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Foreword

The Global Campus of Human Rights is a unique network
of more than one hundred participat-ing universities around the
world, seeking to advance human rights and democracy through
re-gional and global cooperation for education and research. This
global network is promoted through eight Regional Programmes
which are based in Venice for Europe, in Sarajevo/Bologna for
South East Europe, in Yerevan for the Caucasus, in Pretoria for Af-
rica, in Bangkok for Asia-Pacific, in Buenos Aires for Latin Amer-
ica and the Caribbean, in Beirut for the Arab World, and in Bish-
kek for Central Asia.

Every year each regional master’s programmes select the best
master thesis of the previous academic year that is published on-
line as part of the GC publications. The selected GC master theses
cover a range of different international human rights topics and
challenges.

The Global Campus Awarded Theses of the academic year
2023/2024 are:

—  Cortés Roshdestvensky, Vladimir, Voices amplified or silenced? Na-
vigating the impact of generative Al on freedom of expression in Mexi-
can elections. Supervisor: Lukasz Szoszkiewicz, Adam Mickievicz
University. European Master’s Programme in Human Rights and
Democratisation (EMA), coordinated by Global Campus of Human
Rights Headquarters.
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Engel, Alexandra, Plastic Pollution and the Right to a Clean and
Healthy Environment: A Case Study of People Living in Squatter Sett-
lements Along the Riversides of Kathmandu City, Nepal. Supervisors:
Mike Hayes, Mahidol University, Thailand and Geeta Pathak San-
groula, Kathamandu School of Law, Nepal. Master’s Programme in
Human Rights and Democratisation in Asia Pacific (APMA), coordi-
nated by Mahidol University (Thailand).

Grigoryan, Liana, EU Policy in Eastern Partnership Countries: A Com-
prehensive Analysis of Conflict Resolution and Peacebuilding Strate-
gies. Supervisor: Arusyak Aleksanyan, Yerevan State University
(YSU). Master’s Programme in Human Rights and Democratisa-
tion in the Caucasus (CES), coordinated by Yerevan State University.

Mugisha, Merveille, Examining the Effects of Inheritance Practices on
Women'’s Socio-Economic Rights in Burundi. Supervisors: Susan Mu-
tambasere, Centre for Human Rights, University of Pretoria and
Untalimile Crystal Mokoena, School of Law, University of Venda.
Master’s Programme in Human Rights and Democratisation in Af-
rica, coordinated by Master’s Programme in Human Rights and
Democratisation in Africa (HRDA), coordinated by Centre for Hu-
man Rights, University of Pretoria.

Nicolaou, Orestis, EU Border Policies Between Securitisation and Hu-
man Rights: The Impact of the New Pact on Migration and Asylum on
BiH and The Western Balkans. Supervisor: Anna Krasteva, New Bul-
garian University. Master’s Programme in Democracy and Human
Rights in South East Europe (ERMA), coordinated by University of
Sarajevo and University of Bologna.

Nukiry, Laila, The Effect of Parental Mediation Strategies on the Au-
tonomy of Opinion Formation of Adolescents in Beirut: A Comparison
Between Secular and Non-Secular Schools. Supervisor: Carol Al-Shar-
abati, Saint Joseph University, Arab Master’s Programme in De-
mocracy and Human Rights (ARMA), coordinated by Saint Joseph
University (Lebanon).
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Abstract

This thesis investigates the impact of decentralisation and
community participation on renewable energy outcomes in Kazakh-
stan and Kyrgyzstan, focusing on their alighment with Sustainable
Development Goals (SDGs) 7 (Affordable and Clean Energy) and 13
(Climate Action). Employing a strictly quantitative research design,
the study tests three hypotheses to establish causal relationships
between governance structures, public engagement, and renewable
energy success. Data from surveys targeting local government offi-
cials, community members, and project managers, supplemented
by secondary metrics from international organisations, inform ad-
vanced regression analyses and causal inference models.

The findings reveal that decentralisation enhances renewable
energy capacity and efficiency by enabling localised decision-mak-
ing, while active community participation significantly improves
socio-economic outcomes, including job creation and infrastruc-
ture development. Regions with high autonomy and engagement,
such as Zhambyl and Naryn, demonstrated substantial progress in
renewable energy adoption, achieving completion rates and CO,
emission reductions far exceeding those in centralised regions like
Kostanay and Issyk-Kul. The combined effects of decentralisation
and participation were found to maximise alignment with SDG tar-
gets, illustrating the synergistic potential of governance innovation
and local involvement in driving sustainable energy transitions.

This research contributes to theoretical frameworks on gov-
ernance by integrating insights from decentralisation and partici-
patory governance theories with quantitative evidence from emerg-
ing economies. The study offers practical recommendations for
enhancing renewable energy governance in Central Asia, includ-
ing legislative reforms to increase local autonomy, frameworks for
structured community participation, and integration of climate
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resilience strategies. By addressing limitations such as funding con-
straints and data inconsistencies, the thesis provides a roadmap for
scaling renewable energy initiatives in diverse governance contexts,
emphasising equity, sustainability, and human rights.
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1. Introduction

The global shift to renewable energy has become a top prior-
ity in addressing climate change, bolstering energy security, and
reducing reliance on fossil fuels. The United Nations Sustaina-
ble Development Goals, particularly SDG 7 and SDG 13, empha-
sise the urgent need for universal access to affordable and clean
energy and coordinated climate action to reduce greenhouse gas
emissions.! Access to clean and sustainable energy is increasing-
ly recognised as a fundamental human right, essential for ensur-
ing socio-economic development, health, and education.2 Howev-
er, realising this right requires governance frameworks that prior-
itise equity and inclusivity, addressing the needs of marginalised
populations disproportionately affected by energy poverty.> While
technological innovations are critical, recent studies highlight the
importance of governance models that adapt to local needs and
engage communities effectively. Scholars such as Sovacool and
Goldthau argue that decentralised governance, which delegates
decision-making to regional and local authorities, offers a flexi-
ble approach that aligns energy initiatives with socio-economic
and environmental priorities.* Despite the successes seen in re-

1 United Nations, ‘Sustainable Development Goals’ <https://sdgs.un.org/goals>
accessed 12 December 2024.

2 United Nations, UNGA Res 70/1 <https://www.un.org/en/development/desa/
population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf>
accessed 12 December 2024.

3 UN Human Rights Council, Report of the Special Rapporteur on the Right to
Development, UN Doc A/HRC/45/15 < https://www.ohchr.org/en/special-procedures/
sr-development> accessed 12 December 2024.

4 R Salahodjaev and others, ‘Tourism, renewable energy and CO, emissions:
evidence from Europe and Central Asia’ (2022) 24 Environment, Development and
Sustainability 13282-13293 <https://link.springer.com/article/10.1007/s10668-021-
01993-x> accessed 1 July 2024.
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gions like Europe, where community-led renewable projects have
achieved notable sustainability outcomes, the potential of decen-
tralisation remains underexplored in emerging economies, par-
ticularly in Central Asia.

