 
Other priorities stipulated include:
— Continue to work on comprehensive 

development of coal deposits, increasing 
the share of domestic coal consumption, 
while ensuring minimization of the 
environmental impacts of such projects 
and maximising effective technologies.

•	 Ensure	management	efficiency	and	financial	
stability of energy companies in order to 
allow timely servicing and upgrading of 
existing generating facilities as well as the 
transmission and distribution infrastructure. At 
the same time, raise public confidence through 
clear definition of authority and responsibility, 
transparency of energy companies.

•	 The	 CASA‐1000	 Project, a landmark 
cooperation among Kyrgyzstan, Tajikistan, 
Pakistan and Afghanistan involves the building 
of a functioning, efficient electricity system 
across Central Asia and South Asia. This 
project aims to provide clean power export 
revenues for the Central Asian countries, while 
alleviating electricity shortages in the South 
Asian countries. The project will involve the 
building of 477 km of 500kV AC line from 
Datka, Kyrgyzstan to Khudjand, Tajikistan.

• The National Energy Programme for 2008-
2010 and Strategy for Development of the Fuel 
and Energy Sector until 2025 (Government of 
Republic of Kyrgyzstan, 2008) states the main 
direction of prospective development of the 
national energy sector, such as ensuring stable 
and reliable supply of power to consumers, to 
facilitate the uptake of alternative/renewable 
technologies and to increase efficiency of the 
national energy sector. 

• Law on Renewable Energy No. 283 of 2008 
(Parliament of the Republic of Kyrgyzstan, 
2019) establishes the legal, organizational, 
economic and financial foundations and 

mechanisms in promoting the development 
and use of renewable energy sources in the 
country.

•	 Law	 on	 Energy	 Efficiency	 of	 Buildings	 No.	
137 of 2011 (Parliament of the Republic of 
Kyrgyzstan, 2019) sets out the legal framework 
for reducing energy consumption in the 
building sector as well as regulates the legal 
and organizational relations between building 
owners, certified professional and government 
executive authorities.

• Law on Conservation of Energy No. 88 of 
1998	(2019	Ed.)	(Parliament of the Republic of 
Kyrgyzstan, 2019) establishes the government 
policy for improving energy efficiency by 
specifying the legal, organizational, economic 
and financial bases as well as regulatory 
mechanisms in the field of energy efficiency.

• National Development Programme of the 
Kyrgyz Republic until 2026 briefly outlines 
short-term priorities of the country in the 
implementation of the following projects in the 
energy sector: 
— Construction of large hydropower facilities, 

Kambarata HPP-1, Upper Naryn HPP 
cascade, Suusamyr-Kokomeren HPP 
cascade, Kazarman HPP cascade etc.;

— Construction of small hydropower plants;
— Implementation of the CASA-1000 project;
— Phased transition of the state motor 

transport fleet to electric vehicles;
— Implementation of the project on energy 

efficiency of buildings;
— Development of alternative energy sources 

(solar and wind energy).
• Kyrgyzstan’s Updated Nationally Determined 

Contribution (The Kyrgyz Republic, 2021) 
stipulates the country’s unconditional 
commitment to reducing its GHG emissions 
in the energy sector by 12.76 per cent below 
BAU by 2030. In addition, under international 
support, Kyrgyzstan could implement the 
mitigation measures in the energy sector to 
achieve a total reduction of 40.39 per cent 
below BAU by 2030.

3.4. National energy resource 
assessment

Kyrgyzstan depends on indigenous resources 
and energy imports to meet its energy needs. 
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Kyrgyzstan is endowed with substantial 
hydropower potential, which supplied 90 per cent 
of its electricity requirements in 2018. As of 2018, 
there was 3,085 MW of hydropower capacity, 
generating a total of 14,316 GWh of electricity. The 
total hydropower potential from large and medium-
sized rivers is estimated at 140-170 TWh, of which 
only 10 per cent has been exploited (International 
Hydropower Association, 2018). The country’s 
geographical location and climatic conditions will 
allow broader development of solar energy. 

As estimated by the International Energy Agency 
(2020), the annual specific power generation by 
photoelectrical equipment has a potential of 300 
kWh/m2, while the annual specific productivity of 
solar hot water supply could be up to 750 kWh/
m2. It is also estimated that the solar potential is 
able to meet 90 per cent of the country’s hot water 
demand for a period of 8-9 months annually, and 
can cover up to 50 per cent of heating needs during 
the heating season (Ministry of Energy and Industry 
of the Kyrgyz Republic, 2013). On the other hand, 
exploitation of available wind energy is much less 
promising than solar energy. The distribution of 
wind resources is uneven across the country, with 
highest potential mainly found in remote areas 
and insignificant potential in populated areas, 
thus making wind energy resources economically 
unviable and inaccessible (Ministry of Energy and 
Industry of the Kyrgyz Republic, 2013; International 
Energy Agency, 2020). 

There are proven reserves of geothermal energy 
comprising water at a temperature between 
40°C and 60°C, with 70 per cent of the reserves 
found in the north of the country (Ministry of 
Energy and Industry of the Kyrgyz Republic, 
2013). Biomass also has considerable potential 
– the biogas production from biomass waste 
(i.e., animal, plant and other organic waste) is 
estimated to be 1.6 billion m3 per year (Ministry 
of Energy and Industry of the Kyrgyz Republic, 
2013). Kyrgyzstan’s recoverable coal reserves are 
an estimated 1.3 billion tonnes, while recoverable 
oil and gas reserves are estimated to be 5 million 
tonnes and 6 billion m3, respectively (International 
Energy Agency, 2020).

3.5. National energy balance 2018

The following details describe the estimated 
national energy consumption, using data10 

collected with a bottom-up approach, based on 
data such as activity level and energy intensity for 
the different sectors. The bottom-up estimation 
is generally in agreement with the national 
energy statistics, in terms of total energy supply 
and total final energy consumption by fuel type 
(ESCAP, 2021). It should be noted that biomass 
consumption data are not available from official 
sources and are estimated by using a bottom- up 
approach. 

In 2018, the total final energy consumption (TFEC) 
was 5,286 ktoe. Most of the demand came from 
the residential sector (46.6 per cent). Within 
the residential sector, 86.3 per cent of energy is 
consumed for cooking and heating purposes 
– cooking 43.3 per cent and heating 43 per 
cent. Such a high share for residential cooking 
purposes is attributable to the widespread use of 
inefficient traditional biomass stoves, particularly 
in the rural households. The second-largest 
energy-consuming sector is the transport sector, 
estimated at 1,692 ktoe and 32 per cent of the 
country’s total final energy consumption. This is 
followed by the industrial sector (9.1 per cent) and 
commercial sector (8.1 per cent). The remaining 
4.1 per cent comprises the non-energy sector (2.9 
per cent), other non-specified (0.7 per cent) and 
agriculture (0.5 per cent).

In terms of fuel usage in the TFEC, oil products 
(including gasoline, diesel and crude oil) make up 
around 35.8 per cent of the TFEC. The transport 
sector, which operates predominantly with 
internal combustion engine vehicles, is the main 
consuming sector for oil products (83.2 per cent). 
Other fuel use includes coal (13.7 per cent) and 
electricity (19.4 per cent). Coal is mainly used in 
the residential sector for heating purposes, with 
smaller consumption in the industry (25.2 per cent) 
and commercial (12.7 per cent) sectors. Figures 3 
and 4 illustrate the total final energy consumption 
by consuming sector and fuel type.

10 National data compiled by ESCAP’s national consultant with reference to publicly available sources.in the “Revisiting Existing Policies” chapter.
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Figure 4. Total final energy consumption by fuel type, 2018

The total primary energy supply (TPES) in 2018 
was 5,797 ktoe. The energy supply mix is shown 

in Figure 5.

Figure 3. Total final energy consumption by sector, 2018

Figure 5. Total primary energy supply by fuel type, 2018
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3.6. Energy modelling projections

The energy demand is estimated by using the 
activity level and energy intensity in the LEAP 
model. The demand outlook throughout the 
NEXSTEP analysis period is influenced by factors 

such as annual population growth and annual GDP 
growth. The assumptions used in the NEXSTEP 
modelling are further detailed in Annex II, while 
table 1 provides a summary of the key modelling 
assumptions for the three main scenarios (i.e., 
BAU, CPS and SDG scenarios).

Table 1. Important factors, targets and assumptions used in NEXSTEP modelling

Parameters Business-as-usual scenario Current policy scenario Sustainable Development Goal 
(SDG) scenario

Economic growth 4.51 per cent per annum

Population growth 2.15 per cent per annum

Urbanization	rate 34	per	cent	in	2018,	and	is	assumed	constant	throughout	2018-2030

Commercial floor 
space Assumed annual energy consumption growth of 4.51 per cent

Transport activity
Transport	activities	in	2018	were	35.9	billion	passenger-kilometres	(10.9	billion	km	considering	
only	public	transport)	and	18.97	billion	tonnes-kilometres,	with	assumed	growth	of	2.15	per	cent	

annually

Access to 
electricity 100%	access	rate	has	been	achieved

Access to clean 
cooking fuels

Projected	based	on	the	
historical penetration rate 
between	2000-2018.11

Projected	based	on	the	
historical penetration rate 
between	2000-2018.12 

There are no additional 
governmental measures 

planned.

100	per	cent	clean	cooking	
access rate through the 

promotion of electric cooking 
stoves.

Energy efficiency Additional energy efficiency 
measures not applied

Improvement based on current 
policies (explained further in 

section 3.7)

3 per cent annual 
improvement in energy 

intensity achieved

Power plant
Capacity	expansion	of	2,462	
MW	based	on	2018	capacity	

share

Capacity	expansion	of	360	
MW of hydropower plants 

within	the	period	of	2021-2030	
(see Figure 6)

  Renewable energy capacity 
increased	from	3	GW	in	2018	
to	15	GW	in	2030	(including	
large hydro) to achieve the 

NDC target. 

11 The clean cooking access rate is linearly projected based on the clean cooking improvement between 2000 and 2018. The clean cooking access rate is assumed to have been 53.2 
per cent in 2000 (World Health Organization, 2021) and 68.1 per cent in 2018 (National Statistical Committee, 2020).

12 Ibid.
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3.7. Kyrgyzstan’s energy system 
projections under the current 
policy settings

The CP scenario takes into account initiatives 
implemented or scheduled to be implemented 
during the analysis period of 2018-2030. These 
are, for example, the power development plan 
and energy efficiency programmes. Otherwise, 
the energy intensities from the different demand 
sectors are assumed constant throughout the 
analysis period, with demand growth as detailed 
in Annex II. Only policies with concrete measures 
are considered in the scenario modelling for 
the current policy scenario. Plan/strategy 

Figure 6. Power capacity expansion plan

policy documents without concrete measures 
enforced (i.e., strategies stipulated in the National 
Development Strategy of the Kyrgyz Republic for 
2018-2040) are not considered, but are compared 
with scenario result findings in the “Revisiting 
Existing Policies” chapter in the final roadmap 
document.

(a) Power development plan 

 The power capacity expansion is as projected 
in Figure 6, reaching a total capacity built of 
4,310 MW by 2030. This assumes that the 
expansion plan is carried out according to the 
planned timeline.

