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The Organization for Security and Co-operation in Europe – OSCE Secretariat is proud to 
present the study “Advancing a Just Energy Transition in Central Asia: Women’s Key Role in 
the Energy Sector”. This study analyzes – through a gender lens – the socio-economic ben-
efits of the energy transition in Central Asia and provides considerations for the strategic 
development of an appropriately skilled labour force. 

The study was commissioned in the context of the OSCE project “Promoting women’s 
economic empowerment in the energy sector in Central Asia for energy security and 
sustainability”. It is based on findings from a range of sources, collected through an of-
ficial Survey on the Participation of Women in the Sustainable Energy Sector in Central 
Asia, developed jointly by the OSCE, Global Women’s Network for the Energy Transition 
– GWNET, and International Renewable Energy Agency – IRENA, as well as through desk 
research, interviews with regional government and non-governemnt experts, work-
shops, and IRENA’s employment-factor methodology.
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A recent report finds that just 22 per cent of the 
global workforce in the oil and gas sector, and 
32 per cent in the renewable energy sector, are 
women.1 The International Renewable Energy 
Agency (IRENA) and the International Energy 
Agency (IEA) identify the potential for major job 
creation as countries transition to low-carbon 
systems to meet their commitments under the 
Paris Agreement. By bringing more women into 
the workforce, countries can simultaneously 
work towards gender equality, take necessary 
climate action, and advance progress towards 
all 17 Sustainable Development Goals, while 
honouring the 2030 Agenda principle to leave 
no one behind.

© Maxim Petrichuk
Bartogai dam on a mountain river Chilik, Kazakhstan.

The urgent need to combat climate change and to strengthen energy security has 

prompted all five Central Asian countries – Kazakhstan, Kyrgyzstan, Tajikistan, Turk-

menistan, and Uzbekistan – to prioritize the transition from fossil fuels to renewable 

energy. All five countries have abundant renewable energy potential, ranging from 

wind and solar to hydro and geothermal, and urgently need to develop the renewable  

energy workforce necessary for the transition and beyond. 

INTRODUCTION

The Central Asian countries can address renew-
able energy skills shortages and begin closing 
gender gaps by integrating more women into the 
sector. And by including women in the design, 
development, operation, and management of 
new energy systems, they can close these gaps 
further and ensure that these systems incorpo-
rate wider perspectives and serve the needs of 
the entire population. These benefits are surely 
sufficient to justify encouraging more women to 
join the renewable energy workforce, but there 
are others, too – a wide range of sources find that 
increasing women’s participation and leadership 
in the labour force generates benefits ranging 
from higher profits for companies to society-wide 
impacts such as higher GDP and increased 
household spending on education and health. 
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The participating States of the OSCE – including the 
five countries of Central Asia – have acknowledged 
that women’s economic participation contrib-
utes significantly to economic recovery following 
crises, sustainable growth, and the creation of 
cohesive societies, and is essential to the security 
and stability of the OSCE region.2 The participating 
States have also agreed on the importance of main-
streaming a gender perspective into the develop-
ment and implementation of projects and policies 
related to energy sustainability, and of ensuring 
that men and women have equal opportunities to 
access resources and benefits, and to participate 
in decision-making at all levels.3 In addition, the 
Energy Ministers of the countries in the Central Asia 
Regional Economic Cooperation Program (CAREC) 
have recognized the need for, and benefits of, a 
diverse, inclusive and balanced talent pool in the 
energy sector, and have committed to achieving 
gender equality by 2030.4

Despite these commitments and the growing aware-
ness of women’s centrality in advancing the energy 
transition, however, significant barriers and chal-
lenges to gender equality in the energy sector remain. 

This study analyzes - through a gender lens - the 
socio-economic benefits of the energy transi-
tion in Central Asia and provides considerations 
for the strategic development of an appropri-
ately skilled labour force. It presents projections 
of renewable energy job creation potential in 
the five countries of Central Asia and assesses 
the expected benefits resulting from women’s 
greater participation in the energy sector. 
Finally, it investigates the current employment of 
women in energy, identifies barriers to gender 
equality in the sector, and provides recommen-
dations for addressing these barriers.

Source: OSCE, 2022

Figure 1.
Renewable energy potential in Central Asia
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Key findings

Though their economies and 
energy systems remain heavily 
dependent on fossil fuels, the 
countries of Central Asia have 

great potential for the develop-
ment of renewable energy. 

Kyrgyzstan and Tajikistan already operate sig-
nificant hydropower installations and have the 
potential to develop further hydro capacity, while 
Kazakhstan and Uzbekistan have high potential 
for solar and wind energy generation. In recent 
years, the governments of these countries have 
set targets for emission reductions and renewa-
ble energy capacity as part of their commitments 
under the Paris Agreement. They have also begun 
the development of plans, laws and other instru-
ments to accelerate their energy transitions.

All Central Asian countries can pursue multiple 
objectives through accelerated energy transi-
tions, beyond the reduction of greenhouse gas 
emissions. Systems based on renewable energy 
are faster to deploy than traditional energy sys-
tems, are more resilient to climate change and 
other shocks, and more affordable over the long 
term, particularly in remote areas. The countries 
also have an opportunity to carve out a space 
in a rapidly changing global environment char-
acterized by major technological competitions. 
And the energy transition opens up avenues for 
societal transformation with the potential for 
greater social justice and gender equality, includ-
ing through the creation of tens of thousands of 
new, high-quality jobs, as the modelling exercise 
undertaken for this study demonstrates.

An energy sector based on 
renewables requires a greater 
variety of skills than the tradi-
tional energy sector. 

To meet the Central Asian countries’ renewable 
energy targets, significant numbers of skilled 
personnel will be needed within the next three 
to five years, and the countries therefore need 
to encourage young women and men to start 
building those skills now.

Women have traditionally 
been, and still are underrepre-
sented in the energy industry, 
accounting for an estimated 

20 per cent of the energy work-
force in Central Asia. To prevent skills shortages, 
ensure that the renewed energy systems meet 
the needs of both women and men, and guar-
antee that the energy transition benefits from 
the widest possible talent pool, stakeholders 
must increase their efforts to bring more wom-
en into the energy sector.

In a survey conducted for this 
study, respondents were asked 
to score the most significant 
barriers to women’s entry into, 

and advancement in, the Central 
Asian energy sector. The findings were similar 
to those of surveys undertaken in other regions 
of the world, demonstrating that women in 
energy in Central Asia face similar hurdles to 
women elsewhere. Many of the barriers stem 
from culturally entrenched biases about women 
pursuing careers in technical, male-dominated 
sectors, and from traditional norms that require 
women to spend much more time than men on 
unpaid care and household work. 

The barriers to gender equality are sig-
nificant, but so are the opportunities.

The model analysis ran 
for this study shows 
that if renewable en-

ergy capacity additions 
continue at the current pace, 17,345 
jobs are likely to be created by 2050. 
But meeting the current renewable 
energy commitments under the Paris 
Agreement will result in the creation 
of more than 51,090 jobs by 2050. 

Finally, an increase in country ambition 
to achieve 75 per cent renewable gen-
eration capacity by 2050 will result in 
the creation of more than 91,000 jobs.
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Summary of recommendations

This report closes with recommendations intended to help Central Asian governments, 
companies, academic institutions, civil society, and other relevant stakeholders en-
sure that the transition to renewable energy harnesses the full potential of women’s 
participation and leadership and leaves no one behind.

Specifically, the report proposes:

Initiating an inclusive and participatory 
energy transition, leveraging the comparative 
advantages of Central Asian countries;

Establishing workplace environments 
that are responsive to women’s needs 
and priorities; and

Providing better support for women 
in acquiring the necessary skills to effectively 
participate in the energy transition;

Enhancing the collection of 
gender-disaggregated data in the 

energy sector;

Strengthening regional co-operation 
in energy transitions.

For detailed recommendations, please go to page 48.



10 

Throughout Central Asia, energy systems dating from the Soviet era and designed 

to serve the Soviet strategy of centralized distribution of resources are no longer 

adequate. Many transmission and distribution lines are in need of replacement, 

while hydropower and thermal power plants that have come to the end of 

their lifespans require renovation.5 Modernization is underway, and while this 

transformation poses financial and organizational challenges for the countries in 

the region, it also offers opportunities for efficiency improvements and innovation. 

It allows the countries to pursue improved services for their populations, and to 

create a new and more diverse energy workforce while making progress towards 

climate change mitigation commitments set out in their national development 

strategies.

01

THE ENERGY 
SECTOR IN 
THE REGION

© William Daniels
A Soviet-era power plant in Bishkek.
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THE ENERGY SECTOR IN THE REGION CHAPTER 1

Natural gas has the largest share in the energy 
supply mix in Central Asia at 53 per cent, followed 
by coal at 25 per cent, and oil at 19 per cent. 
Hydropower contributes 2.7 per cent, and wind, 
solar and other renewables comprise approxi-
mately 0.3 per cent, making up a total of about 
3 per cent renewable energy. The total energy 
supply varies significantly by country (Figure 2).