1.1 Regional context of Central Asia

Central Asia faces unique challenges and opportunities in
transitioning to renewable energy, shaped by its post-Soviet gov-
ernance structures and socio-economic conditions. Kazakhstan
and Kyrgyzstan, the focus of this study, illustrate contrasting gov-
ernance models that influence renewable energy development. Ka-
zakhstan, as the region’s largest energy producer, operates under
a highly centralised governance framework. While this facilitates
cohesive strategic planning, it often limits regional adaptability
and delays stakeholder engagement, as seen in the implementa-
tion of the Kazakhstan 2050 strategy.® Scholars such as Karatayev
and Clarke have documented inefficiencies in centralised govern-
ance, highlighting its impact on project delays and resource mis-
management.® In contrast, Kyrgyzstan’s decentralised governance
model has enabled small-scale, community-driven renewable en-
ergy initiatives in remote areas, where national grid expansion re-
mains impractical.” Yet, inconsistent policies and limited fund-
ing hinder the scalability of these projects, reducing their overall
impact.® Despite these challenges, the region holds immense re-
newable energy potential.® In Kazakhstan, regions like Zhambyl
and Kostanay benefit from high solar irradiance and favourable

5 President of the Republic of Kazakhstan, ‘Strategy Kazakhstan 2050: New Political
Course of the Established State’ (Presidential Address, 2012) <https://policy.
asiapacificenergy.org/sites/default/files/Presidential%20Address%20%27Strategy %20
Kazakhstan-2050%27%20%28EN%29.pdf> accessed 15 December 2024

6 Marat Karatayev and Michele L Clarke, ‘A review of current energy systems and green
energy potential in Kazakhstan’ (2016) 55 Renewable and Sustainable Energy Reviews
491 <https://ideas.repec.org/a/eee/rensus/v55y2016icp491-504.html> accessed 17
November 2024.

7 Valentina Kasymova and Anna Arkhangelskaya, ‘Development of renewable energy
sources in the Kyrgyz Republic: current status, problems and prospects’ (2024) 99
Reforma 12 <https://dergipark.org.tr/en/download/article-file/3361392> accessed 7
August 2024

8 ibid.

¢ Kedar Mehta, Ekaterina Mingaleva, Wilfried Zérner, Nadira Degembaeva and
Ermek Baibagyshov, ‘Comprehensive analysis of the energy legislative framework of
Kyrgyzstan: investigation to develop a roadmap of Kyrgyz renewable energy sector’
(2022) 2 Cleaner Energy Systems 100013<https://doi.org/10.1016/j.cles.2022.100013>.
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wind conditions, respectively, making them prime locations for
solar and wind projects.'® Kyrgyzstan’s mountainous terrain sup-
ports micro-hydro projects, which enhance energy access for off-
grid communities. However, both countries must address govern-
ance gaps to fully realise this potential. Centralised systems in Ka-
zakhstan often slow the integration of renewables into the energy
mix," while Kyrgyzstan’s decentralised approach requires stronger
national coordination to standardise policies and allocate resourc-
es effectively.’? These contrasting approaches provide a unique op-
portunity to examine how governance structures influence renew-
able energy outcomes, offering insights that are relevant not only
to Central Asia but also to other emerging economies.

1.2 Significance of the research

This study addresses critical gaps in understanding how de-
centralisation and community participation influence renewable
energy transitions in emerging economies, with a specific focus
on Kazakhstan and Kyrgyzstan. While extensive research exists on
renewable energy governance in developed regions like Europe,
the unique socio-political dynamics of post-Soviet Central Asia
remain underexplored.’® By examining contrasting governance
models in Kazakhstan and Kyrgyzstan, this study contributes to
the broader discourse on sustainable development by highlight-
ing the importance of localised and inclusive approaches. More-
over, it integrates the perspective of human rights, emphasising
access to clean and affordable energy as a fundamental socio-eco-
nomic right.**

10 International Energy Agency, Strengthening Power System Security in Kyrgyzstan:
A Roadmap (IEA 2022) <https://www.iea.org/reports/strengthening-power-system-
security-in-kyrgyzstan-a-roadmap> accessed 12 November 2024.

1 International Energy Agency, Kazakhstan 2022 (IEA 2022) <https://www.iea.org/
reports/kazakhstan-2022> accessed 19 November 2024.

12 ibid.

13 Daniela Russ, ‘“Socialism Is Not Just Built for a Hundred Years”: Renewable
Energy and Planetary Thought in the Early Soviet Union (1917-1945)’ (2022) 31(4)
Contemporary European History 491 <https://doi.org/10.1017/S0960777322000431>.

14 UN Human Rights Council, Access to Clean Energy as a Human Right, UN Doc A/HRC/
RES/55/2 (United Nations 2021) <https://docs.un.org/en/A/HRC/RES/55/2> accessed 25
January 2023.
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The findings have significant implications for policy and
practice, particularly in shaping governance frameworks that
align with the United Nations Sustainable Development Goals
(SDGs) 7 and 13. By demonstrating how decentralised governance
and community participation can enhance project efficiency, so-
cio-economic benefits, and climate resilience,® this research pro-
vides actionable insights for policymakers in Central Asia.'® It al-
so offers valuable lessons for other emerging economies grappling
with similar challenges, bridging the gap between theoretical gov-
ernance models and practical implementation strategies.'”

The dissertation includes six chapters: Introduction, Liter-
ature review, Methodology, Findings, Analysis, and Conclusion
with recommendations.

15 Mirjana Radovanovié, Sanja Filipovi¢ and Andrea Andrejevi¢ Pani¢, ‘Sustainable
energy transition in Central Asia: status and challenges’ (2021) 11(1) Energy,
Sustainability and Society 49 <http s://link.springer.com/article/10.1186/s13705-021-
00324-2> accessed September 4 2024.

Alistair Wishart and Afzaal Abidi, ‘The energy transition in Central Asia: drivers,
policy and opportunities’ (2021) 16 Constitutional Law International 28 < https://www.
ibanet.org/energy-transition-central-asia > accessed 17 April 2023.

Victoria Agbakwuru, Peter Ofuje Obidi, Ojonimi Segun Salihu and Chinelo Ogwu,

‘The role of renewable energy in achieving sustainable development goals’ (2024) 7(2)
International Journal of Engineering Research Updates 13 <https://doi.org/10.53430/

ijeru.2024.7.2.0046>.

1

>

1
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2. Literature review

Decentralisation and renewable energy policies are essen-
tial for achieving Sustainable Development Goals 7 (7.1, 7.2, 7.3,
7.a) and 13 (13.1, 13.2, and 13.3), which focus on affordable clean
energy and climate action.’® Decentralisation is recognised as a
‘key mechanism for enhancing the adaptability and responsive-
ness of energy systems by enabling local governance structures
to address regional needs directly’,* this approach facilitates the
integration of distributed energy resources, engages stakehold-
ers, and aligns energy policies with local environmental and so-
cio-economic priorities. Jean-Paul Faguet argues that decentrali-
sation enhances policy effectiveness by transferring decision-mak-
ing authority to the community level, fostering innovation and
accountability.?’ Additionally, Sovacool et al demonstrate that de-
centralised governance reduces regional inequalities in energy ac-
cess and improves energy justice, although its success depends on
whether local governments have sufficient resources and coherent

18 Tomas Hak, Svatava Janouskova and Bedfich Moldan, ‘Sustainable development
goals: a need for relevant indicators’ (2016) 60 Ecological Indicators 565 <https://doi.
0rg/10.1016/j.ecolind.2015.08.003>.