(b)	Law	on	Energy	Efficiency	of	Buildings	No.	137	
of	2011	(2019	Ed.)

 The law stipulates mandatory compliance to 
the minimum building efficiency requirements 
for all new and renovated buildings, with the 
exception of individual residential buildings 
with total area not excluding 150m2 and 
cultural buildings (Parliament of the Republic 
of Kyrgyzstan, 2019). The CP scenario 
considers all new commercial buildings (with 
the exception of cultural buildings) adopting 
the minimum requirements, savings 30 per 
cent on thermal energy consumption from the 
baseline.13 The modelling does not consider 
newly renovated buildings and residential 
buildings as projected number of renovated 
buildings and new residential buildings 
meeting the requirements are not available.

In addition, noting the constraint in district heating 
supply capacity and the Government’s aspiration 
moving towards decentralized heating solution, 
the consumption of district heating (in residential, 
commercial and industry sectors) is modelled 
to stay constant at 2018 level. In the residential 
sector, the additional heating demand for district 
heating (based on 2018 heating distribution) is 
fulfilled by electric heating. In the commercial 
and industry sectors, the increased demand for 
district heating (based on 2018 fuel and heating 
distribution) is allocated to other direct fuel 
combustion heating based on their relative share 
in 2018. The BAU scenario, however, assumes 
an increasing demand in district heating, fulfilled 
by hypothetical addition in the installed capacity 
of coal CHP, natural gas and oil district heating 
generation.

13 The projected energy savings references the targeted energy savings for new-code compliant buildings (by about 30% in thermal energy consumption) in (Parliament of the 
Republic of Kyrgyzstan, 2019)
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3.7.1. Energy demand outlook 

The demand for total final energy is expected to 
increase from 5,286 ktoe in 2018 to 7,109 ktoe 
in 2030. The reduction in energy demand is due 
to the adoption of minimum building efficiency 
requirements in new commercial buildings. The 
residential sector consumption will remain the 

largest at 43.1 per cent, followed by the transport 
sector at 30.7 per cent, the industry sector at 11.6 
per cent and the commercial sector at 9.4 per 
cent. The remaining 5.2 per cent is attributable 
to non-energy usage at 3.7 per cent, other non-
specified at 0.9 per cent and agriculture at 0.6 per 
cent. Figure 7 shows the projected TFEC by sector 
under the CP scenario. 

Figure 7. TFEC by sector 2018-2030, CP scenario

(a) Residential
The residential sector will continue to dominate 
Kyrgyzstan’s TFEC, with a 43.1 per cent share 
in 2030. The residential sector will consume 
3,064 ktoe, an annual growth of 1.8 per cent, 
up from 2,465 ktoe in 2018. The urban and 
rural split of energy consumption would be 
32.3 per cent and 67.7 per cent, respectively. In 
terms of fuel, electricity will be the main energy 
source at just over 35 per cent, followed by 
biomass at 33.5 per cent and coal at 18.5 per 
cent.  Coal is used for heating purposes.  

(b) Transport
Kyrgyzstan’s transport sector consists of 
road transport, rail transport and aviation. The 
total energy demand is projected to be 2,184 
ktoe in 2030, an increase from 1,692 ktoe in 
2018. While its growth is much greater than 
that of the residential sector, it will continue 
to be the second-largest energy consuming 
sector in 2030. Among the passenger vehicle 
categories in 2030, private cars will consume 
the most at 1,179 ktoe (81.8 per cent), followed 

by minibuses at 126 ktoe (8.7 per cent), buses 
at 126 ktoe (6.1 per cent), taxis at 38.1 ktoe 
(2.6 per cent), and tractors at 10.3   ktoe (0.7 
per cent).

(c) Industry
TFEC in the industry sector will have a 11.6 per 
cent share at 824 ktoe in 2030. The subsectoral 
demand will be mainly dominated by rubber, 
plastics and non-metallic minerals (30.9 
per cent), computer, electronic and optical 
equipment (24.5 per cent), food, beverages 
and tobacco products (14.5 per cent), and 
electricity, gas and steam production (11.9 per 
cent).

(d) Commercial
Total energy consumption in the commercial 
sector will increase from 428 ktoe in 2018 at 
an average annual growth of 3.8 per cent to 
668 ktoe in 2030. In this sector, diesel will be 
the key energy supply at 27 per cent, followed 
by coal and electricity at 25 per cent and 24.7 
per cent, respectively.
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The total electricity requirement (considering 
both final energy demand and transmission, 
and distribution losses of 20.17 per cent) is 24.4 
TWh. However, under the current expansion plan, 
Kyrgyzstan may have a shortfall in meeting its 

electricity demand through domestic generation 
(Figure 9). The Government may consider 
accelerating its expansion plan to reach an earlier 
completion as well as increasing the expansion 
capacity to meet the country’s growing demand. 
This is discussed in the SDG scenario below.

Figure 8. Electricity demand by sector, 2018-2030, CP Scenario

Figure 9. Domestic supply shortfall, CP scenario

3.7.2. Power sector outlook

Electricity demand is expected to rise from 11.9 
TWh in 2019 to 19.5 TWh in 2030, increasing at an 
average annual rate of 4.2 per cent. The RE share 
of electricity supply will increase from 91.3 per cent 

in 2018 to 92.2 per cent in 2030, with the remaining 
coming from the coal CHP. The increasing share 
is due to the expected increase in hydropower 
capacity by 360 MW (as per the power capacity 
expansion plan) during the analysis period (Figure 
8). 
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183. Overview of Kyrgyzstan’s energy sector

3.7.3. Energy supply outlook

In the current policy scenario, the TPES is forecast 
to increase from 5,797 ktoe in 2018 to 7,805 ktoe 
in 2030. The fuel shares in 2030 are projected to 
be oil products – 2,109 ktoe, hydro – 1,399 ktoe, 
biomass 1,027 ktoe, coal – 1,365 ktoe, crude oil 
– 725 ktoe, natural gas – 595 ktoe and imported 
electricity – 584.9 ktoe. The primary supply of 
hydropower has ramped up slightly from 1,231 
ktoe. The share of imported fuels, such as oil 
products, electricity and coal, will still make up 
about 59.1 per cent of the TPES in 2030, posing 
a threat to Kyrgyzstan’s energy security and 
exposing it to future price and supply shocks. 

3.8. Energy sector emissions outlook

The energy sector emissions, from the combustion 
of fossil fuel, is calculated based on IPCC Tier 1 

emission factors assigned in the LEAP model and 
expressed in terms of 100-year global warming 
potential (GWP) values. For the combustion 
of biomass and biomass products, the carbon 
emissions are not attributed to the energy sector, 
but are accounted for in the agriculture, forest and 
land-use change (AFOLU)14 as per the accounting 
system suggested by IPCC. Nevertheless, the 
emissions of other GHGs, such as methane and 
nitrous oxide, are included in the total emissions 
in the energy sector. 

The total emissions are expected to grow from 
11.5 MTCO2-e in 2018 to 15 MTCO2-e by 2030 
(Figure 10). This corresponds to a 0.92 MTCO2-e (or 
a 5.8 per cent) reduction compared with the BAU 
scenario. The decrease in GHG emissions, relative 
to the BAU scenario, is due to the lower demand in 
district heating supply and higher RE share in the 
electricity supply.

Figure 10. GHG emissions, CP scenario

14 The AFOLU sector is not within the scope of NEXSTEP.
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2030

SDG scenario –  
achieving SDG 7 by 2030
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204. SDG scenario – achieving SDG 7 by 2030

Access to affordable, reliable, sustainable and 
modern energy is essential to achieving the 2030 
Agenda for Sustainable Development and the 
Paris Agreement on climate change. Kyrgyzstan 
has already achieved a 100 per cent access rate. 
Nonetheless, small gaps still need to be closed 
in order to allow the achievement of all SDG 7 
targets, specifically the energy efficiency and clean 
cooking targets, with measures recommended in 
the SDG scenario. 

In addition, it addresses the opportunities in 
phasing out unclean heating technologies in 
the residential sector. While clean heating is 
not specifically addressed in SDG 7 targets, it is 
an important issue in the Central Asian region, 
which contributes towards indoor air pollution 
and associated health impacts. A substantial 
amount of Kyrgyzstan’s population relies on the 
traditional solid fuel heating stove, particularly 
low-income households, making them susceptible 
to the consequences of inadequate heating and 
increased risks of respiratory illness (World Bank, 
2020). The SDG scenario looks at two different 
clean heating technologies – High Efficiency Low 
Emissions (HELE) solid fuel stoves and heat pumps 
– in achieving the goal. The following presents the 
main scenario findings considering the adoption 
of HELE stoves, unless stated otherwise (such as 
in box 3). 

This chapter further details the SDG scenario, 
starting with the energy demand forecast, and 
then discusses the energy sector in relation to 
SDG 7 targets.

4.1. SDG energy demand outlook

In the SDG scenario, TFEC decreases from 5,286 
ktoe in 2019 to 6,171 ktoe in 2030, a reduction 
of 938 ktoe (14.5 per cent) compared to the CP 
scenario.  This is due to a substantial decrease 
in demand from the residential sector, due to the 
phasing out of unclean and inefficient cooking and 
heating technologies. 

In 2030, the transport sector will have the largest 
share of TFEC at 2,184 ktoe (35.4 per cent), 
followed by the residential sector (2,125 ktoe, 34.4 
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4.2. SDG 7 targets

4.2.1. SDG 7.1.1 – access to electricity 

Kyrgyzstan has achieved universal access to 
electricity. However, there are improvement 
opportunities for providing better electricity 
services to its citizens. According to the National 
Statistical Committee (2018), power outages are 
frequently experienced by the population, with only 
10.3 per cent of the population having continuous 
electricity supply. A total of 69.3 per cent of the 
population experience several power outages in a 
year, and 17.5 per cent experience outages once 
a month.

4.2.2. SDG 7.1.2 – access to clean fuels 
and technologies for cooking

Accelerated effort is required to achieve universal 
access to clean cooking. As of 2018, 68.1 per 
cent of households relied on polluting cooking 
technologies, specifically solid fuel stoves 
(assuming biomass as primary fuel). Under the 
SDG scenario, the clean cooking access rate is 
set to achieve universal access (100 per cent) by 
2030.

Based both on qualitative and quantitative 
analyses, NEXSTEP results indicate the use of 
electric cooking stoves as the most appropriate 
technology in filling in the gap due to the following 
reasons: 

(a) Zero air pollution; 
(b) Minimal follow-up required (as opposed to 

ICS, which requires an ongoing programme of 
maintenance support);

(c) Cost-effective, from a low electricity tariff.

Subsection 4.4.2. details the evaluation of the 
various clean cooking technologies considered in 
the analysis. 

4.2.3. SDG 7.2 – renewable energy 

SDG 7.2 does not have a quantitative target, 
but encourages a “substantial” increase of the 
renewable energy share in TFEC. In normal 
circumstances, the NEXSTEP methodology first 
estimates the net increase in energy demand 
in response to universal energy access (both 
electricity and clean cooking) and energy efficiency 
improvement. It then uses the unconditional 
NDC target for the energy sector to estimate the 
optimum renewable energy share in TFEC (Figure 
12), if necessary.

others (65.5 ktoe, 1.1 per cent) and agriculture 
(43.8 ktoe, 0.7 per cent). Figure 11 shows the 
projected TFEC by sector under the SDG scenario. 