Central Asia’s energy sector is increasingly 
affected by extreme weather events, melting gla-
ciers, and rising temperatures, and in response 
to climate change and to projected growth in 

energy demand, Central Asian policymakers 
have embraced decarbonization and renewable 
energy as top priorities. As Central Asian gov-
ernments pursue enhanced energy security and 
sustainability for the future, their untapped mod-
ern energy resource potential is a great asset.

Though Central Asia has significant oil, gas 
and coal reserves, it also has great potential to 
develop solar, wind, and hydropower. Figure 3 
displays the distribution of hydrocarbon 
reserves and the potential renewable sources 
by country. 

Note: Percentages may not add up to 100% due to rounding.
Source: IEA Country Energy Policy Reviews 20226, IRENA

Figure 2.
Energy mix by source and country, 2020
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Source: OSCE, 2022

Figure 3.  
Hydrocarbon reserves and potential renewable energy sources in Central Asia
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In 2020, hydropower contributed 22 per cent 
of the region’s electricity generation, and wind, 
solar and other renewables added anoth-
er 0.67 per cent (Figure 4). In Kyrgyzstan and 
Tajikistan, hydropower accounts for more than 
90 per cent of the generation capacity.8

Renewables other than hydropower are gain-
ing importance in Kazakhstan, but remain 
mostly absent in other countries. Solar, wind 
and small hydro account for more than 10 per 
cent of total generation capacity in Kazakhstan, 
with 2,388 MW of installed renewable energy 
capacity as of 2022 (Table 1).9

Note: Percentages may not add up to 100% due to rounding.
Source: IEA Country Energy Policy Reviews 20226, IRENA7 

Figure 4. 
Electricity generation by source and country, 2020
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Table 1.  
Renewable energy capacity in Central Asia, 2022 (in MW)

Note: Absence of data for Solar PV, Wind, Biogas technologies for some countries either reflects data gaps or the installed capacities are insignificant.
Source: IRENA and Laldjebaev et al., 202110

With the exception of Turkmenistan, the coun-
tries in Central Asia have adopted quantified 
renewable energy generation targets. All have 
submitted Nationally Determined Contribu-
tions (NDCs) setting mitigation targets under 
the Paris Agreement on Climate Change. Kyr-
gyzstan, Tajikistan and Uzbekistan submitted 
updated NDCs in 2021; Turkmenistan submit-
ted an updated NDC in early 2023.

Uzbekistan’s renewable energy targets are the 
most ambitious in the region. Initially in 2020, 
Uzbekistan set the target of 8 GW wind and so-
lar capacity or 25 per cent renewables in elec-
tricity generation by 2030.11 The recent success 
with commissioning utility-scale solar pow-
er plants, enabled through the updated legal 
framework conducive to foreign investments 
and long-term power purchase agreements 
encouraged the Government of Uzbekistan to 
revise the target up to 25 GW, or 40 per cent 
renewables in the energy mix by 2030.12

Kazakhstan has also made significant progress 
in attracting private investments in the renewa-
ble energy sector, particularly wind energy. The 

country’s pioneering auction system, introduced 
in 2018, has enabled it to accelerate the deploy-
ment of renewables through a competitive bid-
ding process. The next challenge to overcome 
is the development of financing mechanisms to 
provide small-scale, distributed renewable en-
ergy generation in remote areas.

Hydropower is a cost-effective source of ener-
gy in Kyrgyzstan and Tajikistan, with production 
costs significantly lower than the regional and 
global average cost of electricity. During non-
peak times (usually in the summer), Kyrgyzstan 
exports energy mainly to Kazakhstan and Uz-
bekistan, while Tajikistan exports electricity to 
Afghanistan and Uzbekistan. Neither country 
has been able to fully capitalize on this com-
petitive advantage, however, due to seasonal 
shortages leading to an inability to meet do-
mestic demand in peak periods. Expanding 
hydropower, solar PV and wind energy gener-
ation in Kyrgyzstan and Tajikistan, while cutting 
down on domestic consumption through en-
ergy conservation, could free up electricity for 
export, thus creating economic value for the 
countries.13 

Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan

2,807 2,780

1,108

1,146

2,048

253

8

5,274

2

6,000

5,000

4,000

3,000

2,000

1,000

0

Hydropower Solar PVWind Biogas

0

Note: Absence of data does not mean zero capacity but highlights data gaps.
Source: IRENA and Laldjebaev et al., 2021 
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Kazakhstan

Turkmenistan
Uzbekistan

Tajikistan

Kyrgyzstan

RE:
2030: 15% of elec. gen.
2030: 9GW of capacity

NDC (w.r.t 1990):
15-25%    CO2 2030 

RE:
2030: 40% of final 
consumption
2030: 25GW of capacity

NDC (w.r.t 2010):
2030: 35%    CO2/GDP 

RE:
(excl. large hydro):
n.d.: 10% of elec. gen.

NDC (over baseline):
2030: 16%    CO2 (uncond.)
2030: 44%    CO2 (cond.)

RE:
(excl. large hydro):
2030: 10% of elec. gen.

NDC (w.r.t 1990):
2030: 30-44%    CO2 (uncond.)
2030: 40-50%    CO2 (cond.)

RE:
no quantified target

NDC (w.r.t 2010):
20% reduction in CO2   

Notes: 
elec. = electricity
gen. = generation 
cap. = capacity 

cond. = conditional
uncond. = unconditional
w.r.t. = with reference to

Sources: Multiple sources for targets. Climate Promise and Climate Action Tracker for NDCs.

Another opportunity the countries can capital-
ize on, using their significant renewable energy 
potential, is the production of green hydrogen, 
which can be used domestically to decarbonize 
industry and transport, and can be exported. 
The European Union has signed an agreement 
with Kazakhstan’s government to develop sup-
plies of green hydrogen and raw materials that 
are critical in the manufacture of wind turbines 
and batteries for electric cars. Kazakhstan has 
also signed a US $50 billion agreement with 
a European renewables group, Svevind, to 
build one of the world’s largest green hydro-
gen plants in the Mangystau Region, and an 
agreement with Fortescue Future Industries, 

Figure 5. 
Renewable energy and emission reduction targets

an  Australian renewable energy company, to 
explore renewable energy and hydrogen pro-
duction opportunities in Mangystau and other 
regions of Kazakhstan.14

The Saudi-Arabian company ACWA Power has 
signed agreements with the Uzbek Ministry 
of Energy and Uzkimyosanoat, a state-owned 
chemical company, to develop a green hydro-
gen facility and a green ammonia pilot pro-
ject. The first green hydrogen project will be 
an integrated facility connected to an existing 
ammonia plant in Chirchiq. The project is ex-
pected to generate 3,000 tonnes of green hy-
drogen a year.15
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To tap into their vast renewable energy potential and ensure a just and inclusive 

transition as per their commitment to the Paris Agreement and the Sustainable 

Development Goals, Central Asian countries will need to address existing skills and 

gender employment gaps in the energy sector. 

02

WOMEN 
IN THE 
ENERGY 
SECTOR 
WORKFORCE

© Monthira Yodtiwong

“We almost never see any women 
employed in the field in the broader 
energy sector.”

Energy professional in the region.
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Worldwide, the share of women in the renewa-
ble energy workforce – at 32 per cent – is well 
above that in the oil and gas sector, where it 
has remained at 22 per cent since 2017,16 but 
participation varies by technology. The esti-
mated share of women is around 21 per cent 
in wind energy, and 40 per cent in the solar PV 
sector.

The higher share of women in the renewa-
ble energy sector compared to the traditional 
energy sector is attributable to several fac-
tors. Evidence suggests that women are more 
attracted to renewable energy than to the 
conventional energy industry, in part because 
the renewable energy sector offers jobs with 
a clear social and environmental purpose.17 
Renewable energy is also a young sector dom-
inated by relatively new companies that lack 
the traditional, male-centred working cultures 
of many traditional energy companies. And the 
broad range of skillsets required in the renew-
able energy sector means that women from 

different educational backgrounds can enter 
and thrive in the sector.

Further up the career ladder in the renew-
able energy workforce, the share of women 
decreases. They occupy close to 14 per cent 
of managerial positions, and 12 per cent of 
board positions. In the traditional energy sec-
tor, women hold 27 per cent of the entry-level 
jobs that require a college degree and 25 per 
cent of mid-career jobs, but their representa-
tion drops to 17 per cent in senior and execu-
tive positions. Only one in a hundred CEOs in 
this sector is a woman.18

Figure 6 compares the current overall labour 
force participation rates of women and men in 
the five Central Asian countries with the Euro-
pean Union. The lower participation rates for 
women point to a reservoir of female labour 
that could be unlocked to accelerate the neces-
sary modernization, restructuring, and green-
ing of the region’s energy systems.

Figure 6. 
Labour force participation (% of population ages 15-64)

Source: ILO/World Bank Data, 2019
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In their Nationally Determined Contributions 
(NDCs) under the Paris Agreement, countries 
have set mitigation and adaptation targets.