Stefan Bouzarovski, Martin J Pasqualetti and Vanesa Castan Broto (eds), The Routledge
Research Companion to Energy Geographies (Taylor & Francis 2017) <https://books.
google.kz/books?hl=en&lr=&id=QEYrDwAAQBAJ&oi=fnd&pg=PP1&dq=Vanesa+Cas
t%C3%A1n+Broto,+Patrick+Devine-Wright+and+Harriet+Bulkeley&ots=tRGVMU6
7TP&sig=lm]9ZdwF{8jDhVzFGsdn-IFHEvU&redir_esc=y#fv=onepage&q=Vanesa%20
Cast%C3%A1n%20Broto%2C%20Patrick%20Devine-Wright%20and %20Harriet%20
Bulkeley&f=false> accessed 12 November 2023.

G Shabbir Cheema and DA Rondinelli (eds), Decentralizing Governance: Emerging
Concepts and Practices (Rowman & Littlefield Publishers 2007) <https://books.google.

kz/books/about/Decentralizing Governance.html?id=cZgeUT4DSfUC&redir esc=y>
accessed September 21 2024.

1

©
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frameworks.?* In Central Asia, Marat Karatayev and Julian Clarke
identify Kazakhstan’s centralised governance as ‘a key obstacle’,
causing delays in renewable energy projects in resource-rich re-
gions like Zhambyl and Aktobe.?? Conversely, Charlotte Briigge-
mann and Niklas Kaul highlight Kyrgyzstan’s decentralised mod-
el, which enables community-led projects in areas such as Naryn
and Issyk-Kul, albeit with limitations stemming from insufficient
funding and weak regulations.?® While Sovacool and colleagues
emphasise the need for further research into how decentralisa-
tion can support scalable and sustainable renewable energy tran-
sitions in the region.?*

2.1 Decentralisation and renewable energy policy

Decentralisation in the energy sector enables local govern-
ments to tailor policies to regional socio-economic and environ-
mental conditions, improving the effectiveness and sustainabili-
ty of renewable energy initiatives. According to Castan Broto et al,
‘decentralisation fosters innovation by encouraging collaboration
between local governments and stakeholders, which is essential
for renewable energy transitions’.?® Studies from various regions,
such as solar microgrids in India and off-grid renewable energy in-
itiatives in Kenya, demonstrate that decentralised energy govern-
ance enhances stakeholder satisfaction and leads to more success-
ful project outcomes.?® Yet, according to Wu et al, the effectiveness
of decentralisation depends on the institutional capacity of local
authorities, including technical expertise, financial resources, and

2

R

Benjamin K Sovacool, David ] Hess and Roberto Cantoni, ‘Energy transitions from the
cradle to the grave: a meta-theoretical framework integrating responsible innovation,
social practices, and energy justice’ (2021) 75 Energy Research & Social Science 102027
<https://doi.org/10.1016/j.erss.2021.102027>.

Marat Karatayev, Stephen Hall, Yelena Kalyuzhnova and Michele L Clarke, ‘Renewable
energy technology uptake in Kazakhstan: policy drivers and barriers in a transitional
economy’ (2016) 66 Renewable and Sustainable Energy Reviews 120 <https://doi.
0rg/10.1016/j.rser.2016.07.057>.

23 jbid.

24 ibid.

25 Maryke van Staden, ‘Sustainable energy transition: local governments as key

actors’ in Tanay Sidki Uyar (ed), Towards 100% Renewable Energy: Techniques,

Costs and Regional Case-Studies (Springer 2017) 17-25 <https://link.springer.com/
chapter/10.1007/978-3-319-45659-1_2> accessed January 5 2024.

Subhes C Bhattacharyya, Rural Electrification Through Decentralised Off-Grid Systems in

Developing Countries (Springer 2015) < https://link.springer.com/book/10.1007/978-1-
4471-4673-5> accessed July 2023.

2

R

2
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regulatory frameworks.?” Agostini et al highlight that strong insti-
tutional support and financial autonomy are critical for the sus-
tainability of decentralised renewable energy projects.?® Without
these elements, decentralisation risks inefficiencies and missed
opportunities.

Kazakhstan’s energy governance is ‘heavily centralized’, with
strategic planning and decision-making concentrated at the na-
tional level, as highlighted by Mouraviev and Kakabadse.? We be-
lieve that despite ambitious targets outlined in the ‘Kazakhstan
2050 Strategy’, which aims for a 50% renewable energy share by
2050, progress has been limited by bureaucratic inefficiencies, in-
adequate regional autonomy, and a lack of flexibility in address-
ing local renewable energy potential.*® Mouraviev and Koulido-
brova explain that Kazakhstan’s centralised governance frame-
work, characterised by ‘top-down decision-making’, contributes
to significant delays in the development and implementation of
renewable energy projects, particularly in resource-abundant re-
gions such as Atyrau, Mangistau, and Aktobe.** This has result-
ed in significant underutilisation of the country’s vast solar and
wind resources, while localised initiatives in Kazakhstan demon-
strate the potential benefits of decentralisation.®? Collaborative
partnerships in Aktobe and Zhambyl between local governments,
private firms, and international organisations have enabled suc-
cessful solar and wind projects, circumventing bureaucratic

27 Yuntao Wu, Li Zhang, Yixing Zhao and Meimei Zhang, ‘Vertical decentralization,
environmental regulation, and enterprise pollution: an evolutionary game analysis’
(2024) 349 Journal of Environmental Management 119449 <https://doi.org/10.1016/j.
jenvman.2023.119449>.

Stella Monegato, ‘Renewable energy communities in Italy: the challenges

of public governance’ (2025) 46 Energy L] 105.<https://heinonline.org/HOL/
LandingPage?handle=hein.journals/energy46&div=10&id=&page=.>.accesed on April
20 2023.

2 Lola Abdusalyamova and Hannah Warren, ‘Organisational capacity building

in Central Asia: reflections from Kyrgyzstan and Kazakhstan’ (Universitits-

und Landesbibliothek Sachsen-Anhalt 2007)< https://opendata.uni-halle.de/
bitstream/1981185920/109869/97/786162139.pdf> accessed September 20 2024.
Republic of Kazakhstan, Kazakhstan 2050 Strategy: Renewables Share Goals (2012)
<https://policy.asiapacificenergy.org/sites/default/files/Presidential %20Address%20
%27 Strategy%20Kazakhstan-2050%27%20%28EN%29.pdf> accessed 5 December
2024.

31 Marat Karatayev and Michéle L Clarke, ‘A review of current energy systems and green
energy potential in Kazakhstan’ (2016) 55 Renewable and Sustainable Energy Reviews
491-504 <https://doi.org/10.1016/j.rser.2015.10.078>.

Farid Guliyev, ‘Renewable energy targets and policies in traditional oil-producing
countries: a comparison of Azerbaijan and Kazakhstan’ (2024) 15(1) Journal of
Eurasian Studies 110-124 <https://doi.org/10.1177/1879366523117772>.