Figure 11. TFEC by sector, 2018-2030, SDG scenario

per cent), the industry sector (824 ktoe, 13.3 per 
cent), the commercial sector (668 ktoe, 10.8 per 
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The share of renewable energy in TFEC in 2030 
will be 30.8 per cent in the SDG scenario (Figure 
12). Out of 30.8 per cent, 22.9 per cent accounts 
for hydropower (small and large HPP), 3.6 per 
cent solar PV, 0.9 per cent wind power, and the 
remaining for the use of modern biomass in the 
residential sector. The increase from 18.5 per 
cent in 2018 is attributable to the higher rate of 
increase in electricity consumption (which is 
dominantly RE-based) as the energy system gets 
more efficient.

Figure 12. Renewable energy in TPES and TFEC, 2030

4.2.4.	SDG	7.3	–	energy	efficiency	

The energy intensity in 2030 is expected to become 
even lower in the SDG scenario – 5.06 MJ/US$2017, 
meeting the energy efficiency improvement target. 
This is primarily due to the phase-out of inefficient 
cooking and heating technologies that do not meet 
the emissions criteria. Instead, they are replaced 
with more efficient electric cooking stoves. In 
addition, further energy intensity reduction can 
be realised through reducing transmission and 
distribution (T&D) losses. Table 2 and Figure 13 
detail the energy efficiency measures and the 
annual savings in 2030, Box 2 explains the energy 
efficiency improvement target for Kyrgyzstan.

Box 2. Energy efficiency improvement target for Kyrgyzstan explained
The energy intensity of Kyrgyzstan declined at an average annual rate of 4.86 per cent between 1990 
and 2010. A doubling of the 1990-2010 improvement rate is required to achieve the SDG 7.3 target, 
corresponding to an average annual rate of 9.7 per cent between 2010 and 2030. Consequently, the 
energy intensity in 2030 should be 0.66 MJ/USD2017. Such a high rate of energy efficiency improvement 
and a low energy intensity is challenging and unlikely to be achieved, even with ambitious energy 
efficiency improvement measures. Therefore, NEXSTEP analysis suggests that Kyrgyzstan’s energy 
intensity target be aligned with the global target of 3 per cent annual improvement (UNSD, 2021). 
This corresponds to a 2030 energy intensity target of 5.19 MJ/USD2017. 
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Figure 13. Energy savings by sectors in the SDG scenario, relative to CP scenario

Table 2. Energy efficiency measures and the annual savings in 2030

Residential (additional savings relative to the CP scenario): 

Household appliance Energy efficiency measures Annual  saving in 2030 (ktoe)

Cooking Phasing	out	solid	fuel	stove,	in	
replacement with electric stove 551.8

Heating Phasing	out	of	traditional	heating	stove,	 
in replacement with HELE stoves 386.4

Total 938.2

Transmission and distribution losses (savings relative to the CP scenario):  

Measure Annual saving in 2030 (ktoe)

Transmission	and	distribution	(T&D)	losses	to	be	reduced	from	~20.2	
per	cent	to	10.9	per	cent	by	2030,	benchmarking	the	average	T&D	
losses	for	Europe	and	Central	Asia,	excluding	high	income	countries	
(2014	statistics	from	World	Bank	database)

234.2

4.2.5. GHG emissions

The total emissions are expected to grow from 
11.5 MTCO2-e in 2018 to 13.6 MTCO2-e by 2030 
(Figure 14.). This corresponds to a 2.3 MTCO2-e (or 
a 14.3 per cent) reduction compared to the BAU 

scenario, meeting the unconditional NDC target of 
12.76 per cent in the energy sector. The decrease 
in GHG emissions, relative to the BAU scenario, is 
due to the phasing out of unclean and inefficient 
heating and cooking stoves.
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4.3. Power generation in the context 
of SDG 7

The electricity demand is expected to rise from 
11.9 TWh in 2019 to 20.9 TWh in 2030 (Figure 
15), increasing at an average annual rate of 
4.8 per cent. The power capacity expansion is 
modelled similarly to the CP scenario with an 
expected increase in hydropower capacity of an 
additional 360 MW during the analysis period. 
However, the NEXSTEP analysis finds that this 
capacity expansion will be insufficient to meet the 
national electricity demand in 2030 – generating 

only 20 TWh while the requirement is 23.5 TWh 
(when transmission and distribution losses are 
considered). To meet this demand, the LEAP’s 
least cost optimisation function is used to find 
the optimum capacity for small hydro, wind and 
solar. To ensure that Kyrgyzstan has a sufficient 
supply of electricity to meet the national demand, 
an additional 4 GW solar PV, 550 MW small hydro, 
and 600 MW wind capacity will need to be added, 
starting from 2023. The RE share of electricity 
supply increases from 91.3 per cent in 2018 to 
94.2 per cent in 2030, with the remainder coming 
from the coal CHP. 

Figure 14. GHG emissions by sector, SDG scenario

Figure 15. Electricity demand by sector, 2019-2030, SDG scenario
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The total electricity requirement (considering both 
final energy demand as well as transmission and 
distribution losses of 10.9 per cent) is 23.5 TWh. 
With the hydropower plants running at maximum 
availability,15 this supply will meet the requirement 
in 2030. Similar to the CP scenario, Kyrgyzstan 
may have a shortfall in meeting its electricity 
demand through domestic generation prior to 
2023 (Figure 16), although at a lower magnitude. 

This electricity shortage might occur because the 
power plant expansion is assumed as starting in 
2023. The Government may consider accelerating 
its expansion plan for an earlier completion to 
meet the country’s growing demand.

Disclaimer: The expected electricity demand (and 
shortfall) is a function of the speed and scale of 
the implementation of the proposed interventions 
in this scenario.

15 The maximum availability for large hydropower plants and mini-hydropower plants are assumed to be 54 per cent and 46 per cent, respectively.

Figure 16. Domestic supply shortfall, SDG scenario

4.4. Policy actions for achieving SDG 
7

4.4.1. Electric cooking stoves provide a 
sustainable long-term solution with 
multifold	benefits

Electric cooking stoves are a prime solution 
to closing the remaining clean cooking gap, 
capitalising on cheap and carbon-free electricity. 
They serve as a long-term solution with no added 
burden on fuel imports. NEXSTEP analysis 
suggests the remaining gap be closed with the 
promotion of electric cooking stoves based on 
the quantitative and qualitative analyses provided 
below.

(a) Electric cooking stoves
Electric cooking technology is classed as 
Level 5 in the World Bank MTF for Indoor Air 
Quality Measurement. Electric cooking stoves 

are more efficient than other cooking stoves, 
including gas stoves. Electric cooking stoves 
can generally be divided into two types – solid 
plate and induction plate. While solid plate 
cooking stoves use a heating element to 
transmit radiant energy to the food and reach 
about 70 per cent efficiency, induction plate 
cooking stoves use electromagnetic energy to 
directly heat pots and pans, and can be up to 
90 per cent efficient. 

(b) Improved cooking stoves
Studies suggest that ICS programmes often 
have low adoption rates due to inconvenience 
of use, preference for traditional cooking stoves, 
and the need for frequent maintenance and 
repairs. ICS programmes initially require strong 
advocacy to promote adoption, after which they 
require ongoing follow-up, monitoring, training, 
maintenance and repairs in order to facilitate 
continuing usage. In addition, based on the 
WHO guidelines for emission rates for clean 
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cooking, only certain types of ICS technology 
comply, particularly when considering that 
cooking stove emissions in the field are often 
higher than they are in laboratory settings used 
for testing. Tier 3+ ICS, which meets the WHO 
clean cooking guidelines, has the potential 
to reduce GHG emissions and provide socio-
economic and health benefits when promoted 
in carefully planned programmes. It can also 
play an intermediary role until cleaner options 
become more affordable.

(c) Biogas digester
Biogas digesters have high upfront capital 
costs (about US$1,000 for a standard size 
that is suitable for a four-member family) 
and require a substantial subsidy due to their 
longer payback period. In addition, a standard 
size biogas digester requires two to four cows, 
depending on the size of the cow, to produce 
enough feedstock for daily gas demand of a 
household. 

(d) LPG cooking stove
LPG is not commonly used in Kyrgyzstan. It 
is constrained due to fuel import dependency 
and supply chain challenges. However,  LPG 
cooking stoves generate lower indoor air 
pollution compared to ICS. They are classified 
as Level 4 in the World Bank Multi-Tier 
Framework (MTF)16 for cooking exposure 
and reduce indoor air pollution by 90 per cent 
compared to traditional cooking stoves. 

(e) Natural gas stove
Clean cooking with natural gas is not a viable 
solution for rural households as it would require 
building a gas distribution infrastructure, which 
is extremely difficult for remote locations. 
Table 3. summarises the estimated annualized 
cost of different cooking technologies in the 
context of Kyrgyzstan. Annex IV summarizes 
the cost and technical assumptions used in 
the economic analysis.

16 See http://documents.worldbank.org/curated/en/937711468320944879/pdf/88699-REVISED-LW16-Fin-Logo-OKR.pdf

Table 3. Annualized cost of cooking technologies

Technology Annualized cost

Electric cooking stove US$	30

Improved cooking stove (ICS) US$	38

City gas stove US$	48

Biogas	digester US$	131

LPG stove US$	138

4.4.2. Adoption of sustainable and clean 
heating in the residential sector to 
reduce air pollution-related health 
impacts

Due to Kyrgyzstan’s geographical location, heating 
is a necessity given the cold and long winter 
seasons. However, a substantial proportion of 
the country’s households do not have access to 
clean and efficient heating technologies. A total 
of 45 per cent of the urban households and 89 
per cent of the rural households rely on solid fuel 
stoves (coal and/or biomass as fuel sources) for 
heating purposes. Based on World Bank (2020) 

survey results, around 83-84 per cent of the urban 
and rural households that are relying on coal 
and biomass heating utilize low efficiency, high 
emission traditional heating stoves.  

In alignment with the suggestion put forward in 
the report by the World Bank (2020), HELE stoves 
may be the appropriate heating technology to be 
promoted for households. It is noted that these 
stoves reduce the fuel consumption by 40 per cent 
due to their higher efficiency, while also keeping a 
larger area of homes warm. Indoor air pollution is 
also reduced with positive impacts on health. For 
example, the pilot programme has seen the mean 
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PM2.5 exposure decrease 65 per cent from 92.3 
µg/m3 to 32.4 µg/m3 (World Bank, 2020). This 
meets the WHO interim target, IT-1 of 35 µg/m3, 
for annual mean concentration of PM2.5 (World 
Health Organization, 2014).  The results also show 
that the CO2 exposure dropped below the WHO air 
quality guidelines.

Heat pumps as an alternative choice

Other potential technologies include the heat 
pump system, which is highly efficient and utilizes 
electricity as the fuel input. The comparative 
advantages are (a) near-zero GHG emissions, 
(b) zero indoor household pollution and (c) 

prevention of “lock-in” and prolonged reliance on 
coal. However, it is comparably more expensive 
and adds a burden to current electricity supply 
capacity if it is implemented on a large scale. 
Additional power capacity is required to meet 
the expected increase in demand due to large-
scale usage of heat pumps. The cost comparison 
between heat pump and HELE solid fuel stove 
is as approximated in the Table 4, assuming an 
annual heat demand of 10,000 kWh (36 GJ) per 
year per household. The levelized cost of heating 
references (Table 4) the results provided in (World 
Bank, 2015) for individual house stove (coal) and 
individual heat pumps for Bishkek.  