The fact that fewer women than men tend to 
graduate with degrees in science, technology, 
engineering, and mathematics (STEM) means 
that the pool of qualified women available to 
fill positions is small. Figure 7 presents the 
shares of female graduates in STEM and in the 

In Central Asia, however, these references still 
primarily focus on differential vulnerabilities and 
the need to include women in local planning 
processes related to adaptation (Table 2). With 
the exception of a brief mention of the need for 
women’s economic empowerment in Tajikistan’s 
NDC, the region’s NDCs ignore the need to har-
ness women’s talents and expertise to accelerate 
the energy transition and climate action more 
broadly, and imply that gender equality is benefi-
cial for women rather than for society as a whole.

fields of engineering, manufacturing, and con-
struction in three Central Asian countries, two 
EU countries and the United States. It shows 
that the differences between the countries 
are relatively small, and that this issue is not 
unique to Central Asia.

Table 2.  
References to gender in Central Asian NDCs

Source: Nationally Determined Contributions

References to gender

2023

2021

2021

2022

2021

Kazakhstan

Kyrgyzstan

Tajikistan 

Turkmenistan

Uzbekistan

Gender is considered only in the sections on climate change adaptation, in the 
context of women’s differential vulnerabilities, and the need to ensure gender 
equality in adaptation planning and project portfolios.

A chapter on gender issues discusses women’s differential vulnerabilities and 
underrepresentation in decision-making.

The NDC discusses women’s differential vulnerabilities and refers to the need 
for women’s economic empowerment and access to new skills.

The NDC describes legislation related to gender equality and discusses the 
need for inclusion of women’s perspectives in climate adaptation planning at 
the local level. 

Increased participation of women is mentioned only in the context of climate 
adaptation at the household level.

NDCs are a powerful tool for advancing 
gender equality, and many countries 
refer to gender issues and the need for 
gender equality in their NDCs.
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A 2020 study by Kazenergy and the European 
Bank for Reconstruction and Development 
(EBRD) found that the Kazakh energy sec-
tor, which contributes nearly 25 per cent of 
the country’s gross domestic product (GDP), 
employs on average 24 per cent women in its 
workforce. The share of women employees 
was actually higher – at 24–26 per cent – in 
traditional energy than in renewable energy 
companies – at 17 per cent.19 Across the sec-
tor, more women work at lower levels and in 
administrative positions than at management 
levels or in technical positions, and they hold 
just 20 per cent of managerial positions and 12 
per cent of jobs in senior management.20 This 
imbalance occurs despite the fact that 64 per 
cent of women compared to 48 per cent of men 
in the energy sector has a university degree.21

Globally, women hold 28 per cent of STEM- 

Figure 7.  
Share of women graduates in energy-related fields
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related positions in renewable energy, com-
pared to 45 per cent in administrative 
positions.22 Samruk Energy, a key energy sec-
tor developer in Kazakhstan, reported that the 
share of women among its field workforce was 
21 per cent, which was lower than their 26 per 
cent share in overall workforce.23

In Uzbekistan, a study by the Asian Development 
Bank (ADB) used employment in the state-
owned energy company Uzbekenergo as a 
proxy for employment in the energy sector 
overall. Just 17 per cent of Uzbekenergo’s 
workforce was made up of women in the 
2014–2017 period, and no women were in top 
management. Much like elsewhere, women 
were more likely to be found in administrative 
and lower-level positions.24
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Figure 8.  
Estimated share of women in the energy sectors of Central Asian countries

Source: Findings from the OSCE Regional workshop on «Fostering Women’s Participation in the Energy Sector in Central Asia». 
Astana, 7-8 December 2022

OSCE-GWNET-IRENA Survey on women’s participation in the Sustainable Energy 
Sector in Central Asia
In an attempt to bridge remaining data gaps, the OSCE, the Global Women’s Network for the 
Energy Transition (GWNET) and IRENA conducted a survey on the participation of women in the 
renewable energy sector in Central Asia. 

The data contributed by 22 renewable energy companies and organizations suggest that 
women account for approximately 20 per cent of the workforce in the renewable energy sec-
tor in the region. The Kazakhstan Ministry of Energy reports that in 2022, its 130 renewable 
energy facilities, with a total capacity of 2,388 MW, generated 1,615 jobs, of which 16 per cent 
were held by women.25 Company-level data reveal a similar story. Uzbekhydroenergo, which 
operates 51 renewable energy projects in Uzbekistan, has a total workforce of 4,423 people of 
whom 14 per cent are women, and Uzbekenergo employs 17 per cent women.26

The survey finds that in Kyrgyzstan, Tajikistan and Uzbekistan, as in most of the world, the 
share of women in renewable energy is higher than that in the energy sector overall while in 
Turkmenistan it is equal and in Kazakhstan it is lower.

Labour markets in Central Asia are highly segregated; women tend to form the majority of the 
workforce in sectors that offer low-paid, insecure employment, such as education, social ser-
vices and hospitality. Meanwhile, sectors that offer more security and higher salaries, including 
the energy sector, predominantly employ men.27 This segregation is partly the result of legisla-
tion stemming from the Soviet era that banned women from being employed in long lists of pro-
fessions considered unsuitable or potentially harmful to their reproductive health. Uzbekistan 
repealed its list of banned professions in 2019 and Kazakhstan did the same in 2021, but in 
Kyrgyzstan, Tajikistan, and Turkmenistan, the lists are still in force.28 Kyrgyzstan’s list includes 
professions such as bus and truck driver, commercial diver, bulldozer operator, and bricklayer.29 
Kyrgyzstan and Tajikistan, however, have been taking steps to revisit the legislation.30
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Benefits of wider female 
participation in the workforce 
There is ample evidence from a wide range of 
global sources that increasing the participation 
of women in the labour force generates many 
benefits, ranging from higher profits for com-
panies to society-wide impacts such as higher 
GDP and increased household spending on 
education and health. The International Labour 
Organization (ILO), for example, estimates that 
if women’s participation in the labour force in 
Central Asia was at the same level as men’s, that 
could boost the region’s GDP by 23 per cent.32

Gender discrimination in hiring practices is common. A study conducted in Uzbekistan found 
that an applicant’s gender is key in determining the odds that an application receives a response: 
“for a woman to get a call back for a job as a driver she would have to submit 180 per cent more 
applications than a man with identical qualifications. For a man to get an interview as an account-
ant, he would have to send 79 per cent more applications than a woman candidate, and for an 
office manager job as many as 685 per cent more applications.”31 This occupational segregation 
is one of the core drivers of Uzbekistan’s gender wage gap, where pay among working women is 
about 39 per cent less than men’s pay on average, according to government statistics. The study 
argues that this is due at least in part to prejudice and discriminatory norms. Even if there were 
no other forms of gender discrimination in the labour market, these biases alone are enough to 
strongly segment the labour market into “men’s jobs” and “women’s jobs” in Uzbekistan.

The ripple effect: How women’s incomes benefit communities 
Economically empowering women can have significant ripple effects, as women tend to invest 
a larger share of their income than men in their families and communities. On average, women 
spend 90 cents out of every dollar earned on education, health care, and housing, compared to 
men who spend 60 cents on these categories. Women entrepreneurs are more likely to spend 
their earnings on children’s education and health, compared to male entrepreneurs.34

As women entrepreneurs grow their businesses, they often take on leadership roles in their 
communities and become role models for other women. By demonstrating that women can run 
successful businesses and advocate for their interests, they help transform cultural and social 
norms. Women leaders can also amplify the voices of women in political roles and bring about 
positive change in their communities.35

Kyzzhibek Ryszhanova is the founder and CEO of Smart ReEnergy LLP. As an entrepreneur, she 
has been working with international companies to develop renewable energy projects in the 
region. She believes that being a woman gives her a unique perspective that allows her compa-
ny to navigate difficult situations through a mix of diplomacy and tenaciousness. She was part 
of the OSCE-GWNET mentoring programme “Empowering Central Asian Women in Renewable  
Energy”, and with the help and guidance of her mentor, she secured funding for the region’s first 
hybrid solar PV and hydropower project. As a role model in the community, she gives lectures 
to girls in schools to inspire them to pursue STEM careers and join the renewable energy sector.

With its World Development Report 2012 on 
Gender Equality and Development, the World 
Bank underscored the message that gender 
equality is a core development objective in its 
own right, while pursuing it is also smart eco-
nomic policy, as it enhances productivity and 
improves other development outcomes, includ-
ing prospects for the next generation and for 
the quality of societal policies and institutions. 
The report highlights the need for corrective 
policies that focus on persisting gender gaps.33
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In its latest Gender Gap Report, the World 
Economic Forum warns that while some parts 
of the world have seen partial recoveries fol-
lowing the regression in gender equality that 
resulted from the COVID-19 pandemic, deteri-
oration continues in other areas due to other 
crises, such as more frequent climate change- 
related disasters and rising energy and food 
costs. Women’s economic empowerment has 
further regressed globally. In the Central Asian 
countries included in the sample (Kazakhstan, 
Kyrgyzstan and Tajikistan), gender equality has 
either stagnated or is improving slowly.36

In a 2015 study, McKinsey estimated that real-
izing gender equality worldwide could add 
US $12 trillion to global growth.37 In 2020, 
McKinsey also demonstrated that gender-di-
verse companies outperformed non-diverse 
companies significantly. This study examined a 
data set of more than 1,000 large companies in 
15 countries and found that companies in the 
top quartile for gender diversity were 25 per 
cent more likely to have above-average profit-
ability than companies in the bottom quartile. 
Companies in the top quartile of ethnic and 
cultural diversity were 36 per cent more likely 
to outperform the bottom quartile on profit-
ability. The research also found that, “compa-
nies in the bottom quartile for both gender and 
ethnic diversity were 27 per cent more likely to 
underperform in comparison to the industry 
average than all other firms.”38

Studies have also found that gender-diverse 
teams are more effective at problem solving, 
provide a company with access to a broader 
knowledge base and wider networks, can more 
effectively serve a diverse customer base, and 
tend to have higher staff retention rates.39 

Companies that make accommodations for 
women to maintain a good work-life balance 
also have more satisfied male staff; after all, 
many modern men want to spend as much 

time with their families as women do. Anecdotal 
evidence suggests that the inclusion of women 
in previously male-dominated workplaces can 
lead to healthier, friendlier workplace cultures.