2
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bottlenecks.*® The World Bank’s Kazakhstan Energy Sector Over-
view of 2017 highlights that partnerships between local govern-
ments, private firms, and international organisations have accel-
erated project timelines and improved stakeholder coordination,
though these efforts are primarily limited to ‘pilot projects’.*® The
USAID 2024 report highlights that Kazakhstan’s renewable energy
auctions in 2018 and 2019, which included projects like the Sa-
ran Solar Park, have significantly lowered project costs and attract-
ed foreign investment, including $300 million in funding com-
mitment.%” Also, the OECD 2022 review® specifically recommends
granting decision-making authority to regional governments to
streamline the approval process for projects such as the Zhanatas
Wind Farm, which faced two years of delays under centralised gov-
ernance, thereby improving efficiency in Kazakhstan’s renewable
energy development.® In contrast, Kyrgyzstan is expanding its re-
newable energy sector through targeted projects and internation-
al collaborations. In 2024, EDB financed a 300 MW solar power
plant in Toru-Aygyr village, Issyk-Kul Region, making it one of the
largest solar initiatives in the country.®’ This project aims to pro-
duce 500 million kWh annually, meeting the energy needs of over
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200,000 households.** Similarly, the World Bank approved $67.7
million for the first phase of the Kyrgyz Renewable Energy Devel-
opment Project, focusing on private sector engagement and grid
modernisation;*? the government plans to commission 50 MW of
new renewable energy capacity by 2024 and an additional 62 MW
by 2026, including 17 hydroelectric plants, as part of its broader
energy strategy. These efforts align with Kyrgyzstan’s commitment
to reduce greenhouse gas emissions by 44% by 2030 and achieve
carbon neutrality by 2050.# Obviously, some challenges persist:
aging infrastructure results in transmission losses exceeding 12%,
and rural grid access remains limited.**Addressing these issues is
critical to scaling renewable energy and achieving national targets.
To attract investment, Kyrgyzstan hosted the International Energy
Investment Forum in June 2024, promoting opportunities in so-
lar, wind, and small hydropower projects, which underscore the
country’s commitment to diversifying its energy mix and improv-
ing energy security.

2.2 The role of community participation in renewable energy
transitions

According to Wiistenhagen et al, ‘community participation
is a critical factor in the success of renewable energy projects, en-
suring alignment with local needs and fostering stakeholder own-
ership’.*® Local engagement mitigates resistance, accelerates im-
plementation, and delivers measurable socio-economic benefits,
including job creation, infrastructure development, and equita-
ble energy access.*® According to Nurkhat Zhakiyev et al. projects
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with “strong community involvement” exhibit higher efficien-
cy and reduced failure rates, as local knowledge resolves conflict
and optimises resource allocation.*” It is particularly effective in
addressing region-specific challenges, such as geographic isola-
tion or socio-economic disparities, which centralised governance
models often overlook.*® In Kazakhstan, renewable energy govern-
ance remains highly centralised, with national agencies retaining
control over planning and implementation processes. Mouraviev
and Kakabadse argue that this centralised approach leads to inef-
ficiencies, prolongs project approval timelines, and limits adapt-
ability to regional conditions.* For instance, the Zhanatas Wind
Farm, a 100 MW project, experienced significant delays due to ex-
tensive centralised decision-making processes.*® Additionally, lim-
ited involvement of regional authorities and local stakeholders
undermines opportunities for tailored solutions and public sup-
port. Nonetheless, emerging initiatives highlight the benefits of
community participation; as an example, the ‘Green Village’ solar
project in Almaty actively involved residents during planning, re-
sulting in a 10 MW installation that created over 50 jobs and im-
proved local infrastructure with energy-efficient housing.** Simi-
larly, the Shelek Corridor wind farm (45 MW) gained local support
through consultations with farmers to address land-use concerns,
which expedited project completion.5? Despite these cases, com-
munity-driven projects in Kazakhstan remain rare due to the dom-
inance of top-down governance and a lack of institutional mecha-
nisms for local participation: by 2022, renewable energy account-
ed for 4.24% of Kazakhstan’s electricity generation, marking a
17% increase from the previous year.®® According to Vakhguelt,
public support for renewable energy is strong, with over 90% of
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the population favouring the transition to renewables.>* Only 12%
of households currently utilise renewable energy, underscoring
a significant gap between public sentiment and practical imple-
mentation, however.>® We strictly believe that addressing these is-
sues will require systemic reforms to empower local stakeholders,
streamline permitting processes, and incentivise public-private
collaborations.

Kyrgyzstan’s decentralised governance model has enabled
the growth of community-led renewable energy initiatives, par-
ticularly in rural and mountainous regions. Micro-hydro installa-
tions in the Naryn and Issyk-Kul regions, ranging from 5 kW to
100 kW, provide electricity to remote areas that are off the nation-
al grid.® These projects, supported by international NGOs and do-
nors such as the ADB, demonstrate the role of local engagement
in overcoming technical and logistical challenges,® for instance,
a UNDP-funded micro-hydro project in Naryn generates 50 kW of
electricity, powering over 200 households.®® Local residents partic-
ipated in installation and maintenance, ensuring the project’s sus-
tainability while reducing costs.'? Similarly, KREA has implement-
ed over 30 small-scale solar installations in southern Kyrgyzstan,
with capacities ranging from 1 kW to 10 kW.* All the initiatives
have not only improved energy access but also created approxi-
mately 100 jobs, benefiting underserved communities.®® In spite
of these achievements, scaling community-driven projects is hin-
dered by insufficient funding, technical expertise, and weak reg-
ulatory frameworks.®* Kyrgyzstan’s untapped renewable energy
potential is significant, with only 10% of its hydropower capacity
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developed, according to the IRENA.®2 On top of that, energy de-
mand continues to rise, with per capita electricity consumption
increasing by over 45% between 2010 and 2018.%® The World
Bank’s Renewable Energy Development Project ‘aims to address
these challenges by promoting private sector participation and im-
proving transmission infrastructure’.®* Achieving scalability will
require enhanced policy support, targeted financial incentives,
and capacity-building programmess tailored to local contexts.
Despite the clear benefits of community participation, in our
opinion, both countries face significant challenges in establishing
effective frameworks for meaningful and sustained engagement:
in Kazakhstan, local governments lack the autonomy to inde-
pendently initiate renewable energy projects, resulting in minimal
community involvement,® and in Kyrgyzstan, the limited finan-
cial and technical resources constrain the scalability of grassroots
initiatives.®® Loorbach et al emphasise that institutional mecha-
nisms are necessary to support community participation through-
out the project lifecycle, from planning to maintenance;®” with-
out such mechanisms, participation risks becoming superficial,
reducing locals to token roles rather than active decision-makers.