Table 4. Levelized cost of heating and annualized cost for HELE stove and heat pump

Heating system Levelized cost of heating  
(USD/ kWhth)

Annualized cost 
 (US$/year/household)

HELE solid fuel stove (coal) 0.038 380

Heat pump 0.064 640

Box 3. Clean heating transition with heat pump system
NEXSTEP analysis explores an alternative scenario, whereby all households currently relying on 
unclean, inefficient heating technologies transition to heat pump systems, as opposed to HELE 
stoves. The electricity demand due to such a measure is expected to increase significantly from 
11.9 TWh to 27 TWh in 2030. On the other hand, the increase in electricity demand is comparatively 
modest if HELE stoves are adopted, increasing to 20.9 GWh in 2030.

Considering the current power expansion plan with additional expansion mentioned in the SDG 
scenario, the expected installed capacity by 2030 is unlikely to meet the requirements due to a large-
scale implementation of heat pumps. For example, electricity import is expected to be around 1.1 
TWh in 2030. This is equivalent to around 250 MW additional large hydropower capacity, assuming 
running at 54% capacity factor.

GHG emissions are expected to be lower if heat pump systems are adopted –around 1.1 MTCO2-e. 
Looking at the high GHG emission reduction benefit as well as the impact on indoor air pollution, 
the Government could, however, consider promoting heat pump systems to a small proportion of 
households with financial means, while ensuring the electricity demand can be met.
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4.4.3.	Diversification	of	the	power	sector	
to meet national energy demand

Kyrgyzstan is endowed with substantial 
hydropower potential, which supplied 90 per cent 
of its electricity requirements in 2018. As of 2018, 
there was 3,085 MW of hydropower capacity, 
generating a total of 14,316 GWh of electricity. The 
Government of Kyrgyzstan has a plan to add 360 
MW of large hydropower plants within 2021-2030. 
The NEXSTEP analysis identifies that an electricity 
shortfall might happen in 2030 due to this capacity 
shortage.

The promotion of electric cooking mentioned in 
the previous section might increase the electricity 
demand in the residential sector significantly. 
Thus, it is recommended increasing the capacity 

through the addition of small hydro, solar P, and 
wind. The NEXSTEP modelling recommends the 
addition of 550 MW mini-hydro, 4 GW solar PV, 
and 600 MW wind power plants. 

The total investment costs incurred throughout 
the analysis period stands at US$ 6.05 billion. 
The total net benefit during the same period is 
US$ 3.96 billion. The net benefit/cost has been 
calculated as the difference between total revenue 
and total costs. Revenue has been separately 
calculated for domestic consumption using the 
domestic tariff, and for export using the export 
tariff. Estimation of total costs included capital 
costs, fixed O&M costs and variable O&M costs. 
Despite the negative value, Kyrgyzstan will not 
face any electricity shortage after 2023 compared 
to the CP scenario. 
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The SDG scenario builds on the current policy 
settings to provide recommendations for achieving 
the SDG 7 targets. Further analysis shows that 
there are ample opportunities for Kyrgyzstan to 
raise its ambition beyond just achieving the SDG 7 
targets. For example, additional energy efficiency 
measures can substantially increase energy 
savings and reduce fuel imports. 

5.1. Increasing ambitions by 
enhancing	energy	efficiency	
(EE) and sustainable transport 
strategy

The SDG scenario describes the measures that 
can be taken by the Government in ensuring the 
achievement the SDG 7 and NDC targets. These 
are achieved by only three proposed interventions 
– (a) phasing out unclean cooking technologies; 
(b) phasing out unclean and inefficient heating 
technologies; and (c) reducing T&D losses to 
regional benchmark – while also providing other 
socio-economic benefits (i.e., reducing health 
impacts from indoor air pollution). More can be 
done from a whole-economy perspective for 
Kyrgyzstan to achieve its conditional NDC target 
and a higher energy efficiency improvement rate. 
These are further explained below.

5.1.1. Energy demand outlook

With the increased energy efficiency measures 
(discussed below), the demand for total final 
energy is expected to decrease from 5,286 ktoe in 
2018 to 4,766 ktoe in 2030. The reductions relative 
to the CP and SDG scenarios are 2,342ktoe and 
1,404 ktoe, respectively. The residential sector has 
the largest share, at 39.6 per cent. This is followed 
by the transport sector at 23.8 per cent, the industry 
sector at 15.4 per cent, and the commercial sector 
at 13.5 per cent. Figure 17 shows the projected 
TFEC by sector under the ambitious scenario. 
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Figure 17. TFEC by sector 2018-2030, high EE and sustainable transport scenario

Substantial energy savings can be achieved with 
a whole-economy approach. The EE scenario 
explores various energy efficiency strategies across 
the residential, industry, transport and commercial 
sectors. It is noted that the proposed measures 
have an estimated accumulated potential to 
reduce the final energy demand by 1,404 ktoe in 

2030, compared with the SDG scenario (Figure 
18). The reduction is significantly contributed to by 
the transport sector through increasing the share 
of electric vehicles across several categories. This, 
in turn, reduces Kyrgyzstan’s reliance on imported 
oil products. These sectoral energy efficiency 
measures are described further below. 

Residential (additional savings relative to SDG scenario)

Actions Timeframe Estimated savings in 2030 
(ktoe)

Phasing out of inefficient light bulbs 
with efficient LED light bulbs By	2030 22.1

Introducing MEPS17

All new televisions From	2024	onwards	 58.2

All new washing machines From	2024	onwards 26.4

All new refrigerators From	2024	onwards 12.5

All new air conditioners From	2024	onwards 3.8

Replacement of all electric radiator 
heating systems with heat pump 
systems18

By	2030 114.6

Total 237.6

17 Assumed new consumption per household with MEPS is as follows: (1) televisions – 252.7 kWh (with LED TV); (2) washing machines – 41.4 kWh (top loading machines); (3) 
refrigerators	–	274	kWh	(medium	efficiency	rating):	and	(4)	air	conditioners	–	1,009	kWh	(high	efficiency,	variable	speed	compressor).

18 As suggested by the World Bank (2015), a heat pump system is more cost-effective than a conventional electric radiator system, while also contributing towards energy demand 
reduction.
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Industry (additional savings relative to SDG scenario): 

Actions Timeframe Estimated savings in 2030 
(ktoe)

Adoption of energy efficiency 
measures in all industry subsectors

— Estimated aggregated technical 
energy savings potential is around 
11 per cent in yearly energy 
demand reduction (Partnership for 
Action	on	Green	Economy,	2019)

By	2030 90.6

Commercial (additional savings relative to SDG scenario):

Actions Timeframe Estimated savings in 2030 
(ktoe)

Adoption	of	the	Building	Standards	
by existing buildings (with a focus on 
state-owned buildings)19

By	2030

50%	of	existing	government	
administrative buildings 14.1

50%	of	existing	medical	buildings 5.1

50%	of	existing	universities	and	
vocational schools 4.9

50%	of	existing	schools	and	
kindergartens 0.7

Total 24.8

19 This assumes that all the listed commercial categories are state-owned buildings.

The transport sector is expected to be the largest 
GHG emitting sector in 2030, contributing around 
48 per cent of GHG emissions in the SDG scenario. 
To achieve a significant GHG reduction under the 
conditional target, the ambitious target for electric 

vehicle adoption is needed. By implementing the 
targets and measures as listed in Box 4, the GHG 
emissions will be reduced by a significant margin 
(about 4 MtCO2-e, compared to the SDG scenario).  
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Transport (additional savings relative to SDG scenario):

Actions Timeframe Estimated savings in 2030 
(ktoe)

Increasing the share of electric private 
passenger	cars	to	90%	

By	2030

861.6

Increasing the share of electric taxis 
to	40% 13.0

Increasing the share of electric mini 
buses	to	50% 42.1

Increasing the share of gas-powered 
buses	to	50%  3.5

Increasing the share of hybrid freight 
trucks	to	20% 
Increasing the share of electric freight 
trucks	to	20%

131.2

Total 1,051.4

Figure 18. Energy savings, by sector, relative to SDG scenario
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5.1.2. Primary energy supply and fuel 
imports

The total primary energy supply is estimated 
to decrease to 5,220 ktoe by 2030, a 577 ktoe 
reduction compared with 2018. In comparison 
with the SDG scenario, this corresponds to a 
1,442 ktoe reduction. With regard to the SDG 7.3 
energy efficiency indicator, the energy intensity 
in 2030 is estimated to be 3.97 MJ/US$2017, 
which corresponds to an average annual energy 
efficiency improvement rate of 5.1 per cent from 
2018 to 2030.

The substantial decrease in primary energy supply 
not only reduces Kyrgyzstan’s energy intensity, it 
also enhances its energy security by reducing 

the need for fuel imports. With greater transport 
electrification ambition, the use of oil products in 
the transport sector is estimated to be reduced by 
another 1,308 ktoe. Energy efficiency measures 
applied in the industry sector could also lower coal 
usage by 34.7 ktoe.

5.1.3. GHG emissions

The total emissions are expected to be reduced 
from 11.5 MTCO2-e in 2018 to 9.4 MTCO2-e by 
2030 (Figure 19). This corresponds to a 6.5 
MTCO2-e (40.9 per cent) reduction compared to 
the BAU scenario, meeting the conditional NDC 
target stipulated in the NDC document. Figure 20 
compares GHG emissions by sector.

Figure 19.  GHG emissions by sector, high EE and sustainable transport scenario

Figure 20. GHG emissions by sector comparison
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5.2. Achieving conditional NDC target 
by phasing out coal

The previous scenario has demonstrated how 
Kyrgyzstan can achieve its conditional NDC target 
sustainable transport measures. However, these 
measures require a significant proportion of electric 
vehicles being used in passenger car transport 
at around 90 per cent. Therefore, NEXSTEP has 
explored another scenario to examine what other 
option exists if the country does not wish to adopt 
such a high rate of electric vehicle penetration. 
This scenario, therefore, suggests an alternative 
approach to achieving the conditional NDC target 
by adjusting the supply side

5.2.1. Global drivers for shifting away 
from coal

Globally, coal power use needs to fall by 80 per 
cent by 2030 to keep global warming below 1.5°C, 
according to the Intergovernmental Panel on 
Climate Change, and the United Nations called 
for 2020 to be the global end date for new coal 
plant proposals (Shearer and others, 2020). To 
be consistent with the Paris Agreement, a large 
part of the current coal capacity in the Asia 
region, would need to retire early, well before the 
assumed lifetime of 40 years, and/or utilized less 
than the assumed 50 per cent. In order to be in 
line with GHG emissions reductions that would 
meet the Paris Agreement’s temperature goals the 

following key benchmarks have been identified for 
coal use in power generation in Asia – no new coal 
generation after 2020; reduction in coal for power 
generation by 63 per cent below 2010 levels in 
non-OECD countries by 2030; and full phase-out 
across Asia-Pacific by 2040 (ESCAP, 2021).