Figure 9 shows the range of benefits that can 
result from investments in women’s renewable 
energy businesses – improvements in energy 
access and in the wellbeing and economic 
growth of communities, among many others.

Central Asian countries have opportunities to 
benefit from diversifying their energy work-
forces, in particular by mobilizing the talent 
and life experiences of women. This mobili-
zation will prove particularly beneficial as the 
region embarks on the transformation of its 
energy systems with the two-fold objective of 
mitigating global warming through rapid and 
deep decarbonization, while ensuring security, 
accessibility and affordability of sustainable 
energy services for the entire population. 

Energy transitions in Central Asia will lead to the 
creation of large numbers of high-quality jobs, 
not just in urban centres but also in rural areas, 
and will afford the countries the opportunity to 
ensure that women and men benefit equally. 

Empowering women to participate fully in the 
energy transition will also help make progress 
towards the Sustainable Development Goals, 
particularly on gender equality and decent work 
and economic growth. 

Including women in the design, devel-
opment, operation, and management 
of new energy systems will ensure 
that these systems benefit from a wid-
er variety of perspectives and serve 
the needs of the entire population.
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Figure 9.  
Benefits of women’s participation and leadership in the energy sector
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The barriers to gender equality in the energy sectors of the countries of Central 

Asia range from laws banning women from certain professions to workplace 

environments that women experience as unwelcoming. 

03

BARRIERS 
TO GENDER 
EQUALITY

Based on the OSCE 
Survey on the 
Participation of 
Women in the 
Sustainable 
Energy Sector in 
Central Asia, 2022

“The cultural expectation in Central Asia is 
for women to get married, start families 
and take care of the children at home”

Energy professional in the region

© Daniel Balakov
A wind energy engineer working in wind farm.
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A review of the literature reveals significant 
obstacles that prevent gender equality in Cen-
tral Asian labour markets. The World Bank 
reports that in Tajikistan, 49 per cent of young 
women between the ages of 15 and 24 com-
pared to 7 per cent of young men are not in 
education, employment, or training. In addition 
to these lower labour force participation rates, 
women’s average wages are lower – 60 per 
cent of men’s average wage irrespective of job 
type – and so women account for only a quar-
ter of gross national income.41

The survey conducted for this report received 
22 responses on behalf of organizations and 
81 from individuals. Complementing the results 
of this small sample are the findings of similar 
studies in other regions, and interviews with 
men and women working in renewable energy 
in Central Asia. 

A majority of respondents to the survey stated 
that they thought that women faced gender- 
related barriers while working in the renewa-
ble energy sector or seeking such work. This 
result aligns with a global renewable energy 
industry survey that finds that 64 per cent of 

all  respondents, and 75 per cent of all women 
respondents, believed that women face 
gender- related barriers.42

Barriers to entry
The survey asked participants to rank the rele-
vance of ten possible barriers to women’s entry 
into the renewable energy sector, whether at 
the graduate level or at a more advanced stage 
of their careers. These barriers were identi-
fied in global studies on gender equality in the 
renewable energy sector. Table 2 shows the 
composite rankings of the survey responses.

These barriers are all related in their causes 
and effects, and in many cases may be mutu-
ally reinforcing. The barrier of prevalent hiring 
practices is closely linked to other key barriers 
such as cultural and social norms and preju-
dices about women’s capabilities. The ranking 
of barriers is closely aligned with the results 
of past IRENA surveys, which also highlighted 
social and cultural norms, gender roles, lack 
of gender targets, and hiring practices as key 
impediments to entry into the workforce.43

Table 2.
Barriers to entry into the renewable energy sector
(ranked most significant to least significant) 

Prevalent hiring practices (preference for male candidates)

Cultural and social norms (gender stereotypes)

Lack of gender diversity targets (hiring quotas, overall workforce target)

Lack of awareness of opportunities (among women)

Limited ability to move or travel for work (family support, social responsibilities)

Prejudices about women’s capabilities (technical capabilities, physical strength requirement)

Inadequate workplace policies for work-life balance

Self-perception (lack of confidence)

Lack of the right STEM background

Lack of the right non-STEM background
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Prevalent hiring practices and 
lack of awareness 
Respondents to the survey identified preva-
lent hiring practices, or a preference for male 
candidates, as the most significant barrier to 
women’s employment in the energy sector. 
In recruitment processes, all-male hiring pan-
els tend to favour male candidates. Even if 
women are invited to interview, they still may 
be at a disadvantage. If a shortlist of candidates 
includes only one woman, she is regarded as a 
“wild card” rather than a serious candidate and 
almost never receives a job offer.44

Differences in the ways men and women 
approach the job search can reverberate 
through the prevalent hiring practices. Men 
tend to apply for jobs even if they only meet 
60 per cent of the requirements, whereas 
women typically wait until they meet all require-
ments before applying.45 As a result, fewer 
women apply for jobs, especially in tradition-
ally male-dominated sectors, unless companies 
make a special effort to recruit women. Still, 
women who work in such sectors have regularly 
pointed out a discrepancy between corporate 
rhetoric about hiring and retaining women and 
the reality of entrenched preferences for men.46

The lack of easily available information on 
employment in the energy sector places 
women at a disadvantage. Personal networks 
can be essential to entry and success in some 
fields, but women in non-traditional occupa-
tions find it more challenging to access such 
networks in the same way men do.47 In studies 
conducted around the world, women who are 
currently employed in the field report that they 
were not interested in working in renewable 
energy in high school or even at the beginning 
of their college or university degrees.48 The fail-
ures of families, teachers, and society at large 
to encourage girls to take an interest in techni-
cal subjects, or to pursue careers in technical 
sectors such as energy, helps explain this find-
ing. In fact, many Central Asian women inter-
viewed for this report had considered dropping 
out of their studies or quitting the energy field 
because their families considered their career 
choice unsuitable for women.

Apprenticeships and internships are crucial 
gateways into the renewable energy industry, 
and here again gender disparities are com-
mon. In member countries of the Organisation 
for Economic Co-operation and Development 
(OECD), for example, women make up 94 per 
cent of childcare apprentices but only 4 per 
cent of engineering trainees.49 And in the EU, 
female students are significantly less likely than 
male students to have access to paid work-
based learning experiences.50 In most countries, 
securing an internship or an apprenticeship is 
an unregulated process in which informal net-
works play a large role. This often translates into 
a barrier to women’s entry into fields for which 
such apprenticeships are important. One inter-
viewee reported that her university only encour-
aged male students to apply for internships, and 
did not even provide the necessary information 
to female students.

Cultural and social norms
Deeply ingrained cultural and social norms are 
difficult to alter, and prevent women from par-
ticipating fully and equitably in many sectors of 
the economy in two main ways. In most coun-
tries, women still undertake the majority of 
household and unpaid care duties, leaving them 
with less time to pursue careers. And cultural 
norms define which professions are considered 
suitable for men and women.

Most technical professions, including those 
in the energy industry, have traditionally been 
viewed as jobs for men. One widely held belief 
is that certain vocations need more physical 
strength than the majority of women have, or 
are too dangerous for women. The mechaniza-
tion and automation of many processes, how-
ever, have greatly diminished the significance of 
physical strength. 

Other biases are based on misperceptions of 
women’s technical aptitude. Despite having the 
same or better credentials and work experience 
than their male colleagues, women are often 
perceived as being less qualified to assume 
technical positions than men.51 These biases are 
held not just by men but also by some women 
themselves, and can affect their confidence.
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Women in STEM 
The under-representation of women in STEM 
careers is attributable to the same cultural and 
social norms that form a barrier to women’s 
entry into the energy sector. Perceptions about 
what it takes to succeed in a male-dominated 
environment can dissuade women from pur-
suing STEM careers, as can well-founded fears 
that they may be made to feel unwelcome. The 
lack of the right STEM background was ranked 
low by survey respondents, but according to 
the literature and to interviews, this remains a 
key barrier. 

OSCE Project on Empowering Central Asian Women in the Energy Transition   
Responding to the need to address barriers that prevent women from thriving in the energy 
industry, in 2022 the OSCE launched a regional project to empower Central Asian women and 
girls as change agents in the energy transition.