2.3 Current state of renewable energy in Kazakhstan and
Kyrgyzstan

We suppose that Kazakhstan’s renewable energy sector has
evolved significantly over the past decade, driven by increasing
energy demands and the global push for decarbonisation. As a
country ‘heavily reliant on fossil fuels’, Kazakhstan’s transition
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to renewable energy is viewed not only as an environmental ne-
cessity but also as an economic opportunity to diversify its ener-
2y sector.®® Its renewable energy development is supported by the
‘Law on Supporting the Use of Renewable Energy Sources 2009’,%°
which establishes incentives and mechanisms for renewable en-
ergy projects; amendments in 2024 introduced small-scale renew-
able energy facilities up to 200 kW to enhance decentralised en-
ergy generation.”” Another latest development in its renewable
energy journey is investment in hybrid renewable systems that in-
tegrate wind, solar, and energy storage technologies. For instance,
the KHRP, launched in 2022, combines wind and solar farms with
a battery storage system, providing a reliable energy supply even
during peak demand hours.” This project is expected to deliver up
to 25 MW annually, making it a model for future hybrid systems.”?
Another key factor is geographic diversity in shaping renewable
energy development: while regions like Kostanay and Akmola are
‘prioritized for wind energy projects due to their high average wind
speeds’, southern regions such as Turkestan are being explored
for ‘geothermal energy potential’.”® The country’s geothermal en-
ergy capacity remains largely untapped, but a 2023 report conduct-
ed by EBRD suggest significant ‘opportunities for scaling geother-
mal projects’ in described areas.” In order to strengthen the regu-
latory environment for renewable energy, Kazakhstan introduced
the GER 2030 in 2021,”® which emphasises localised energy gen-
eration and decentralised grid systems.”® The roadmap includes
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plans to implement smart grid technologies capable of balanc-
ing the intermittency of renewable sources.”” Albeit legislative im-
provements have attracted over $1 billion in FDI since 2018, chal-
lenges remain in aligning these investments with on-ground in-
frastructure needs.”® Kazakhstan has also been a ‘regional leader
in issuing green bonds to fund renewable energy projects’.”® As of
2024, over $300 million has been raised through these bonds, with
notable projects including the Aktau Solar Farm, which added 40
MW of capacity in the western region of the country.®’ The green
bond framework, supported by partnerships with IFI, has enabled
developers to access capital markets, reducing reliance on govern-
ment subsidies.?! Country’s ambitions are supported by its active
participation in regional and international renewable energy part-
nerships, it joined the Global Wind Energy Council in 2022,%2 al-
lowing the country to benefit from global expertise in wind project
development.® Additionally, Kazakhstan is working to position it-
self as a ‘renewable energy export hub’, with discussions underway
to establish a green energy corridor connecting Central Asia to the
European Union.%

Kyrgyzstan’s energy sector is heavily reliant on hydropower,
which accounts for approximately 90% of the nation’s electrici-
ty generation. According to Liu, while hydropower provides a re-
newable, low-carbon energy base, it exposes the country to signif-
icant risks from seasonal variability and changing climatic con-
ditions.® In order to tackle these weaknesses, the country has
increasingly prioritised energy diversification, focusing on ‘small-
scale, decentralized solutions’, which align with its geographical
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and socio-economic needs.® The exploration of underutilised re-
newable resources such as wind and biomass studies conduct-
ed by Abidov in the Osh and Jalal-Abad regions indicate potential
for small-scale wind farms, which ‘could provide localized elec-
tricity solutions for underserved areas’.®” Comparably, research by
KREA into biomass energy in the Chui Valley suggests opportuni-
ties for utilising agricultural waste to produce bioenergy, reduc-
ing reliance on imported fossil fuels.®® The ‘Green Economy Pro-
gram 2030’, launched in 2021 promotes localised energy markets
to reduce reliance on centralised power grids.®?A key component
is the creation of ‘rural energy cooperatives’, empowering com-
munities to manage renewable energy projects.® This programme
aligns with the 2018 Concept of Kyrgyzstan as a Green Economy
Country and is supported by UNDP and local cooperative initia-
tives.® International collaboration drives Kyrgyzstan’s renewable
energy progress: the EU GEF have funded energy efficiency pro-
jects and renewable energy integration in schools and hospitals:®2
Also, in 2024, the Kyrgyz government and EBRD signed an agree-
ment to finance a 40 MW wind farm near Tokmok, the country’s
first utility-scale project.%® Challenges persist despite the progress
made: according to Shadrina there are regulatory issues with land
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allocation rules that deter private investment,® and a 20 MW bi-
omass plant in Jalal-Abad is stalled due to land disputes.® In the
author’s view, outdated grid infrastructure further hinders renew-
able energy integration, particularly in remote areas requiring off-
grid solutions.

2.4 Contrasting approaches in renewable energy
development

As could be noted from previous paragraphs, both countries
employ distinct strategies to finance renewable energy projects,
highlighting their contrasting governance structures and econom-
ic approaches. Kazakhstan has successfully raised over $300 mil-
lion through green bonds since 2021, funding projects like the
100 MW Zhanatas Wind Farm and the 40 MW Aktau Solar Farm.%
These initiatives have attracted significant international invest-
ment, with institutions such as EBRD committing over $120 mil-
lion to support Kazakhstan’s renewable energy transition.®” Anal-
ogously, ADB has allocated approximately $60 million toward
renewable energy projects in Kazakhstan,?® focusing on hybrid
systems that integrate wind, solar, and storage technologies. The
influx of funding underscores Kazakhstan’s ability to leverage fi-
nancial tools, whereas centralised governance often creates bot-
tlenecks, with project approval times averaging six months due
to bureaucratic delays.”® Kyrgyzstan remains heavily dependent
on international grants, receiving over $90 million from the UN-
DP and GEF between 2015 and 2023 to support renewable energy
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initiatives.!® Projects such as the 5 MW Tokmok Wind Farm and
micro-hydro installations in Naryn and Issyk-Kul regions have
benefited from these funds. Despite this support, Kyrgyzstan has
struggled to scale its renewable energy efforts.’** Regulatory uncer-
tainty, unclear land allocation policies, and unresolved land dis-
putes have delayed projects like the 30 MW wind farm near Is-
syk-Kul,*2 which has been stalled for three years.'® Private sector
participation remains limited, with only 15% of renewable en-
ergy funding in Kyrgyzstan coming from private investors, com-
pared to 45% in Kazakhstan.'® This discrepancy highlights the
need for Kyrgyzstan to create ‘a more predictable investment en-
vironment’.?® Both countries face infrastructure challenges that
exacerbate their financing issues: Kazakhstan’s aging grid infra-
structure, with over 50% of its transmission lines exceeding their
intended lifespan, requires an estimated $2 billion in upgrades
by 2030 to integrate variable renewable energy sources.’?® Smart
grid technologies, such as the pilot project implemented in Al-
maty in 2022, have shown promise, reducing transmission loss-
es by 8%, yet scaling these solutions requires additional invest-
ments and streamlined regulatory frameworks. Kyrgyzstan, on the
other hand, grapples with limited grid access in rural and ‘moun-
tainous regions’,” where approximately 20% of households rely
on off-grid solutions.'® Expanding the national grid to these are-
as would require $700 million, a figure that exceeds current gov-
ernment budget allocations.'® As a result, off-grid renewable solu-
tions, including solar microgrids and small-scale hydro, have be-
come essential but remain underfunded.**®
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The broader implications of bridging these financial and reg-
ulatory gaps are significant. According to Sulaimanova, Kazakh-
stan and Kyrgyzstan have the ‘potential to lead Central Asia’s
renewable energy transition’,*** but we believe doing so will re-
quire aligning their financing strategies with effective governance
models.

111 Burulcha Sulaimanova and others, ‘Energy transition in Central Asia: a systematic
literature review’ in R Sabyrbekov, I Overland and R Vakulchuk (eds), Climate Change
in Central Asia (Cham: Springer 2023) 69 <https://library.oapen.org/bitstream/

handle/20.500.12657/63009/1/978-3-031-29831-8.pdf#fpage=72> accessed 5 January
2024.