5.2.2.	Coal-fired	power	plants	pose	future	
economic risks

Apart from GHG emissions (in the CP scenario, 
coal-fired power plants will be responsible for 8 
per cent of the energy sector’s emissions in 2030) 
and local air pollution, coal-fired power generation 
is increasingly becoming cost-ineffective. Most 
renewable-based generation is already cheaper 
than coal-fired generation and the gap is likely 
to widen with further expected cost reduction of 
renewable energy technologies. PV and onshore 
wind is already cheaper than coal-fired power (IEA, 
2020). 

Furthermore, experts believe that soon there will 
come a point when it will be more economic to 
stop a coal-fired power plant, as the operating 
cost of a coal plant will outstrip the economic 
benefits. Financial institutions and investors are 
increasingly moving away from coal, and explicitly 
committing to divest from, ban or restrict financing 
of thermal coal, including 40 per cent of the top 100 
global banks and 20 globally significant insurers 
(e.g., Norway’s Sovereign Wealth Fund, World 

Box 4. Comparison between the introduction of gas-powered buses and electric  
 vehicle buses
The introduction of sustainable policy actions for the transport sector might help Kyrgyzstan to achieve 
the SDG 7 energy efficiency target, while contributing towards climate mitigation. The transportation 
sector accounted for 44 per cent of total emissions in Kyrgyzstan in 2018. The emissions in this 
sector are expected to be 6.5 MTCO2-e in 2030 under the BAU scenario, of which passenger road 
transport and freight transport will account for 53 per cent and 33 per cent, respectively. The share 
of emissions from buses is expected to be around only 4%.

The NEXSTEP analysis then explores an alternative scenario in the bus transport, whereby 50 per 
cent of buses use EV as opposed to gas-powered buses. This measure is expected to increase 
greenhouse gas emission reduction by 0.1 MTCO2-e. It appears that replacing gas-powered buses 
with electric vehicle buses will not have much effect on the country’s total emissions. It happens 
because emissions from buses are relatively low compared to passenger car transport and freight 
transport. The Government could then consider more ambitious promotion of electric vehicles for 
passenger car transport and freight transport.
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Bank, ING, Suncorp, Chubb, AXA and Zurich). This 
indicates that soon there will be a point when coal-
fired power plants will become stranded assets.

In line with this development, this scenario 
recommends a stop in utilizing coal-fired power 
plants and to increase renewables in power 
generation, mainly hydro, solar, wind and biogas. 
Biogas CHP has been considered for replacing 
heating and power generation from coal CHP. 

5.2.3. Power sector strategy in the coal 
phase-out scenario

Table 5 and Table 6 show power capacity and 
generation mix in this scenario. The existing coal 
(862 MW) plant will remain in the system, but the 
generation would discontinue from 2026.Using 
least-cost optimization in LEAP, the NEXSTEP 
analysis recommends that small hydro, solar PV, 
wind and biogas CHP be increased to 0.6 GW, 4 
GW, 0.6 GW and 1.5 GW, respectively, by 2030.

Table 5. Power capacity mix in the coal phase-out scenario (GW), 2021-2030

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Coal CHP 0.86 0.86 0.86 0.86 0.86 0.69 0.52 0.34 0.17 -

Hydro PP 3.03 3.09 3.15 3.21 3.39 3.39 3.39 3.39 3.39 3.39

Mini-hydro 0.05 0.06 0.31 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Solar PV - - 1 2 3 4 4 4 4 4

Wind PP - - 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.6

Biogas	
CHP

- - - - 0.25 0.5 0.75 1.01 1.25 1.5

Total 3.95 4.01 5.42 6.83 8.40 9.58 9.76 9.93 10.01 10.09

Table 6. Generation mix in the coal phase-out scenario (TWh), 2021-2030

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Coal CHP 1.37 1.37 1.37 1.37 1.37 1.1 0.82 0.55 0.27 -

Hydro PP 14.33 14.62 14.9 15.18 16.04 16.04 16.04 16.04 16.04 16.04

Mini-hydro 0.09 0.1 0.51 0.93 1 1 1 1 1 1

Solar PV - - 0.72 1.44 1.83 2.35 2.44 2.53 2.86 2.93

Wind PP - - 0.12 0.25 0.37 0.49 0.62 0.74 0.59 0.65

Biogas	
CHP

- - - - 0.44 0.88 1.31 1.75 2.19 2.67

Total 15.8 16.09 17.64 19.18 21.05 21.85 22.23 22.61 22.93 23.28
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5.2.4. Resources potential check 

The total hydropower potential from large and 
medium-sized rivers is estimated to be 140-170 
TWh, of which only 10 per cent has been exploited 
(International Hydropower Association, 2018). 
The country’s geographical location and climatic 
conditions will allow broader development of 
solar energy. As estimated by the (International 
Energy Agency (2020), the annual specific power 
generation by Solar PV has a potential of 300 

kWh/m2, while the annual specific productivity of 
solar hot water supply could be up to 750 kWh/
m2. Biomass also has a considerable potential – 
the biogas production from biomass waste (i.e., 
animal, plant and other organic waste) is estimated 
to be 1.6 billion cubic metres per year (Ministry of 
Energy and Industry of the Kyrgyz Republic, 2013). 
It is equivalent to a 9.6 TWh biogas potential. Table 
7 presents the key results and findings of the coal 
phase-out scenario.

Table 7. Key results of the coal phase-out scenario

Indicators Results and observations

Energy demand 
outlook 

The	demand	for	total	final	energy	is	expected	to	decrease	from	5,286	ktoe	in	2018	
to	5,149	ktoe	in	2030.	

Renewable energy 
The	RE	share	in	TFEC	is	projected	to	reach	41.5	per	cent	in	2030.	This	increase,	
compared	with	the	SDG	scenario,	is	due	to	the	increase	in	renewables-based	power	
generation. 

Energy efficiency
Total	primary	energy	supply	will	be	5,537	ktoe	 in	2030,	 including	primary	energy	
supply for electricity export. This corresponds to an energy intensity of 4.21 MJ/
US$2017. 

Emissions 

This scenario achieves a significant reduction in emissions – reaching 9.12 MtCO2-e 
in	2030,	a	drop	of	42.7	per	cent	compared	to	the	BAU	scenario.	The	introduction	of	
biogas CHP reduces emissions in the electricity generation sector by 1.3 MtCO2-e in 
2030.	This	value	aligns	with	the	value	presented	in	the	NDC	document.

This scenario covers the same set of assumption given in the high EE and 
sustainable	transport	scenario.	However,	the	proportion	of	EV	passenger	cars	in	
this	scenario	is	only	around	50	per	cent,	compared	to	90	per	cent	in	the	previous	
scenario.

Investment Total	investment	in	the	power	sector	in	this	scenario	is	US$	8.6	billion,	with	a	total	
net	cost	of	US$	4.86	billion.

5.3. Policy recommendations to raise 
ambitions beyond SDG and NDC 
targets

5.3.1.	Raising	the	efficiency	standards	of	
household appliances to save long-
running costs

The Minimum Energy Performance Standard 
(MEPS) is a widely used policy instrument for 
promoting energy efficiency by removing poor-
performing appliances from the market, thereby 
forcing manufacturers to introduce innovation and 

consumers to adopt energy efficient appliances. 
For example, in 1988 the Government of Japan 
launched the “Top Runner Programme” for energy 
efficiency standards across 21 products. As a result, 
energy efficiency standards were met or exceeded 
across all 21 products, with benefits such as cost 
savings and GHG reduction due to reduced energy 
consumption. Such schemes have also been 
introduced in Australia, India and Malaysia, among 
other countries. In India, MEPS was first rolled out 
in 2006 and now covers 28 products, as part of 
either the mandatory or the voluntary schemes 
(BEE, 2019). These include household appliances 
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such as air conditioners, refrigerators and colour 
televisions. Complementing the roll out of MEPS, 
the Government of Kyrgyzstan may consider 
having appliance replacement programmes, such 
as providing subsidies to promote early retirement 
of existing inefficient appliances. This will allow a 
more rapid adoption of efficient appliances. 

5.3.2.	Transport	electrification	is	a	major	
step towards net zero 2050

Electric vehicles have garnered great interest 
globally, growing exponentially during the past 
decade. Electric car sales passed two million 
globally in 2019, with a projected compound 
annual growth rate of 29 per cent through to 2030 
(Deloitte, 2020). Various government policies have 
been introduced that directly or indirectly promote 
the adoption of electric vehicles as a means to 
achieve environmental and climate objectives. For 
example, 17 countries have stated their ambition 
to phase out internal combustion engines before 
2050, while the European Union’s stringent CO2 
emissions standard has accelerated the adoption 
of electric vehicles (IEA,2020). With Kyrgyzstan’s 
near-100 per cent renewable power share, electric 
vehicles can help substantially to reduce overall 
GHG emissions. Other positive impacts include 
reducing local pollutant emissions due to their 

zero-tailpipe emissions. However, the uptake 
of electric vehicles needs to be promoted with 
complementing government initiatives, i.e., 
financial incentives and an awareness programme. 

5.3.3. Incentivize industrial energy 
efficiency	measures	for	a	more	
competitive industry sector

Kyrgyzstan’s industry sector has a relatively small 
energy consumption, which was around less than 
10 per cent in 2018. Notwithstanding, energy 
efficiency improvement can be encouraged. 
According to Partnership for Action on Green 
Economy (2019), the technical energy savings 
potential of Kyrgyzstan is around 11 per cent. 
Energy audits should be promoted to all industries 
to identify and realise the energy savings 
potential. In addition, various policy measures 
can be considered for accelerating the green 
transformation through a range of policy measures. 
These could include market instruments (i.e., 
subsidies or taxes), emissions caps and trade 
systems (e.g., the European Union Emission 
Trading Scheme) or regulatory instruments. The 
Practitioner’s Guide to Strategic Green Industrial 
Policy by Partnership for Action on Green Economy 
(PAGE)20 provides industrial policymakers with 
tools and information for developing a strategic 
green industry policy (SGIP).

20	 See	https://www.unido.org/sites/default/files/2016-11/practitioners_guide_to_green_industrial_policy_1__0.pdf

Box 5. Energy efficiency measures in the industry sector
The areas of potential savings that are generally present in the different subsectors include (but are 
not limited to) the following:

• Improvement in motor loading;
• Replacement of old and rewound motors;
• Installation of capacitor banks and increasing efficiency of existing capacitor banks;
• Improvement in combustion efficiency of boilers;
• Regular cleaning and maintenance of boiler equipment (i.e., condenser pipes);
• Installation of more efficient electric motors;
• Improvement of the steam distribution system, including leakage control and insulation 

improvement;
• Electricity load management;
• Minimization of energy losses by partition of cooling areas, installation and effective use of 

air curtains;
• Minimization of heat losses from boilers (or kilns for the cement sector);
• Condensate and waste heat recovery.
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21	 See	https://www.undp.org/content/undp/en/home/librarypage/environment-energy/low_emission_climateresilientdevelopment/derisking-renewable-energy-investment.html

5.3.4.	Green	financing

Sustainable, green transition in the energy sector 
often offers financial benefits in the long term. For 
example, increasing renewable power capacity, 
particularly for power trade, provides additional 
revenue to the country, while also contributing 
towards global climate mitigation efforts. 
However, high capital expenditure is generally 
required for new renewable power capacities. 
For the other sectors, this could entail financial 
incentives to promote efficient vehicles or efficient 
household appliances. Hence, accelerating green 
financing is critical to achieving the sustainable 
energy transition. Policymakers need to work with 
central banks, regulatory authorities and investors 
to examine the possibility of developing a green 
finance policy and establishing a green finance 
bank or fund to help close the investment gap.