By tapping into the job creation potential of the energy transition, the project equips Central 
Asian women and girls with the skills, tools and support network needed to pursue or advance 
a career in the renewable energy sector. As gender imbalances in the workplace are largely 
an outcome of educational pathways that remain male-dominated, this project takes a strong 
youth focus aimed to encourage more girls to enrol in technical subjects and kick off a career 
in the energy sector. In July 2023, the OSCE launched its first Scholarship Program for Young 
Women in Renewable Energy,52 supporting young women from Central Asia, Afghanistan, and 
Mongolia to undertake a two-year Master’s programme in Strategic Management of Renewable 
Energy and Energy Efficiency at the Kazakh-German University. 

The OSCE also helps Central Asian governments and companies integrate women’s needs and 
gender equality targets into their energy and hiring policies.

“I prefer to hire men in projects involving 
field work. They tend to be technically 
sound and easier to work with. I believe 
that the demand for female perspective is 
already fulfilled through my guidance” 
A female CEO based in Central Asia

The share of female students choosing to pursue 
STEM degrees is small. The share of female stu-
dents in energy-related university programmes 
is 25 per cent in Kazakhstan, 17 per cent in 
Kyrgyzstan, and 15 per cent in Uzbekistan. 
Fewer women in Uzbekistan complete univer-
sity degrees in general – just 38 per cent of 
first-year students in 2019 were female. The 
need for more women to gain technical quali-
fications is clear, but as the renewable energy 
sector requires a range of skills and offers many 
non-technical jobs, greater awareness of career 
options for women and men with non-STEM 
backgrounds is also desirable.
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Barriers to advancement 
Survey respondents ranked cultural and social 
norms as the biggest impediment to women’s 
advancement in the renewable energy work-
place. These are the same norms that prevent 
women from entering the field, and the anal-
ysis of the dynamics at work are the same for 
advancement as they are for entry. The barri-
ers of interest here are, therefore, lack of flex-
ibility, limited mobility, and the glass ceiling. 

Where policies such as parental or family 
care leave and flexible working hours to allow 
for school drop-off and pick-up times are 

non-existent or inadequate, women are often 
forced to leave the workforce altogether to 
take care of children and household duties. 
However, even when the policies and facili-
ties are adequate, women who take maternity 
leave or are unable to work the same hours 
as men often view this as an obstacle to their 
advancement. Interviewees said that employ-
ers view married women as less flexible than 
men or unmarried women. One interviewee 
said that leave entitlements exist only on 
paper; whenever she had taken leave, she was 
called into work anyway.

Technical careers in the renewable energy sec-
tor, particularly field jobs (project planners, 
installers, operators) often require frequent 
travel and/or relocation to remote areas, as 
plants tend to be located away from population 
centres. Wind and hydropower installations in 
particular are often located in remote, inacces-
sible areas with few facilities. For women with 
extensive care burdens and household duties, 

Table 3.
Barriers to advancement in the renewable energy sector
(ranked most significant to least significant) 

Cultural and social norms (gender stereotypes)

Lack of flexibility in the workplace (flexible working hours, job sharing, remote work)

Lack of gender diversity targets (overall workforce target)

Limited mobility (family support expected, social responsibilities)

Glass ceiling

Lack of role models

Lack of mentorship opportunities

Lack of childcare facilities

Lack of required skills and qualifications

Discouraging workplace practices (exclusion, harassment)

Lack of training opportunities

1

2

3

4

5

6

7

8

9

10

11

spending long periods away from home and 
family is difficult. In addition, safety concerns 
arise where women spend time in remote loca-
tions surrounded by men, especially when, due 
to the historical lack of women in such places, 
companies have not invested in separate san-
itary and housing facilities for women. One 
interviewee mentioned that her workplace 
was poorly lit, lacked separate female sanitary 
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Figure 10.
Paid leave for new mothers 

Source: World Policy Analysis Center, 2020

facilities, and that she was forced to use tools 
that were too heavy for the average woman to 
comfortably use, or required larger hands or 
more grip strength than the average woman 
has. Policies requiring the provision of certain 
accommodations exist, but implementation can 
be lacklustre; the same interviewee said that the 
mandated breastfeeding room at her workplace 
was just an area behind a curtain.

As a result of culturally entrenched gender 
biases, many people assume that women would 
prefer not to work in remote areas or under 
challenging or dangerous conditions, but just 
like many men, many women view such work 
as an adventure and a way to see the world. In 
addition, many women now work in unfavour-
able conditions for significantly lower pay than 

“Empowerment activities are crucial to help women 
build confidence and overcome challenges instilled by 
gender stereotyping. This will in turn help women to 
achieve their full potential for success and leadership 
in the energy sector.”  
Ainur Sospanova, CEO of the Qazaq Green RES Association

they would in the renewable energy industry. 
Given the choice, some women could favour 
employment in the renewable energy sector 
merely due to the possibility of greater pay.

There are enduring obstacles to increasing the 
number of women in senior executive roles and 
in board of director positions found all along the 
value chain for renewable energy. The term “glass 
ceiling” refers to the unequal representation of 
men and women in positions of power, when 
invisible barriers prevent women from achieving 
high-level positions despite their qualifications. 
Some studies also point to the effect of the “bro-
ken rung” – the fact that from the very beginning 
of their careers, women are promoted with lower 
frequency than men and cannot climb the ladder 
to higher management levels.53

Kazakhstan
14-26 weeks

Kyrgyzstan
14-26 weeks

Turkmenistan
52 weeks or more

Uzbekistan
52 weeks or more

Tajikistan
52 weeks or more
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Gender pay gap 
The biases women experience in the work-
place are also reflected in their compensa-
tion. Significant gender pay gaps, defined as 

Figure 11.
The gender pay gap in Central Asia 

the differences between the wages of women 
and men, persist (Figure 11). 
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The gender pay gap exists in part because 
women are more likely than men to work in 
sectors that offer relatively low wages (hos-
pitality, social care, education), or to hold 
low-paid positions in high-wage sectors 
(administrative positions in technical indus-
tries). Cultural and social norms are at work 
here, but recent studies have also shown that 
when women gain a foothold in a profession 
that was historically male-dominated, wages 
decrease. A 2022 study found that a 10 per 
cent increase in the share of women in an 
occupation leads to a 13.7 per cent decline 
in average female wages and a 9.4 per cent 
decline in average male wages in that occupa-
tion over ten years.54 

Women are also more likely than men to take 
career breaks to care for children and other 

family members and work fewer hours to 
accommodate their household duties, which 
are on average much more onerous than 
those of men. This higher care burden is 
another reason women tend to advance more 
slowly in their careers than men.

Women are also paid less than men for equiv-
alent work. This is the result of prejudices 
about women’s abilities and biases against 
women who are assertive in salary negotia-
tions. While assertive men are often praised 
for their ambition, assertive women tend to 
be viewed as too aggressive.55

Though the number of survey respondents 
who provided an insight into their current 
career status was too low for the results to 
be statistically significant, the results are 
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Figure 12.
Gender pay gap responses by individuals and organizations

Source: OSCE-GWNET-IRENA Survey on women’s participation in the Sustainable Energy Sector in Central Asia

nonetheless interesting. The survey responses 
of individuals to the question of whether men 
and women in their companies received equal 
wages diverged widely from the responses of 
organizations. Overall, 46 per cent of individ-
ual respondents believed that men were paid 
more than women for equivalent work, while 
34 per cent believed that the pay was equal. 
None of the respondents thought that women 
were paid more (Figure 12). Respondents 

completing the survey on behalf of their organ-
izations, however, overwhelmingly believed 
(80%) that women and men were paid equally.

When asked to explain the gender pay gap, 
respondents most frequently cited cultural 
norms or gender stereotypes, followed by the 
lack of a standard wage scale or business pol-
icies, and by different negotiation abilities of 
women and men.
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Implementation of gender equality policy at Uzbekhydroenergo   
Uzbekhydroenergo, a state-owned energy company that operates 51 stations with a total 
installed capacity of 2,054 MW, has made steps in promoting gender equality. The company 
employs over 4,400 people, including 629 women, representing 14.2 per cent of the total work-
force. This is an increase from the previous year’s number of 586 women. Uzbekhydroenergo 
also has 14 women in leadership positions, up from 10 women in 2021. 

The increase in Uzbekhydroenergo’s number of female employees can be attributed to several 
factors, including the establishment of a Gender Equality Advisory Board and the implementa-
tion of a comprehensive programme to promote gender equality. The company has also focused 
on strengthening the role of women in society and identified a pool of talented women to pre-
pare for leadership positions. Additionally, the company has established practical co- operation 
with higher education institutions and introduced a scholarship for students.56
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In most countries, energy transitions only gained momentum in earnest once the 

price of renewable energy fell below that of fossil fuel-based energy. In certain coun-

tries with abundant, cheap fossil fuel resources, such as Kazakhstan and Turkmen-

istan, this point has not yet been reached, but the price gap is narrowing as the 

cost of technologies such as solar PV and wind continues to fall.57 Instead of waiting 

for renewable energy to become cheaper than fossil fuel-based energy, however,  

the countries of Central Asia have several reasons to consider investing heavily in 

their energy transitions now. 
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The energy systems of Central Asia are unable 
to cope with growing populations and grow-
ing demand, leaving many people, especially 
in rural areas, unserved or underserved and 
resulting in severe supply disruptions particu-
larly in winter. Significant investment will be 
required to modernize and restructure these 
ageing systems, and this investment should 
align with the goals of the Paris Agreement. 
Moreover, in sparsely populated countries such 
as Kazakhstan, the higher cost and infrastruc-
ture requirements of transporting renewable 
energy to remote areas across large distances 
makes off-grid and distributed generation the 
more economically viable option.