3. Theoretical Framework

The theoretical framework of this work is grounded in two
key approaches: decentralisation theory and participatory govern-
ance theory. Together, these frameworks could provide a founda-
tion for understanding how local governance and community en-
gagement influence renewable energy transitions, particularly in
the Central Asian contexts (Kazakhstan and Kyrgyzstan). The anal-
ysis also incorporates recent findings to expand on the limitations
and potential applications of these theories in renewable energy
policy.

3.1 Theoretical perspectives on decentralisation in renewable
energy governance

Decentralisation theory posits that ‘transferring authori-
ty from central governments to local or regional entities leads to
more responsive and effective governance’; by delegating control
over resource management, service delivery, and policy imple-
mentation, decentralisation aims to improve outcomes across var-
ious sectors, including renewable energy.'*? Local governments,
due to their proximity to communities, are often better positioned
to understand regional needs and adapt policies accordingly.'*3
The localised approach is critical in renewable energy develop-
ment, where geographic and climatic conditions vary significant-
ly, necessitating tailored solutions that centralised systems may

112 Jean-Paul Faguet, ‘Decentralization and governance’ (2014) 53 World Development 2

<https://doi.org/10.1016/j.worlddev.2013.01.002>
113 jbid.
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struggle to provide.'* Faguet argues that decentralisation enhanc-
es governance by increasing accountability, improving policy re-
sponsiveness, and reducing bureaucratic inefficiencies often as-
sociated with central control.'*® In renewable energy, decentral-
isation facilitates the development of region-specific strategies
- such as prioritising solar energy in sun-rich areas or wind ener-
gy in regions with favourable wind conditions.**® Through direct
engagement with stakeholders, local authorities address specif-
ic challenges more efficiently and manage community-based re-
newable projects effectively.'?” Research by Oates et al support this
view, noting that decentralisation historically fosters policy inno-
vation, particularly in sectors requiring adaptability*'8, such as en-
ergy; Kuzemko et al also highlight that decentralised governance
promotes experimentation and innovation, essential for emerging
sectors like renewable energy.**?

Across Kazakhstan, decentralisation has been gradual and
uneven, particularly in the energy sector: while some adminis-
trative powers have been devolved, energy policy remains highly
centralised, resulting in bureaucratic delays that hinder renewa-
ble energy projects. Kassen argues that the central government’s
tight control over strategic sectors stifles local governments’ flexi-
bility and innovation.'® For instance, the 100 MW Zhanatas wind
farm, one of Kazakhstan’s largest renewable projects, faced over
two years of delays due to prolonged approval processes involv-
ing multiple national agencies.'?* Research by Karatayev et al esti-
mates that decentralizing approval procedures could reduce pro-
ject timelines by up to 30%, allowing faster deployment of critical

114 Jean-Paul Faguet and Mahvish Shami, ‘The incoherence of institutional reform:
decentralization as a structural solution to immediate political needs’ (2022) 57(1)
Studies in Comparative International Development 85 <https://link.springer.com/
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renewable infrastructure.'? Localized success stories demonstrate
the potential of decentralisation. The Burnoye Solar Project, de-
veloped as a public-private partnership in the Zhambyl region,
achieved faster implementation due to the involvement of local
authorities; operational within 18 months, the project highlights
how decentralisation can accelerate renewable energy develop-
ment by streamlining approvals and reducing bureaucratic bar-
riers.*?® Siegel suggests that fostering regional autonomy could
double the rate of renewable capacity growth over the next dec-
ade.'® Similarly, Libman argues that decentralisation enables lo-
cal governments to align renewable energy solutions more effec-
tively with regional conditions.'?®

In contrast, Kyrgyzstan has advanced further in decentral-
izing its governance structures. Municipalities exercise autono-
my over local resource management, allowing for small-scale re-
newable projects, particularly in rural areas. Esenaliev and Kis-
unko highlight that the country’s decentralised governance has
facilitated community-based micro-hydro projects, providing re-
liable electricity to over 30,000 households in remote regions.*?
For example, a 300 kW micro-hydro project in Jalal-Abad, man-
aged by local cooperatives, has supplied power to approximately
2,000 households since its launch in 2018.'?” The Kyrgyz Renewa-
ble Energy Association’s 2022 report contains over 80 small-scale
renewable projects nationwide, with a combined capacity of about
25 MW.12.'28 However, Musaeva cautions that decentralisation in
Kyrgyzstan is constrained by limited financial resources and tech-
nical expertise, leading to reliance on international organisations
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for funding and support.’® Recent collaborations, such as a $75
million programme by the Asian Development Bank, aim to ad-
dress these gaps by supporting small-scale solar projects in rural
areas.'3°

These contrasting experiences highlight the complexities of
decentralisation in renewable energy policy. While centralisation
in Kazakhstan enables strategic national planning, it limits re-
gional adaptability and slows project approvals. Sovacool et al sug-
gest that decentralisation could enhance regional innovation and
attract local investment by reducing bureaucratic hurdles.*3* To-
leubayev et al estimate that decentralising project approvals could
increase renewable capacity by 25% by 2030.%*2 In Kyrgyzstan, de-
centralisation has fostered community engagement and sustain-
ability but requires consistent funding and technical support to
scale effectively. Weidlich emphasises that successful decentrali-
sation necessitates adequate resources and training for local gov-
ernments.’® For Kyrgyzstan, partnerships with international do-
nors and private entities could significantly expand the scope of
renewable projects. Sovacool and Walter argue that decentralisa-
tion must be complemented by national-level support to address
structural and infrastructural challenges, ensuring a cohesive en-
ergy transition strategy.'34
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3.2 Participatory governance in renewable energy
development

Participatory governance theory emphasises the importance
of ‘involving local communities in decision-making processes to
increase the legitimacy, acceptance, and sustainability of policies
and projects.'® In renewable energy, participatory governance en-
sures that local populations are actively engaged in planning, im-
plementation, and monitoring, resulting in projects that align
with community needs and gain social acceptance. Community
involvement fosters a sense of ownership, which improves long-
term maintenance, operational efficiency, and economic viabili-
ty.**® Wiistenhagen, Wolsink, and Biirer argue that social accept-
ance is critical to the success of renewable energy projects; their
research shows that community-driven projects tend to be more
sustainable and face less resistance compared to top-down initi-
atives imposed by governments or private entities.*®Aklin et al
found that community-driven projects in India achieved higher
user satisfaction and lower operational costs, as local stakeholders
were more invested in their success.3® Bauwens adds that commu-
nity-owned renewable energy projects often see a 15-20% increase
in efficiency due to enhanced local engagement.*3°

In Kazakhstan, participatory governance in renewable energy
is still in its infancy. Large-scale projects, such as the 100 MW As-
tana Solar Plant, are primarily driven by national policies and for-
eign investments, with minimal community input. This top-down
approach often results in lower community acceptance and delays.
For instance, the Astana Solar Plant faced protests during its con-
struction due to inadequate engagement with local stakeholders
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on land acquisition and environmental concerns.'*° Baytelieva et
al suggest that adopting community-oriented approaches, such
as those seen in smaller projects in the Karaganda region, could
mitigate these issues.’**A 20 MW solar farm in Karaganda, devel-
oped with local stakeholder input, not only expedited implemen-
tation but also created over 150 local jobs. Community training
programs further enhanced sustainability and local economic
development.?4?