Green bonds mobilize resources from domestic 
and international capital markets to finance 
climate solutions. Renewable energy technologies 
have relatively high financing costs in developing 
countries, which reflects their unattractive risk/
return profile. This is because of their long-term 
horizon, high initial capital costs (including high 
infrastructure cost), unfavourable policy for grid 
access, illiquid equipment and project risks. 
Policymakers can reduce high financing costs 
by using two methods – de-risking and direct 
incentives. De-risking has two basic forms – 
policy de-risking instruments that reduce risk, 
and financial de-risking instruments that transfer 
risk. Direct incentives are direct finance transfers 
or subsidies to low carbon investments. The 
United Nations Development Programme’s (2021) 
De-risking Renewable Energy Investment21 is an 
important guide for policymakers in developing 
strategies to reduce risks in renewable energy 
investment. 

5.3.5. Managing the transition of the coal 
industry with “just” transition

Coal-fired power generation in Kyrgyzstan is 
relatively low and therefore, it is believed that the 
power industry has not been as critically important 
for the economy as it is in other countries. This 
gives an opportunity to act fast to transition 
this industry to alternative energy industries. 

Nevertheless, it is very important to ensure the 
transition does not have an impact on the socio-
economic condition of people who are already into 
this sector. 

The Government of Kyrgyzstan may work 
together with stakeholders, with support from 
the international community, to develop and 
implement a “just” transition plan for coal-
dependent areas/population affected by the 
phase out. Energy transitions are about people – 
workers, consumers, businesses, communities, 
taxpayers and voters – who make decisions that 
lead to transitions and are ultimately affected by 
them. 

There are several examples in the world where 
such a transition has been very well-managed. For 
example, in Australia’s Latrobe Valley, Scotland’s 
Just Transition Commission and Germany’s Ruhr 
Valley and Lausitz/Lusatia, where an inclusive, 
iterative, place-based, context-specific approach 
enabled by public investment provided the best 
outcomes, including the creation of low-carbon 
employment alternatives. Based on internal 
experience of managing “just” transition, the 
following are a few key recommendations:  

1. Build a social compact between the key parties 
to manage the conflicts that can emerge over 
a transition from coal. Some countries, e.g., 
Canada, Scotland and South Africa, have 
commissioned “just” transition commissions 
to manage this process; 

2. It is advised that an early closure plan will help 
minimize severe impacts in the long term. If the 
transition planning is delayed, labour markets 
may not be able to cope with the volume 
of displaced workers. The La Trobe Worker 
Transfer Scheme is redeploying retrenched 
Hazelwood power station workers to other 
sites. Redeveloping skills of the existing 
workforce to align with new technologies 
would be critical;

3. Establish funds and authority for a just 
transition. Specialist funds are being 
established to oversee, develop and implement 
coal transition programmes. The European 
Commission’s Coal and Carbon-intensive 
Regions in Transition initiative is investing 
funds in 13 coal regions.
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Energy will play a key role in rebuilding better in 
the recovery from the COVID-19 pandemic. Energy 
services are essential to supporting health-care 
facilities, supplying clean water for essential 
hygiene, enabling communication and IT, and off-
grid renewables refrigeration for vaccine storage. 
Economic challenges resulting from the pandemic 
have the potential to force countries in the Asia-
Pacific region to focus on short-term fixes to 
revive GDP growth, potentially undermining long-
term sustainable development. In the energy 
sector, this can result in the decline of investment 
in clean energy development – slowing progress 
on renewable energy and energy efficiency, and 
eventually, impeding national economic growth.

The COVID-19 pandemic has caused social 
and economic devastation globally, including in 
Kyrgyzstan.  Kyrgyzstan GDP shrank by almost 8.6 
per cent in 2020 due to the COVID-19 pandemic 
(Asian Development Bank, 2021). While grappling 
with the devastation caused by the pandemic, 
Kyrgyzstan should not lose sight of its progress 
and ambitions towards achieving the SDGs and 
NDC targets. Kyrgyzstan should build back better 
from this crisis, to become more resilient to face 
future challenges such as climate change.

Thus, it has never been more important to design 
a well-planned energy transition pathway that 
enables the country’s energy sector to shield 
itself from the likely impacts of the COVID-19 
pandemic, and which helps to build back better in 
the recovery. The SDG 7 roadmap has identified 
several key areas that will assist policymakers in 
strengthening policy measures to help recover 
from the COVID-19 impact while maintaining 
the momentum to achieving the 2030 Agenda 
for Sustainable Development and the Paris 
Agreement.
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6.1. Accelerating access to clean and 
modern energy services

Access to clean and modern energy services 
is essential in helping rural populations to 
combat challenges related to COVID-19. Relying 
on traditional and hazardous technologies for 
cooking increases their susceptibility to the effects 
of the virus. It is important to consider how these 
seismic shifts in the energy sector from COVID-19 
affect the most vulnerable people. 

Kyrgyzstan had around 31.9 per cent of the 
population lacking access to clean cooking fuel 
in 2017. In addition, a substantial number of the 
population is relying on unclean heating solutions. 
One medium-term impact of COVID-19 could 
be decreased investment in energy access, as 
national budgets come under strain and priorities 
shift. In addition, access to clean cooking and 
heating technologies is a major development 
challenge that is often forgotten. WHO has warned 
about the severity of health impacts arising from 
the exposure to traditional use of biomass for 
cooking and space heating, and is encouraging 
policymakers to adopt measures to address this 
challenge. 

The SDG 7 roadmap has analysed and identified 
technical options for connecting the remaining 
population to cleaner fuel for cooking and heating. 
The benefits resulting from this measure, in the 
form of reduced mortality and health impact, will 
exceed the needed investment to advance the 
clean cooking rate and clean heating rate to 100 
per cent. 

6.2. Savings from the energy sector 
will help to build other sectors

The NEXSTEP analysis shows that there are 
ample opportunities for Kyrgyzstan to save energy 
by improving energy efficiency beyond the current 

practices. Several of these measures also provide 
cost savings and strengthen the country’s energy 
security, making it less susceptible to fuel supply 
and price shocks. Savings from this improvement 
can help investment in other sectors, such as 
health, social protection and stimulus, which are 
critical in responding to, and recovering from the 
COVID-19 pandemic.

The electrification of the transport sector provides 
multiple additional related benefits (in addition 
to energy saving), including the reduction of 
expenditure on importing petroleum products 
and the reduction of local air pollution. Increasing 
renewable power capacity with the aim of cross-
border power trade will also provide new sources 
of income for the country. Such measures are very 
important to solidifying the pathway to recovery 
from COVID-19 and building back better. 

6.3. Long-term recovery planning to 
build back better while ensuring 
sustainable growth

The COVID-19 pandemic has caused 
unprecedented socio-economic impacts around 
the world. On the brighter side, many countries 
have taken this opportunity to “reset” their 
economies. For example, the World Economic 
Forum has launched the Great Reset initiative, to 
encourage economic transformation and building 
a better society as the world recovers from the 
global health-care crisis (World Economic Forum, 
2020b), and the European Commission has placed 
the European Green Deal at the heart of their long-
term sustainable recovery from the pandemic 
(European Commission, 2020b). The global crisis 
has caused Kyrgyzstan’s economy to plunge, due 
to its economic reliance on the tourism industry. 
Nonetheless, this may be an opportunity for 
Kyrgyzstan to re-examine its economic structure 
and leverage the potential of climate-smart 
sectors. 
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The current policy, SDG and the ambitious 
scenarios have been evaluated and ranked, using 
the Multi-Criteria Decision Analysis (MCDA) tool, 
with a set of 12 criteria and weights assigned 
to each criterion (Table 8). While the criteria and 
weights have been selected based on expert 
judgement, ideally the process should use a 
stakeholder consultation. If deemed necessary, 
this step can be repeated using the NEXSTEP 
tool in consultation with stakeholders where 
the participants may want to change weights of 
each criterion. The following factors have been 
considered to assume comparative weights 
across the set of criteria, where the total weight 
needs to be 100 per cent:

(a) Universal access to electricity to be achieved;
(b) Universal access to clean cooking fuel to be 

achieved;
(c) Renewable energy share in the total final 

energy consumption to increase;
(d) Energy efficiency improvement should be 

doubled, and where there is an economic 
benefit, it should be further enhanced;

(e) The unconditional NDC target should be 
achieved. Where possible, the conditional target 
should be achieved and, if it is economically 
viable;

(f) Total investment should be kept low, but the 
net benefit should be high. This was done by 
assigning both indicators the same weight to 
ensure that a scenario is chosen on the value-
for-money basis;

(g) Carbon pricing should be introduced to 
encourage investments in clean energy. 
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Table 9 shows the summary of results obtained 
through this evaluation process. The scenario 
recommendation suggests that the ambitious 

scenario, “High energy efficiency and sustainable 
transport” scenario, is the highest-ranked energy 
transition pathway for Kyrgyzstan.

Table 8. Criteria with assigned weights for MCDA

Criterion Weight

Access to clean cooking fuel 10%

Energy	efficiency 10%

Share of renewable energy 11%

Emissions	in	2030 10%

Alignment with PA 10%

Fossil fuel subsidy phased out 5%

Price on carbon 5%

Fossil fuel phase-out 5%

Cost of access to electricity 7%

Cost of access to clean cooking fuel 7%

Investment cost 10%

Net	benefit	from	the	power	sector 10%

Table 9. Scenario ranking based on MCDA

Scenarios Weighted scores Rank

High	energy	efficiency	and	sustainable	
transport scenario 58.3 1

Coal phase-out scenario 54.9 2

SDG scenario 37.3 3

Current policy scenario 27.9 4

Business-as-usual	scenario 18.2 5

Based on the above analysis, this roadmap 
recommends that Kyrgyzstan consider the 

adoption of the high energy efficiency and 
sustainable transport scenario. 
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Kyrgyzstan’s current energy policies have been 
evaluated based on the outputs from the NEXSTEP 
analysis, in order to highlight any inconsistencies 

8.3. Renewable energy

or revisions required to achieve the SDG 7 and 
NDC targets by 2030. These are as summarized 
below. 

8.1. Universal access to electricity

8.2. Universal access to clean cooking
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Existing policy NEXSTEP analysis – gaps and recommendations 

Not applicable. Kyrgyzstan	has	achieved	universal	access	to	electricity	

Existing policy NEXSTEP analysis – gaps and recommendations 

Not applicable.

Gap(s): 
The	NEXSTEP	analysis	projects	that	Kyrgyzstan	may	only	reach	
a 78 per cent clean cooking access rate as per the historical 
improvement trend. 

SDG scenario: 
In	consideration	of	comments	from	stakeholders,	NEXSTEP	analysis	
suggests bridging the remaining gap with electric cooking stoves as 
the most appropriate clean cooking solution. 

Existing policy NEXSTEP analysis – gaps and recommendations 

National Development Strategy 
2018-2040.