Energy systems based on distributed renew-
able generation are more resilient than cen-
tralized systems; they are able to withstand 
extreme weather events and fossil fuel supply 
disruptions.58 Therefore, investment in modern 
energy industries will enhance the resilience of 
Central Asia’s economies to shocks – an impor-
tant consideration given the effects of the 

Figure 13. 
Socio-economic benefits of the energy transition in Central Asia 

Source: ILO/World Bank Data, 2019

COVID-19 pandemic and the latest geopolitical 
developments, and the related supply chain 
disruptions and rising inflation.59

Finally, the transition provides opportunities 
for the countries to meet their NDC commit-
ments under the Paris Agreement, and to play 
their part in reducing greenhouse gas emis-
sions and combating climate change, while 
also reducing pollution and improving air 
quality locally. Figure 13 lists these and other 
socio-economic benefits of the energy transi-
tion in Central Asia.
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The energy transition also opens up 
avenues for societal transformations 
with the potential to achieve great-
er social justice and gender equality 
in line with existing gender equality 
policies and frameworks, including 
through the creation of large num-
bers of new jobs. 
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As the example of Pamir Energy shows, improv-
ing the availability and affordability of modern 
energy services contributes greatly to improving 

Pamir Energy – Contributing to women’s empowerment in Tajikistan60   
In 2002, Pamir Energy was formed as a partnership between the Aga Khan Fund for Economic 
Development, the Government of Tajikistan, and the International Finance Corporation. The 
company aims to restore the electrical infrastructure of the Gorno-Badakhshan Autonomous 
Oblast (Province) in Eastern Tajikistan, expand hydroelectric capacity, and transmit surplus 
energy from Tajikistan to Afghanistan.

When Pamir Energy launched its operations, only 13 per cent of the households in the region 
had access to electricity, but now the company supplies reliable, clean, and affordable elec-
tricity to 96 per cent of the population. Pamir Energy has implemented more than 30 projects 
(mostly hydropower) with more than 50 MW in total capacity, fully rehabilitated the majority of 
the region’s 11 hydropower plants, and installed a 200 kW solar power plant.

Pamir Energy’s projects have had a significant positive impact on the lives of the residents in the 
region, particularly women. The provision of reliable electricity to homes has reduced the res-
piratory problems resulting from smoke inhalation from the burning of traditional biomass and 
coal, and has facilitated the development of advanced medical services in clinics and hospitals. 
Midwives have reported a considerable reduction in infant mortality rates as a result of a reliable 
electricity supply to delivery wards.

Pamir Energy’s projects have reportedly reduced the time women and girls spend on collecting 
firewood and performing household chores by an estimated four hours per day, thus providing 
more opportunities for them to engage in other activities.

The company has created over 600 permanent and 200 temporary jobs in the region, and is 
providing scholarships to women students through one of its ongoing projects.

the living conditions of village residents, espe-
cially women.

Images: Maintenance workers at a hydropower plant (Left) and 200kW solar PV plant (Right)
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A detailed IRENA analysis available only for 
Kazakhstan shows that in addition to job cre-
ation, the renewable energy transition can 
also lead to additional GDP growth (by 0.5%), 
an economy-wide increase in jobs (2.1%), 
and improved welfare – the IRENA Energy 

Transition Welfare Index, which combines eco-
nomic, social, environmental, distributional and 
energy access indicators, measures a  10.6 per 
cent improvement in welfare, in part as a result 
of improved health through reduced indoor 
and outdoor air pollution.

Figure 14. 
Socio-economic benefits of the transition in Kazakhstan

Note: 1.5-S - 1.5 degree Celsius Scenario, PB-A - Policy Basket A, PB-B - Policy Basket B, PES - Planned Energy Scenario
Source: based on unpublished IRENA data
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Air pollution in urban centres in Central Asia   
Many large cities in Central Asia suffer from severe air pollution. The air quality in Bishkek, 
Kyrgyzstan, for instance, was ranked as the second worst in the world in the winter of 2022. 
Some of the main sources of air pollution in Bishkek include the use of coal in homes for heating, 
a coal-fired heat and power station, the city’s municipal dump, and vehicles.61

While air pollution affects everyone, vulnerable groups such as children, the elderly and preg-
nant women face the highest risks. Air pollution is estimated to have led to 4,000 premature 
deaths in Kyrgyzstan in 2016.62

By replacing fossil fuels (especially coal) in heating and power generation, renewable energy can 
reduce air pollution. As of 2022, heating with electric boilers cost more than twice as much as 
equivalent coal-fired heating.63 Improved access to affordable and reliable electricity from the 
Kyrgyz electric grid (which is predominantly powered by hydropower) could help reduce the 
burning of coal in homes. 

Vehicular emissions can be reduced through increased use of non-motorized and public trans-
port and the uptake of electric vehicles. The Kyrgyz Republic already has a zero customs duty on 
the import of electric vehicles and has expressed interest in starting joint ventures with Korea to 
produce electric vehicles domestically.64

Images: Smog over Almaty, Kazakhstan (Left) and Bishkek, Kyrgyzstan (Right)

Promoting modern energy services for activi-
ties that employ electricity to generate income 
and improve welfare is an effective means of 
improving the living conditions of rural popu-
lations. If a gender-responsive lens is adopted, 
renewable energy can also act as a strong cat-
alyst for the empowerment of women. With 
reliable access to affordable, modern energy, 
women can start their own new businesses 
or extend operating hours of existing busi-
nesses until after dark. Access to electricity also 

improves access to information and knowledge 
through phones, radios, televisions, and com-
puters. Solar home systems have contributed 
to the creation of economic opportunities for 
4.9 million people worldwide, powering an esti-
mated 2.6 million small and micro enterprises 
and generating additional income of US $7 
billion for users since 2010. Small off-grid prod-
ucts, such as lanterns and multi-light kits, have 
improved the financial situation of low-income 
households by generating savings.65 
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Clean energy access and training for women in Yaghnob Valley, Tajikistan   
In the mountainous areas of Tajikistan – as in many rural communities worldwide – energy 
poverty disproportionately impacts women’s lives. As they perform the bulk of traditional 
household chores, such as cooking and heating, they are exposed to indoor air pollution and 
to the safety risks of walking long distances to collect biomass and fuelwood.

To help overcome these challenges, the OSCE provided 20 households in the Yaghnob Valley 
of Tajikistan with off-grid clean energy technologies and trained the women whose homes 
received the new technology. The training sought to build the capacity of the recipients so they 
could make the best and most efficient use of these devices, ultimately enabling them to drive 
positive change within their communities.

The villages of Khishortob, Qul, and Gharmen, where the households are located, lie at 2,700 m 
above sea level and are isolated from central energy networks. Inhabitants rely on firewood, 
manure and coal for their cooking and heating needs. The existing small hydropower plants are 
sufficient only for lighting during the spring and summer period. From October to May, the vil-
lages are closed off from the rest of the country due to heavy snowfall and avalanches. 

Image: Women receiving solar parabolic cookers and mini-solar power stations in the Yaghnob Valley of Tajikistan. 
Source: OSCE (https://www.osce.org/oceea/550879) 

https://www.osce.org/oceea/550879
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IRENA’s Renewable Energy and Jobs Annual Review 2022 counts a total of 12.7 million 

jobs in renewable energy worldwide and shows continued growth in renewable 

energy jobs over the last decade, with the anticipation that this growth will continue 

in parallel with the increase of installed renewable electricity capacity.66 Under its 

renewable energy sector development pathway compatible with average global 

temperature rises of below 1.5°C, IRENA projects that the global renewable energy 

sector could account for 38 million jobs by 2030 and 43 million by 2050, double the 

number under current policies and pledges. Jobs in the energy sector as a whole will 

grow to 122 million in 2050 under the 1.5°C pathway, compared with 114 million under 

the pathway that assumes only current policies and pledges will be implemented.67
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A cotton field irrigated with solar energy.
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Source: IRENA, 202368

Figure 15.
Global renewable energy employment by technology
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The World Economic Forum (WEF) expects the 
transition to clean energy to generate 10.3 mil-
lion net new jobs globally by 2030, offsetting 
the 2.7 million jobs expected to be lost in fossil 
fuel sectors. According to the WEF, most of the 
anticipated job gains are likely to be in electri-
cal efficiency and power generation, and in the 

automotive sector.69 In its World Energy Outlook 
2021 on People Centred Energy Transitions, the 
IEA projects that 13 million jobs will be created 
in its scenario that assumes the implementation 
of already announced pledges, and double this 
number under a scenario that results in net-
zero emissions from energy globally by 2050.70
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Source: IEA 2021

Figure 16.
Global employment growth in clean energy and related areas to 2020 (in million jobs)
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As is the case today, solar will account for the 
largest share of renewable energy jobs in 2050, 
with 19.9 million jobs, followed by bioenergy 
(13.7 million), wind (5.5 million) and hydropower  
(3.7 million).71 

How many new jobs will materialize and whether 
these jobs will indeed offer decent employment 
according to the standards of the International 
Labour Organization will depend on national 
policy choices, the ambition of the decarboniza-
tion efforts and the provision of necessary train-
ing and skilling opportunities, keeping in mind 
that there are no one-size-fits-all solutions.72 
International discourse on humanizing energy 
transitions stresses that national energy tran-
sitions should be structured in a participatory 
fashion, should aim at leaving no one behind 

and should ensure that current imbalances and 
gender biases are not carried forward into the 
emerging energy systems, so that women and 
men can equally contribute to building the new 
energy systems and benefit from new employ-
ment. Energy transitions are deep societal trans-
formations that call for access to innovation 
talent, the involvement of entire communities, 
and a commitment to diversity and inclusion of 
citizens, with a special consideration of those 
living in remote areas and members of ethnic 
minority groups. 