In Kyrgyzstan, participatory governance is more established,
particularly in community-driven micro-hydro projects. Rahimov
highlights that over 70% of micro-hydro projects in rural Kyr-
gyzstan involve community participation, leading to higher sus-
tainability and operational efficiency.**® For example, the 300 kW
micro-hydro plant in Naryn has provided stable electricity to over
2,000 households since 2018.* Community involvement extend-
ed to financial contributions, with residents collectively raising
15% of the project’s initial capital.** The Kyrgyz Renewable Ener-
gy Association 2022 report states that these projects have not on-
ly improved energy access but also created approximately 500 jobs
in rural areas.**®

Kazakhstan and Kyrgyzstan’s contrasting approaches illus-
trate the potential and challenges of participatory governance. As
Kazakhstan’s focus on scaling large projects often overlooks com-
munity engagement, Kyrgyzstan’s grassroots approach demon-
strates how local involvement can drive small-scale project suc-
cess. Scaling community-driven initiatives remains a challenge
in both countries, however. Breyer et al argue that combining
participatory models with stronger technical support and finan-
cial mechanisms could enable broader implementation without
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sacrificing local ownership.**” Emerging models of participatory
energy platforms, combining digital tools and cooperative frame-
works, could also be explored to scale projects effectively.’*® While
decentralisation and participatory governance offer pathways to
localised energy solutions, both theories have limitations. Decen-
tralisation can exacerbate resource disparities, with wealthier re-
gions better positioned to leverage its benefits, leaving poorer are-
as struggling to implement effective energy policies. For example,
urban centres like Almaty in Kazakhstan may benefit dispropor-
tionately compared to rural regions, which lack infrastructure and
funding.**® Additionally, weak oversight mechanisms can lead to
resource mismanagement or corruption. Akylbekova et al high-
light concerns about transparency and efficiency in Kyrgyzstan’s
municipal resource management, despite the success of small-
scale projects.*®®

Participatory governance, while fostering inclusivity, can in-
advertently marginalise vulnerable groups. Gadenne notes that lo-
cal elites often dominate participatory processes, sidelining wom-
en, minorities, and poorer households.'® In Central Asia, tradi-
tional hierarchies in rural areas may limit the inclusiveness of
energy planning. Participatory processes can also be time-inten-
sive, delaying project implementation in contexts where urgent ac-
tion is needed. Addressing these issues requires structured frame-
works for inclusivity and efficiency, incorporating gender-sensitive
policies and conflict resolution mechanisms;**? Decentralisation
and participatory governance provide valuable frameworks for un-
derstanding renewable energy transitions, particularly in Central
Asia, but their limitations underscore the need for integrated sup-
port systems, capacity-building efforts, and inclusive practices.
Addressing these gaps can enhance the scalability and equity of
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renewable energy initiatives, contributing to sustainable develop-
ment goals in Kazakhstan and Kyrgyzstan. Incorporating innova-
tive governance models and international cooperation will be crit-
ical to achieving these objectives.



4. Research design

4.1 The purpose and objectives of the study

This study aims to examine the causal relationships between
decentralisation, community participation, and renewable energy
outcomes in Kazakhstan and Kyrgyzstan, with a focus on achiev-
ing Sustainable Development Goals 7 (Affordable and Clean En-
ergy) and 13 (Climate Action). The research emphasises how gov-
ernance structures influence renewable energy adoption and their
socio-economic and human rights implications. Specifically, the
study investigates how decentralised governance, and participa-
tory models can enhance energy equity, operational efficiency,
and climate resilience in Central Asia.

The key objectives of this study are:

01 —To analyse the impact of local government autonomy
on renewable energy capacity and project implementation
efficiency.

02 —To evaluate the role of community participation in
generating socio-economic benefits, such as job creation and
infrastructure improvements.

03 —To assess the combined effect of decentralisation and
community engagement on progress toward SDGs 7 and 13.
04 —To provide evidence-based recommendations for
enhancing renewable energy governance and addressing
energy equity in Central Asia.
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4.2 Hypotheses, research questions and research approach

This study tests three hypotheses to analyse the causal rela-
tionships between governance structures, community participa-
tion, and renewable energy outcomes. The first hypothesis posits
that those higher levels of local government autonomy correlate
with increased renewable energy capacity and improved project ef-
ficiency. The null hypothesis assumes no significant relationship
between autonomy and project outcomes, while the alternative
hypothesis asserts that autonomy statistically enhances renewa-
ble energy metrics. The second hypothesis examines the extent
to which community participation contributes to socio-economic
benefits, including job creation and infrastructure development.
The null hypothesis suggests no measurable contribution, where-
as the alternative hypothesis claims that participation significant-
ly improves these outcomes. The third hypothesis investigates
whether decentralisation and community participation together
produce greater progress toward SDGs 7 and 13 compared to each
factor independently. The null hypothesis assumes no added ben-
efit from their interaction, while the alternative hypothesis em-
phasises their combined impact as critical for advancing renewa-
ble energy goals. To test these hypotheses, the study addresses the
following research questions:

01 —What is the statistical relationship between local
government autonomy and renewable energy capacity growth,
as well as project implementation efficiency?

02 —To what extent does community participation contribute
to socio-economic outcomes such as job creation and
infrastructure improvements?

03 —To what extent does decentralisation and community
participation jointly influence renewable energy adoption

and alignment with specific SDG targets, compared to their
independent effects?

These research questions are designed to guide a strictly
quantitative investigation, using advanced statistical models to
quantify relationships and establish causality.



4.3 Research variables and causal relationships

The research framework identifies three types of variables:
independent, dependent, and control. The independent varia-
bles are local government autonomy and community participa-
tion, both quantified using standardised indices. Autonomy is
measured by the degree of decision-making authority delegat-
ed to regional governments, while participation captures the ex-
tent of public involvement in project planning, implementation,
and monitoring. The dependent variables include renewable en-
ergy capacity (measured in megawatts), socio-economic benefits
(quantified through job creation rates and infrastructure improve-
ments), and alignment with specific SDG targets, such as energy
access (SDG 7.1), renewable energy share (SDG 7.2), and climate
resilience (SDG 13.1). Control variables such as geographic diver-
sity, project size, funding availability, and renewable resource po-
tential are incorporated to account for external factors that could
influence outcomes.

Causation is the central focus of this study, which seeks to
go beyond identifying correlations to establish clear causal rela-
tionships between governance structures and renewable energy
outcomes. The study employs advanced statistical techniques, in-
cluding multiple regression models and causal inference meth-
ods such as difference-indifferences (DiD) and propensity score
matching (PSM). These approaches are designed to check for con-
founding variables and ensure robust causal analysis. For exam-
ple, regression modelling quantifies the direct effect of local gov-
ernment autonomy on renewable energy capacity, isolating its
influence from funding disparities or geographic conditions. Sim-
ilarly, community participation is evaluated for its contribution to
socio-economic outcomes, independent of broader national poli-
cies or external funding sources. By adopting these methods, the
study minimizes bias and enhances the validity of its causal infer-
ences. The concept of causation in this study aligns with Rubin’s
Causal Model, which emphasises the importance of counterfactu-
al analysis to validate causal claims. This framework ensures that
the observed effects can be directly attributed to the independent
variables (autonomy and participation) rather than to external or
unmeasured factors.