The current target is set to achieve 
at	least	10%	RE	in	the	total	energy	
mix	from	small	HPPs,	solar	and	
wind	power	plants,	solar	collectors,	
heat	pumps,	use	of	biogas,	etc.

The	renewable	share	in	TFEC	is	projected	to	be	22.6	per	cent	in	the	
CP scenario. The currently planned power capacities of hydropower 
are	expected	to	provide	an	additional	360	MW	between	2021	and	
2030.	However,	this	capacity	addition	cannot	overcome	the	rising	
demand.  

SDG scenario: 
SDG	7	has	no	quantitative	goal	for	renewable	energy	share	in	TFEC,	
hence the NEXSTEP analysis estimated the renewable energy share 
based on the fulfilment of both the SDG 7.1 and 7.3 targets. 

The	renewable	energy	share	in	TFEC	is	projected	to	be	30.8	per	
cent	in	2030.	Out	of	30.8	per	cent,	22.9	per	cent	will	account	for	
hydropower	(small	and	large	HPP),	3.6	per		cent	for	solar	PV,	0.9	
per	cent	for	wind	power,	and	the	remainder	for	the	use	of	modern	
biomass in the residential sector.The increase in renewable energy 
share	is	mainly	due	to	the	increase	of	solar	PV,	wind,	and	small	
hydro capacities. It is coupled with the overall reduction in energy 
demand from the proposed energy efficiency measures for cooking 
and heating. 
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Existing policy NEXSTEP analysis – gaps and recommendations 

Law on Energy Efficiency of 
Buildings No. 137 of 2011 (2019 
Ed.). 

The law stipulates mandatory 
compliance with the minimum 
building efficiency requirements 
for	all	new	and	renovated	buildings,	
with the exception of individual 
residential buildings with a total 
area	not	excluding	150m2	and	
cultural buildings (Parliament of 
the	Republic	of	Kyrgyzstan,	2019).	

Gap(s):  
The NEXSTEP analysis proposes an annual energy efficiency 
improvement	rate	target	of	3	per	cent,	in	alignment	with	the	global	
improvement rate required to meet the SDG 7.3 target. 

The	CP	scenario	is	projected	to	achieve	an	energy	intensity	of	5.93	
MJ/USD2017	in	2030	–	a	1.9	per	cent	improvement	rate.

SDG scenario: 
The	energy	intensity	is	further	reduced	to	5.06	MJ/USD2017 in 
2030,	meeting	the	energy	efficiency	target.	Achievement	of	the	
target requires the phasing-out of inefficient cooking and heating 
technologies in order to realise an energy demand reduction of 938 
ktoe	in	2030,	compared	to	the	CP	scenarios.
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The 2030 Agenda for Sustainable Development 
and Paris Agreement provide a common goal 
for all countries to achieve sustainability and 
climate objectives. Achieving the SDG 7 and 
NDC targets is not an easy feat, but it will help to 
create a more sustainable and resilient society. 
This roadmap has presented a number of 
different scenarios together with their technical 
feasibility, investments, benefits, challenges and 
opportunities to inform policymakers of different 
pathways to energy transition. NEXSTEP has 
also looked beyond just achieving SDG 7 targets, 
and has explored the full potential of the country 
in relation to advancing energy efficiency and 
achieving the country’s conditional national target.

Kyrgyzstan has already achieved a 100 per cent 
electricity access rate. On the other hand, much 
needs to be done if Kyrgyzstan is to achieve 
universal access to clean cooking. In 2018, 31.9 
per cent of the population lacked access to clean 
cooking technologies. This is expected to decrease 
to 22 per cent by 2030, considering the historical 
trend. Similarly, Kyrgyzstan lags behind in terms 
of clean heating, with about 83-84 per cent of 
the population lacking access to cleaner heating 
solutions. A coordinated approach is therefore 
much desired from the private and public sectors 
in advancing the clean cooking and heating gaps 
in order to provide clean technologies to the 
population. These are, for example, electric cooking 
stoves and High Efficiency Low Emissions (HELE) 
solid fuel stoves which build on current commonly 
used practices, while reducing fuel consumption 
and household indoor pollution.

The major concern of the energy sector of 
Kyrgyzstan is the heavy reliance on imported fossil 
fuel, particularly oil products. Ample opportunities 
exist in the residential, commercial and transport 
sectors to save a substantial amount of energy 
through the implementation of energy efficiency 
measures. The residential sector provides the 
biggest energy saving potential and should be 
the main focus, as this sector represents 47 
per cent of Kyrgyzstan’s energy consumption, 
particularly via the adoption of clean cooking 

and heating technologies. Kyrgyzstan has the 
potential to increase its ambition beyond what 
is needed for the SDG 7 energy efficiency target 
and to further reduce energy consumption in all 
sectors, with the key focus on the residential and 
transport sectors. For example, the introduction 
of MEPS for household appliances and increasing 
the penetration of electric space heating are key 
policy areas to consider, whereas in the transport 
sector the promotion of electric vehicles will result 
in substantial energy savings. These measures 
will eventually reduce the energy sector’s reliance 
on imported petroleum fuel. 

Modern renewable energy delivered approximately 
18.5 per cent of TFEC in 2018. This excludes 
traditional biomass usage in residential cooking 
and heating. In the power generation sector, 
hydropower supplied 90 per cent of Kyrgyzstan 
electricity requirements in 2018. The promotion 
of electric cooking stoves and electric vehicles will 
require a substantial amount of electricity in the 
future. Diversification of generation sources using 
small hydro, solar PV and wind might help the 
country to fulfil the increasing demand as well as 
improve energy security. Furthermore, replacing 
coal CHP with renewables, such as biogas CHP, 
might help Kyrgyzstan to achieve the targets 
beyond SDG 7. The scenario analysis using 
the MCDA tool suggests that the Government 
should consider the high energy efficiency with 
sustainable transport strategy scenario for 
transitioning the energy sector to 2030. In addition 
to achieving the SDG 7 targets, this scenario will 
also enable Kyrgyzstan to exploit its full potential 
for emission reduction and help to achieve the 
conditional NDC target. 

Finally, the energy transition pathway presented 
in this SDG 7 roadmap will support building back 
better after the COVID-19 pandemic. The proposed 
energy transition presents opportunities to reduce 
economic risks, both for public and private 
investment, and identifies areas for financial 
savings in the energy sector that can support 
the recovery of other critical sectors, such as the 
health sector. 

489. Conclusion
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where EIt1 is energy intensity in year t1 and EIt2 is energy intensity in year t2.
Base period improvement rate for Kyrgyzstan (1990-2010): 4.86 per cent.
SDG 7.3. improvement rate for Kyrgyzstan (suggested global improvement rate): 3 per cent.

Annexes

I. National Expert SDG 7 tool for energy planning methodology
The analysis presented in this national roadmap is based on the results from the National Expert SDG 7 Tool for 
Energy Planning (NEXSTEP) project. NEXSTEP is an integrated tool for assisting policymakers in making informed 
policy decisions that will help in achieving SDG 7 and NDC targets by 2030. The SDG 7 and NDC targets are 
integrated in the LEAP energy model and backcasted from 2030, since the targets for 2030 are already defined. 
Table 10 summarizes the SDG7 targets and indicators for Kyrgyzstan. 

Table 10. Targets and indicators for SDG 7

Target Indicators 2018 2030

7.1.	By	2030,	ensure	universal	
access	to	affordable,	reliable,	and	

modern energy services.

7.1.1. Proportion of population 
with access to electricity. 100% 100%

7.1.2. Proportion of population 
with primary reliance on clean 

fuels and technology for cooking.
68.1% 100%

7.2.	By	2030,	increase	substantially	
the share of renewable energy in the 

global energy mix.

7.2.1. Renewable energy share in 
total final energy consumption.

18.5%	
(excluding 
traditional 
biomass)

31.0%

7.3.	By	2030,	double	the	global	rate	
of improvement in energy efficiency.

7.3.1. Energy intensity measured 
as a ratio of primary energy 

supply to gross domestic product.

7.48	MJ/US$	
(2017)	PPP

5.06	MJ/US$	
(2017)	PPP

SDG	7.3.	Energy	Efficiency. “By 2030, double the global rate of improvement in energy efficiency”, as measured by 
the energy intensity of the economy. This is the ratio of the total primary energy supply (TPES) and GDP. Energy 
intensity is an indication of how much energy is used to produce one unit of economic output. As defined by the 
IEA, TPES is made up of production, plus net imports minus international marine and aviation bunkers plus stock 
changes. For comparison purposes, GDP is measured in constant terms at 2017 PPP. 
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22	 2019	 is	extrapolated	based	on	2018	data	provided	at	https://wits.worldbank.org/countryprofile/en/country/NPL/startyear/2014/endyear/2018/indicator/NY-GDP-MKTP-PP-KD	
(accessed 2 July 2021), assuming an annual growth of 3.11 per cent

II. Key assumptions for NEXSTEP energy modelling

(a) General parameters 

Table 11 and Table 12 present demographic and macro-economic factors.

Table 11. GDP, PPP and growth rate

Parameter Value

GDP	(2018) 8.27 billion

PPP	(2019,	constant	2011	US	dollar)22 32.5 million

Growth rate 4.51%

Table 12. Population, population growth rate and household size

Parameter Value

Population	(2018)	 6.26 million

Population growth rate 2.15%

Number	of	households	(2018) 1.53 million

Household	size	(constant	throughout	the	analysis	period) 4.10

(b) Demand-side assumptions

(i) Industry

- The industry sector is further differentiated into 16 subcategories. The fuel consumption by industry 
subcategories is as detailed in Table 13. 

- The industrial GDP is assumed to grow at an annual rate of 4.51 per cent, similar to the national GDP growth rate. 
The energy intensity is assumed constant throughout the analysis period in the absence of energy efficiency 
interventions (i.e., as explored in the High EE and conditional NDC scenario). 

% =
 +  ×




+  ×





SDG	7.2.	Renewable	Energy.
Methodology: Share of renewable energy in total final energy consumption, where TFEC is total final energy 
consumption, ELEC is gross electricity production and HEAT is gross heat production.
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Table 13. Fuel consumption by industry subcategories in 2018

Industry
Fuel consumption (ktoe)

Coal Natural gas Oil Products Electricity Heat Total

Mining 0.4 - 3.7 12.3 0.0 16.4

Beverages	and	tobacco	
products 8.4 15.4 7.9 19.0 18.3 68.9

Textiles,	clothing,	
footwear,	leather,	leather	
products

0.7 0.4 0.3 2.6 0.0 4.0

Wood,	paper	products,	
printing products 0.6 2.4 0.0 2.4 0.0 5.4

Coal	and	refined	
petroleum products 0.4 0.0 5.7 5.2 0.0 11.3

Chemical products 0.0 0.0 0.5 1.0 0.0 1.5

Pharmaceutical products 0.0 0.0 0.0 0.0 0.0 0.0

Rubber and plastic 
products,	non-metallic	
minerals

48.9 1.4 2.3 95.0 3.1 150.7

Base	metals	and	finished	
metal products 0.1 0.0 6.4 6.6 0.0 13.1

Computers,	electronic	and	
optical equipment 116.5 2.3 0.0 0.2 0.0 119.0

Electrical equipment 0.0 0.0 0.4 0.0 0.0 0.4

Machinery and equipment 0.0 7.2 0.2 3.3 1.1 11.7

Vehicles 0.0 0.0 0.0 0.4 0.0 0.4

Other	products,	repair	and	
installation of machines 0.0 0.0 0.4 1.4 0.0 1.7

Electricity,	gas,	steam	
production 6.1 5.1 2.6 41.3 2.5 57.7

Water supply 0.0 0.3 2.0 18.5 0.0 20.8

Total 182.0 34.5 32.5 209.0 24.9 483.0

(ii) Transportation

- Land transport sector consumption is estimated using the vehicle statistics, load factor, annual travel mileage 
and estimated fuel economy as shown in Table 14. The factors are based on vehicle statistics compiled by the 
local consultant and assumptions made by ESCAP and the local consultant, as local specific data is scarce.