The Sustainable Energy Jobs Platform,73 a multi -
stakeholder coalition that forms part of IRENA’s 
Coalition for Action, provides international best 
practices that countries can draw on as they 
embark on transforming their energy systems.
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Note: Given that official employment data are not available for most renewable energy technologies, these estimates have been developed through an 
employment factor estimate refined by advice from regional experts. Absence of data does not mean zero jobs, but highlights a data gap. Other includes 
equipment manufacturing for all renewable energy technologies.
Source: Unpublished data from IRENA

Table 4.
Estimated levels of current employment in renewable energy 

Current renewable
energy employment 
Employment in renewable energy in Central 
Asia is currently estimated at around 16,529 
(Table 4). Hydropower is by far the largest 
employment provider among the renewable 

energy subsectors, and accounts for more 
than 85 per cent of all renewable energy jobs in 
the region. It is followed by solar PV and wind, 
which are rapidly growing in Kazakhstan. 

To facilitate the shift towards cleaner and more 
sustainable sources of energy in the region, the 
countries will need to build new infrastructure 
and retrofit existing energy systems, and will 
need a workforce with specialized skills and 
knowledge. In addition to direct employment in 
the renewable energy sector, the shift to renew-
ables can also have positive spillover effects on 
the wider economy. Investments in renewable 
energy projects can help vitalize sectors such as 
construction, metal production, electrical and 
electronic equipment manufacturing, glass pro-
duction, and mining. 

This in turn could drive innovation and economic 
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growth in the region, not only in urban cen-
tres, but – because of the distributed nature of 
renewables – also in rural areas.

A well-managed energy transition in 
Central Asia presents a significant op-
portunity to create new, high-quality 
jobs in the region, advance women’s 
participation in the energy sector, mit-
igate high levels of youth unemploy-
ment and support the development of 
a skilled workforce in the renewable 
energy sector. 
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Employment model 
projections 
This analysis of the job creation potential of just 
energy transitions relies on an employment 
model to develop projections of the number 
of jobs that the countries of Central Asia can 
create by investing in renewable energy gener-
ation capacity under three scenarios: 

• One that extrapolates from current renewa-
ble energy investment trends into the future 
– business as usual (BAU); 

• A second based on current national commit-
ments and the assumption that these commit-
ments will be fulfilled in a timely fashion; and

• A third based on higher ambitions than 
those in the national commitments. 

The third scenario assumes that all five Central 
Asia countries will have achieved an electricity 
mix with 75 per cent renewable energy capacity, 
excluding large hydropower, by 2050. This sce-
nario is not necessarily realistic for all countries, 
especially since some have already invested 
heavily in large hydropower, but it serves to illus-
trate the potential gains of greater investment in 
renewable energy.

The model excludes large hydropower because 
it is already well-established in Central Asia, and 
because capacity additions in large hydropower 

may be undesirable for environmental reasons. 
Therefore, little job growth is expected in this 
sector. The exercise aims to demonstrate the 
job creation potential of investment in other 
renewable energy technologies that have not 
yet been widely adopted in the region. The 
exclusion of large hydropower means that low 
job growth does not necessarily equate to poor 
energy transition performance, particularly in 
the case in Kyrgyzstan and Tajikistan, which 
already generate the vast majority of their elec-
tricity sustainably using large hydro.

Besides generating new employment opportu-
nities in renewable energy, energy efficiency and 
related occupations (such as education, policy 
development, permitting, and advocacy), the 
energy transition will also displace jobs in the 
current fossil fuel energy sector. Global models 
project that the number of jobs created will be 
larger than the number of jobs lost, and assum-
ing sufficient investment in renewable energy, 
this will also be the case in Central Asia.

Model assumptions
Table 5 shows the projected capacities for 
solar, wind and small hydro for each of the 
countries under each of the scenarios. Annex 2 
provides further details on the basis for these 
assumptions.

“As the energy sector goes through a 
transformation, automation and systems 
such as SCADA are reducing the need for 
manual labour and field work.”
An economist in Central Asia
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Source: Assumptions developed by authors74

Table 5.
Assumed 2050 capacity, by scenario and country
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250 MW
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10 GW
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24.4 GW
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50.7 GW
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Job creation projections
The analysis shows that if renewable energy 
capacity additions continue at the current 
BAU pace, 17,345 jobs are likely to be created 
by 2050. Meeting the Central Asian countries’ 
current renewable energy commitments will 
require a significant increase in the pace of 

renewable energy deployment and will result 
in the creation of more than 51,090 jobs. 
Finally, if the countries increase their ambition 
and achieve 75 per cent renewable generation 
capacity by 2050, the renewable energy sector 
will employ more than 91,000 jobs.

Figure 17.
Projected employment in renewables to 2050, by scenario

Source: Based on IRENA employment-factor modelling
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The model assumes that the rate of renewable 
energy capacity growth will increase over time, 
so that capacity additions are much larger in 
2049 than in 2024. At the same time, labour 
productivity improvements reduce the num-
ber of jobs created per installed MW capacity. 
On the other hand, the increasing operation 
and maintenance requirements for a growing 
number of renewable energy facilities together 
with the increasing localization of renewable 
energy value chains help increase the sector’s 
workforce. 

Under all scenarios, wind and solar PV are 
the largest job creators, primarily due to the 
higher level of deployment in these sectors. 
Small hydro is the most important technology 
deployed in Tajikistan. It creates more jobs per 

© Giulia Manconi
Control room in Nurek Hydropower Plant.

unit of deployment than wind and solar PV due 
to higher employment intensity for construc-
tion, installation, operation, and maintenance, 
and due to its distributed nature. Figure 17 
shows that the mix of technologies in each 
country remains fairly consistent under the dif-
ferent scenarios. 

Initially, the majority of jobs are created in con-
struction and installation. Over time, as more 
projects are deployed, the share of operations 
and maintenance jobs increases. The share 
of manufacturing jobs remains small, but the 
development of local supply chains for the 
production of equipment and components, 
based on domestically mined raw materials, 
can unlock new jobs in the manufacturing and 
assembly of renewable energy technology.
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Source: Based on IRENA employment-factor modelling

Figure 18.
Employment by technology, by scenario, 2050
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Implications for workforce
development 
Low-carbon energy systems require a broader 
range of skills than traditional energy systems, 
and these skills are needed everywhere, not just 
in cities or manufacturing hubs. Every commu-
nity will need workers who can install, maintain, 
operate, and decommission small-scale renewa-
ble energy generation and storage systems and 
electric vehicle charging points. At the regional 
scale, manufacturing, assembly, and recycling 
capacity will be needed. Economy-wide energy 
efficiency efforts require skills in energy auditing, 
retrofitting, and the installation of efficient tech-
nologies such as heat pumps, and in the applica-
tion of efficiency and circular economy principles 
in new construction. Significant numbers of civil 
servants at all levels of government will need to 
be trained in renewable energy permitting and 
the application of updated building codes. 

To meet their renewable energy targets, the 
countries of Central Asia will need significant 
numbers of skilled personnel within the next 
three to five years. Public policy therefore 
needs to encourage young women and men 
to start building those skills now. All the coun-
tries need to rapidly develop workforce skills in 
the installation, operation and maintenance of 
solar PV facilities. 

As the renewable energy subsector with the 
highest percentage of women among its work-
force, solar PV offers a head start on ensur-
ing greater gender equality in the renewable 
energy sector. Kazakhstan needs to build sig-
nificant skills for wind energy deployment, and 
this new workforce could potentially serve the 
wider Central Asia market as other countries 

start to develop their own wind power capac-
ity. Tajikistan could use its high potential for 
small hydropower to become a regional (or 
even global) knowledge and skills hub for small 
hydro development.

In Europe and the United States, for example, 
skills shortages are already viewed as a key 
threat to the energy transition, and the real-
ization is growing that the full participation 
of women in the energy sector will be key to 
accelerate the energy transition.75 In Central 
Asia, too, governments will need to make a spe-
cific effort to attract more women to the sector. 