- Transport activities in 2018 are estimated to have been 35.9 billion passenger-kilometres (10.9 billion-km 
considering only public transport) and 18.97 billion tonne-kilometres. The growth in both passenger transport 
and freight transport activities is assumed growing at the same rate as the population, i.e., 2.15 per cent per 
annum.  
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Category
Fuel consumption (ktoe)

Coal Natural gas Diesel Electricity

Private office 40.58 0.49 114.16 27.77

Government	Administrative	Building 40.91 20.24 1.48 35.61

Restaurants,	hotels	and	guesthouses 0.00 0.05 0.05 3.24

Medical buildings 6.44 9.81 0.09 14.21

Schools and kindergartens 3.51 0.90 0.08 9.45

Universities	and	vocational	schools 0.47 0.12 1.13 5.49

Cultural buildings 0.06 0.39 0.00 1.27

Total 91.96 32.00 117.00 97.03

Table 15. Commercial sector fuel consumption in 2018

Table 14. Transport sector floorspace baseline assumptions

Passenger 
transport No. of vehicles Annual mileage  

(km)
Load factor  

(pass-km/veh-km)
Fuel 

consumption
% share of 

passenger-km

Passenger 
car

703,219	(gasoline)
281,268	(diesel)
15,514	(LPG)

10,000 2.5 9.00	km/l 69.6%

Taxi
5,200	(gasoline)
1,900	(diesel)
500	(LPG)

32,500 2.6 7.00	km/l 1.79%

Bus

50	(gasoline)
2,567	(diesel)
140	(electric)
10	(LPG)

40,000 24
1.39 km/l

0.74	km/kWh
7.39%

Tractor 20,000	(diesel) 1,000 1.8 2.25 km/l 0.10%

Mini-bus 18,062	(diesel) 60,000 7 10	km/l 21.12%

Freight 
transport No. of vehicles Annual 

mileage (km)
Load factor

(tonne-km/veh-km)
Fuel 

consumption
%	share	of	
tonne-km

Freight 
truck

8,279	(gasoline)
58,053	(diesel)

56,000 11 2.76 km/l 100%

(iii) Commercial sector

- The total annual energy consumption in the commercial sector is 428 ktoe in 2018. It is projected to grow at an 
annual rate of 4.51 per cent, similar to the national GDP growth rate in the BAU scenario. Energy savings are, 
however, expected in the Current Policy Scenario through the obligatory building standards.

- Commercial sector further differentiated into seven categories, and the energy consumption by categories are 
as shown in Table 15.
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- A total of 43 per cent of residential demand can be attributed to residential heating. The energy intensity and 
heating technology breakdown is shown in Table 18.

Table 16. Cooking distribution in the urban and rural households23

Stove type Energy intensity (GJ/household) Urban Rural

LPG stove 15.44 4.8% 3.3%

City gas stove 15.44 44.6% 2.5%

Electric stove 11.52 39.8% 51.5%

Solid fuel stove (assuming 
biomass as primary fuel)* 64.80 10.8% 42.7%

- The residential appliance ownership data, and energy use intensity in the baseline year were provided by the 
local consultant. The appliance ownership is projected to grow a rate similar to the growth in GDP per capita. The 
average electrical demand per owning household for the different appliances are assumed constant throughout 
the analysis period, unless further energy efficiency measures are implemented (i.e., as discussed in the High 
EE and Conditional NDC scenario).

(iv) Residential:

- The residential sector is further divided into urban and rural households. Both types of households have 
achieved a 100 per cent electricity access rate, while the overall clean cooking rate was 68.1 per cent in 2018. 
The breakdown is shown in Table 16.

23 Cooking distribution is estimated based on the cooking distribution data provided for urban and rural sectors in (National Statistical Committee, 2020) for 2019. The clean cooking 
access rate is indicated as 76.6 per cent (with uncertainty range between 60.5 per cent to 89.2 per cent) in (World Health Organization, 2021). The energy intensity is based on 
assumptions provided by the local consultant.

24 Heating distribution references the distribution data provided for urban and rural sectors (Mishra and others, 2021). The energy intensity is back-calculated using top-down fuel 
consumption data from national energy statistics. 

25 A total of 83 and 84 per cent of the coal and biomass heating technologies, respectively, are assumed to be traditional stoves in the urban and rural sectors. There is no further 
percentage breakdown separating coal and biomass heating, hence it is assumed the fuel share if 50:50 in the rural sector. 

* This is assumed as unclean fuel/technology

Stove type

Urban Rural

Distribution Energy intensity 
(GJ/household) Distribution Energy intensity 

(GJ/household)

Electric heating 18% 29.12 8.97% 25.81

Central heating 34.7% 39.44 2.24% 34.96

Gas heating 2.3% 29.37 - 26.04

Coal and biomass heating25 45% 36.00
44.4%	(coal)

44.4%	(biomass)
31.91

Table 17. Heating distribution in urban and rural households24
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Table 18. Residential appliance baseline assumptions

Appliance Electricity intensity 
(kWh/HH/year) Ownership – urban Ownership – rural

Incandescent lighting 149.26 100% 100%

Energy efficient lighting 30.89 100% 100%

Air conditioner 1289.83 20% 5%

Refrigeration 380.00 88% 88%

Television 618.72 110% 110%

Washing machine 297.02 77% 77%

Electric hoover 51.94 38% 38%

Personal computers 177.78 13% 13%

Mobile phones 3.65 227% 227%

Others 957.7 100% 100%

(v) Other sectors

- The remaining demand sectors are (a) non-specified use, (b) agriculture and (c) non-energy use. The energy 
consumption in 2018 is detailed in Table 19. The consumption growth is projected to grow at an annual rate of 
4.51 per cent, the same as the national GDP growth rate.

III. Power technologies cost and key assumptions
The cost parameters considered for the power technologies are summarized in Table 20:

Category
Fuel consumption (ktoe)

Coal Natural gas Oil products Electricity Heat Total

Non-specified use 4.9 - 19.0 14.0 0.7 38.6

Agriculture 1.9 - 4.9 1.9 - 25.8

Non-energy use 3.6 4.3 145.3 - - 153.3

Table 19. Consumption by other sectors in 2018
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Table 20. Power technologies key assumptions

Table 21. Technology and cost data for clean cooking technologies

Technologies Efficiency Maximum 
availability

Investment 
cost (US4/kW)

Fixed O&M 
(US$/kW-year)

Variable O&M 
(US$/MWh)

Fuel cost 
(US$)

Coal CHP 39.7% 18% - 3726 3.53 171 per 
tonne

Large Hydro - 54% 172727 34.5 
(2%	of	CAPEX) - -

Mini Hydro - 46% 222228 44.4 
(2%	of	CAPEX) - -

Solar PV - 20% 830 15 - -

Wind - 34% 1500 60 - -

Biogas	CHP 40% 50% 1700 47.6 3 -

Technologies Efficiency29 
(%)

Lifetime30 
(years)

Stove cost31 
(US$)

Variable O&M32 
(US$/year) Fuel cost33 (US$)

ICS 35 4 35 10 0.03	per	kg

LPG stove 56 7 56 10 0.754	per	kg

Biogas	digester 50 20 950 50 -

Electric stove 84 15 40 10 0.0115	per	
kWh

City gas stove 55 20 56 10 0.172	per	m3

26 References from Danish Energy Agency technology database.

27 Based on capacity weighted average total installed cost for large hydropower projects for other Asia 2016-2020 (IRENA, 2021). 

28 Based on capacity weighted average total installed cost for small hydropower projects for other Asia 2016-2020 (IRENA, 2021). 

29	 Sourced	from:	ICS	–	own	estimation,	LPG	stove	and	biogas	digester	efficiency	ranges	–	(World	Bank,	2014),	electric	cookstove	(induction	stove)	–	(IEA,	2012).

30 Sourced from: ICS – own estimation, LPG stove – (Clean Cooking Alliance, 2021),  biogas digester – (Wang and Zhang, 2012), electric stove – (IEA, 2012).

31 Sourced from: ICS – own estimation, LPG stove and biogas digester – (IRENA, 2017), electric cookstove cost range - (The Kyrgyz Republic, 2021).

32 Variable O&M is based on own assumptions, with the exception of biogas digester (IRENA, 2017).

33 Wood cost is assumed opportunity cost related to wood collecting activities, LPG price is based on price quoted for 4 Oct 2021 (https://www.globalpetrolprices.com/Kyrgyzstan/
lpg_prices/),	electricity	price	 is	based	on	the	average	residential	 tariff	 for	2017	(https://asiapacificenergy.org/#main/lang/en/graph/3/type/0/sort/0/time/[min,max]/indicator/
[3685:3691]/geo/[KGZ]/legend/1/inspect/0),	Natural	gas	price	references	global	price	on	22	September	2021

IV. Economic analysis data for clean cooking technologies
The NEXSTEP economic model utilizes the technological and cost parameters to estimate the. annualised cost of 
clean cooking technologies (Table 21). The calculation assumes an annual cooking thermal energy requirement of 
3,840 MJ per household (Putti and others, 2015). In addition, a discount rate of 5.37 per cent is assumed.
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CPS scenario SDG scenario
High Energy 

Efficiency and 
Sustainable Transport

Coal phase-out

Universal	access	to	
electricity	in	2030 100% 100% 100% 100%

Universal	access	
to clean cooking in 
2030

78% 100%,	via	electric	
cooking stoves

100%,	via	electric	
cooking stoves

100%,	via	electric	
cooking stoves

Energy efficiency in 
2030 5.93	MJ/US$ 5.06	MJ/US$ 3.97	MJ/US$ 4.21	MJ/US$

Renewable energy 
share in TFEC in 
2030

22.6% 30.8% 39.4% 41.5%

GHG emissions in 
2030 15 MTCO2-e 13.6 MTCO2-e 9.4 MTCO2-e 9.1 MTCO2-e

Powe sector 
optimization

360	MW	large	
hydro power 

addition

LEAP’s	
Least Cost 

Optimisation 

LEAP’s	Least	Cost	
Optimisation

LEAP’s	Least	Cost	
Optimisation

Renewable energy 
share in power 
generation	in	2030

92.2% 94.2% 94.2% 100%

Net	benefits	from	
the power sector US$	1.06	billion US$	3.96	billion US$	3.96	billion US$	4.86	billion

Total investment for 
the power sector US$	0.6	billion US$	6.05	billion US$	6.05	billion US$	8.6	billion

V. Summary results for the scenarios
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