The fact that many jobs will be created in rela-
tively young, growing companies, provides an 
enormous opportunity to pursue greater gen-
der equality in the new energy sector. Women 
can benefit from the lack of entrenched 
male-dominated workplace cultures in these 
companies and help establish an inclusive envi-
ronment from the outset. A large enough influx 
of women into the renewable energy sector 
at the early stages of its development can tip 
the cultural balance and establish renewable 
energy as a natural, desirable career choice for 
both women and men. 

The job creation, and indeed energy 
transition as a whole, will not happen 
if skilled labour is not available in suffi-
cient numbers. This will require proper 
labour force planning and investment 
in training.
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Changing social and cultural norms calls for concerted action and will take time. But 

as norms change, measures that advance gender equality are likely to become more 

effective.

06

RECOMMEN-
DATIONS

The survey respondents suggested a range of 
measures to empower women in the energy 
sector, and showed a clear preference for 
greater training opportunities, followed by gen-
der diversity targets, mentorship opportunities, 
fairness and transparency policies, and flexitime 
work. These results largely align with an earlier 
study that found that women in Kazakhstan and 
Uzbekistan considered gender policies, men-
toring, women’s networks, and the promotion 

of female role models in the energy sector the 
most important measures to advance equality.76

The findings of the desk study, survey, inter-
views and stakeholder consultations inform 
the following recommendations for actions 
that governments, companies, academic insti-
tutions, civil society, and other stakeholders 
can take to enhance women’s participation in 
Central Asia’s energy transition.

© Thanumporn Thongkongkaew



49 

RECOMMENDATIONS CHAPTER 6

Initiating an inclusive and participatory energy transition

As a first step, governments should initiate formal energy transition processes in line 
with their Nationally Determined Contributions under the Paris Agreement in col-
laboration with a broad array of stakeholders to develop a vision for a transformed 
energy system. Part of this vision could be for Central Asian countries to maximize 
their comparative advantages in the global energy transition and position the region 
as a hub and exporter of renewable electricity and green hydrogen. Other impor-
tant steps include developing domestic manufacturing industries based on critical 
materials and encouraging women’s entrepreneurship in these industries. Integrat-
ing women’s visions and needs into energy transition planning is vital to ensuring 
gender equality in the energy sector, and supports the gender equality targets in 
the NDCs. Since women have been under-represented in the energy sector, special 
care is necessary to involve them in energy transition processes and to ensure full 
inclusion of women’s experiences, perspectives, needs and priorities.

After agreement is reached on a vision, stakeholders should explore the ways in 
which they can contribute to maximizing the benefits of this transition, and govern-
ments should begin the design of a comprehensive roadmap toward the desired 
vision. Development of the roadmap should include the active involvement of all 
stakeholders and should prioritize gender equality. To facilitate effective implemen-
tation of the roadmap, participants should identify awareness and capacity gaps 
and implement measures to close them. Governments should also develop a sound 
strategy to finance the energy transition.

Enhancing the collection of disaggregated data in the energy sector

Enhancing data collection and analysis is crucial to improving baselines and keeping 
track of progress on the status and representation of women in the energy sector. 
The public sector should advance the gathering of gender-disaggregated data, and 
should mandate the private sector to collect such data. Conducting gender audits 
within companies, government agencies, and other organizations can help identify 
gender gaps and inequalities. These audits should include anonymous surveys to 
gather information from staff and other stakeholders. Furthermore, governments 
should conduct or commission gender audits of legislation, regulations, taxation, 
and specific projects to assess their differential effects on the status of women in 
society. The lessons learned from these audits should be integrated into gender- 
responsive policymaking. Setting targets for women’s representation in the energy 
sector at all levels can provide a clear framework for progress.
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RECOMMENDATIONS CHAPTER 6

Support women in acquiring the necessary skills to effectively participate in 
the energy transition

Women should be supported to develop the necessary skills to enhance their inclu-
sion in the energy sector. Efforts to attract more women to STEM and technical and 
vocational education and training fields should start in primary school through tar-
geted programmes and initiatives to address stereotypes and empower girls in STEM. 
These initiatives should include schools, communities and the private sector. In addi-
tion, the development of degree programmes in renewable energy technology and 
energy system planning should promote equal enrolment of women and men. The 
participation of women and men in apprenticeships should be equal. The retraining 
of current workers in the traditional energy sector is important, as is bringing new 
participants, including women, into the labour force. Companies, government agen-
cies, and other organizations should provide training in gender awareness to miti-
gate biases and create more inclusive and welcoming work environments. 

Building an inclusive and diverse energy workforce 

The energy sector should make efforts to empower women in their careers and to sup-
port their advancement. Establishing women’s networks within the industry can pro-
vide women with valuable networking opportunities and help them find mentors and 
role models. Highlighting success stories of women in the energy sector can inspire 
and encourage more women to pursue careers in this field, and normalize their pres-
ence across organizational levels including in leadership. Employers should promote 
gender equality beyond the workplace by providing workplace accommodations that 
allow women and men to balance work and household duties, and by encouraging 
men to make use of these accommodations. Governments can develop guidelines to 
support companies in developing inclusive workplaces. Entrepreneurship training, 
including guidance for business plan preparation and pitching, can empower women 
to pursue their own ventures. To ensure gender strategies are not just adopted but 
also implemented, energy sector stakeholders should allocate dedicated budgets to 
strengthen gender equality in energy transition processes and financial institutions 
should prioritize investment in female entrepreneurship.

Strengthening regional co-operation for just and inclusive energy transitions

The Central Asian countries should consider establishing forums for co-operation and 
peer learning on gender equality in the energy transition. These should involve a wide 
range of stakeholders and facilitate knowledge exchange and collaborative efforts. 
Events and conferences that highlight the importance of gender equality in the renew-
able energy sector can provide a platform for women in the industry to showcase their 
expertise and experiences. Facilitating joint target-setting for gender equality in the 
sector can foster collective action and ensure progress is made across the region.

By implementing these actions, Central Asian governments, businesses and other 
stakeholders can ensure the energy transition harnesses the full potential of wom-
en’s participation and leadership and leaves no one behind.
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ANNEX
Employment model assumptions for each country77

Kazakhstan is currently installing approxi-
mately 200 MW each of solar and wind gener-
ation capacity, and 10 MW of small hydropower 
capacity per year. Its current renewable energy 
target is 50 per cent by 2050 – assumed here to 
refer to 50 per cent of capacity rather than gen-
eration – which would require 34 GW of renew-
able capacity (excluding large hydro). The focus 
is expected to be primarily on solar and wind 
energy. The ambitious scenario assumes 75 per 
cent renewable generation capacity by 2050, 
which would require 50.7 GW of total capacity.

Kyrgyzstan is currently installing approxi-
mately 10 MW of small hydropower capacity per 
year. It also has some solar PV projects in the 
pipeline. No wind projects are planned. Its cur-
rent renewable energy target (excluding large 
hydro) is 10 per cent, but it has not set a date 
for meeting this target. The analysis assumes 
10 per cent capacity by 2035 and 25 per cent 
by 2050. This is expected to be met primarily 
through the expansion of solar PV and small 
hydro, with a few wind projects. The ambitious 
scenario assumes 75 per cent renewable gen-
eration capacity by 2050, which would require 
7.5 GW of total capacity. The country will have 
fulfilled its potential capacity for small hydro. 
Wind energy generation is expected to remain 
minimal. Most of the growth will be in solar PV. 

Tajikistan has added approximately 200 MW 
of hydropower capacity per year. The analysis 
assumes 20 per cent of this is small hydro-
power. In addition, it is adding 20 MW of solar 
and 5 MW of wind energy capacity per year. 
In its 2016 Strategy 2030, Tajikistan set a goal 

of diversifying energy generation sources by 
10  per cent. The analysis assumes that the 
target for 2050 will be 30 per cent. For the 
ambitious scenario, which assumes 75 per 
cent of non-large-hydro renewable generation 
capacity, the analysis assumes that most of the 
capacity additions will be in small hydropower, 
followed by solar PV. Wind energy generation 
capacity is also assumed to have grown, as the 
country has considerable wind potential.

Turkmenistan currently has no renewable 
energy generation capacity. For the BAU sce-
nario, the analysis assumes nominal additions 
of 10 MW of solar and 5 MW of small hydro per 
year. Wind capacity remains at zero. Turkmen-
istan has not published any renewable energy 
targets, so the analysis assumes 15 per cent by 
2050 for the current commitments scenario. 
For the ambitious scenario of 75 per cent gen-
eration capacity, the analysis assumes that 
Turkmenistan will make use of its considerable 
solar energy potential and develop large solar 
PV projects. The country also has good wind 
energy potential and is expected to exploit that 
as well.

For Uzbekistan, the analysis assumes that 
the renewed national renewable energy target 
of 25 GW, announced in September 2023, is 
achieved by 2050, based on the current level 
of deployment in Uzbekistan. In the current 
commitments scenario, Uzbekistan will have 
reached 65% renewables share in total installed 
capacity by 2050. Therefore, the ambitious sce-
nario has been raised from 75% to 80% in the 
modelling assumptions.
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