Decentralization and Renewable Energy Policy in Central Asia

29



Alina Salakhunova

30

4.4 Methods of data collection and analysis

This study employs a rigorous quantitative approach to data
collection and analysis, relying on primary and secondary sourc-
es to ensure validity and reliability. Primary data was gathered
through structured surveys targeting three key groups: local gov-
ernment officials, community members, and project managers.
Surveys were designed to capture detailed quantitative metrics,
including governance autonomy, levels of community participa-
tion, and renewable energy project outcomes. A stratified random
sampling method was used to ensure that regions with varying
governance models and renewable energy profiles were propor-
tionally represented. The sample included 100 local government
officials, 200 community members, and 50 project managers,
achieving a 95% confidence level with a +5% margin of error; Sec-
ondary data was sourced from internationally recognised organ-
izations, including the International Renewable Energy Agency
(IRENA), World Bank, and the International Energy Agency (IEA).
These sources provided supplementary metrics on energy capaci-
ty, financial investments, and socio-economic indicators such as
employment and infrastructure development. Cross-validation of
primary and secondary data ensured consistency and accuracy in
the findings.

Data analysis employed advanced statistical techniques, in-
cluding multiple regression analysis, correlation matrices, and
causal inference methods such as propensity score matching
(PSM). These techniques allowed the effects of governance auton-
omy and community participation on renewable energy outcomes
to be isolated while checking for confounding variables such as
funding availability, geographic diversity, and project size. For ex-
ample, regression models were used to quantify the direct impact
of local government autonomy on renewable energy capacity. At
the same time, PSM ensured that comparisons between decentral-
ised and centralised regions were statistically robust. This meth-
odological rigor ensures the study’s conclusions are both valid
and generalizable.



4.5 Ethical considerations and study limitations

This study adheres to rigorous ethical standards to ensure
the integrity and reliability of the research process. Ethical approv-
al was obtained from an institutional review board, guaranteeing
compliance with international research ethics guidelines. All par-
ticipants in the surveys provided informed consent, and their an-
onymity was maintained throughout the study. Surveys were con-
ducted in a confidential environment, ensuring that respondents
felt secure sharing accurate and unbiased information. Addition-
ally, participants were informed of their right to withdraw from
the study at any stage without consequence. Data was anonymised
during analysis, and secure storage protocols were implemented
to protect sensitive information.

Despite the robust methodology, the study acknowledges
certain limitations. First, the reliance on self-reported survey da-
ta may introduce response biases, as participants could overesti-
mate or underestimate levels of governance autonomy or commu-
nity participation. This limitation was addressed through triangu-
lation with secondary data sources, ensuring that discrepancies
were minimised, and findings remained credible. Second, incom-
plete or inconsistent records of smaller renewable energy projects
in the region posed challenges to generalisability. To mitigate this,
the study focused on larger, well-documented projects to estab-
lish clear causal relationships. Another limitation arises from the
contextual specificity of the study, which is focused on Kazakh-
stan and Kyrgyzstan. While the findings provide valuable insights
into governance and renewable energy dynamics in these coun-
tries, their applicability to other regions with distinct socio-po-
litical environments may require further investigation. Lastly, fi-
nancial and technical constraints in low-autonomy and low-par-
ticipation regions could not be fully isolated, as they are deeply
embedded within broader governance frameworks. Future stud-
ies could explore these variables in greater depth to complement
the present findings.

Decentralization and Renewable Energy Policy in Central Asia

31



Alina Salakhunova

32

5. Data analysis and results

5.1 Local government autonomy and renewable energy
project success

Local government autonomy is widely regarded as a pivotal
factor influencing the success of renewable energy projects. In the
context of Central Asia, this relationship assumes heightened sig-
nificance due to the region’s unique socio-political and economic
structures, characterised by the legacy of centralised governance
from the Soviet era. This section examines the first hypothesis,
that higher levels of local government autonomy correlate posi-
tively with renewable energy project outcomes, focusing on com-
pletion rates, capacity target achievement, operational efficiency,
and socio-economic benefits. By analysing renewable energy ini-
tiatives in ten regions—five in Kazakhstan (Zhambyl, Karaganda,
Almaty, Mangystau, Kostanay) and five in Kyrgyzstan (Osh, Naryn,
Batken, Jalal-Abad, Issyk-Kul)—the study evaluates the role of lo-
cal governance structures in determining project success.

The regions were selected based on their renewable energy
potential, governance frameworks, and levels of international sup-
port. Central Asia’s governance structures vary from centralised
to decentralised models, directly impacting renewable energy out-
comes. In Kazakhstan, the Zhambyl and Karaganda regions, with
high solar and wind potential, benefit from centralised planning
but face implementation delays due to rigid processes. Almaty and
Mangystau, under medium autonomy, balance local and nation-
al oversight, enabling faster project progress. Kostanay, a low-au-
tonomy region, experiences significant delays in project approvals
and resource allocation, as noted in the World Bank 2023 report,
and Kyrgyzstan’s decentralised model grants municipalities great-
er control over renewable energy projects. The regions of Naryn



and Osh utilise extensive river systems for hydropower, supported
by local governance in site selection and management.**® Batken
and Jalal-Abad, with medium autonomy, show improved stake-
holder collaboration but slower project timelines. Issyk-Kul, un-
der low autonomy, struggles with delays and inflexible planning.
These differences highlight how autonomy levels influence renew-
able energy project efficiency in Central Asia. The analysis evalu-
ates project success using five metrics: completion rates, capacity
target achievement, operational efficiency, budget management
efficiency, and job creation impact.*5

Quantitative data for the whole research were requested from
the Statistics Committee of the Republic of Kazakhstan (stat.gov,
Bureau of National statistics RK, and govKZ were used as addition-
al sources) and the National Statistical Committee of the Kyrgyz
Republic (additional sources includes NewCisstat,) supplement-
ed by project-specific reports from the Ministry of Energy in both
countries. Completion rates and capacity achievements were cal-
culated by comparing planned milestones and installed capacities
with reported outputs, while operational efficiency was derived
from energy production data provided by KEGOC and the Nation-
al Energy Holding. Budget management efficiency was estimated
by comparing planned and actual expenditures outlined in Asian
Development Bank assessments.

Table 5.1 (see appendix A) summarises project success met-
rics by region, including completion rates, capacity target achieve-
ment, operational efficiency, and time-to-approval in days; these
metrics illustrate the comparative performance of high-autonomy,
medium-autonomy, and low-autonomy regions in renewable en-
ergy projects. Completion rates represent the percentage of pro-
jects finalised within the planned timeframe; it was calculated by
formula: CR = 100, where represents the number of projects suc-
cessfully completed on time, is total number of projects initiat-
ed, D is aggregate delay (in days), T'is total plan duration (in days).
The analysis of project completion rates reveals that high-autono-
my regions like Zhambyl (78%), Karaganda (72%), Osh (83%), and
Naryn (85%) exhibit significantly higher completion rates com-
pared to medium and low-autonomy areas. This trend suggests

153 Wibke Crewett, ‘Introducing Decentralized Pasture Governance in Kyrgyzstan:
Designing Implementation Rules’ (2015) Environmental Science & Policy 215 <https://
doi.org/10.1016/j.envsci.2014.12.009>.
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that high-autonomy regions benefit from the flexibility to adapt
timelines, manage resources efficiently, and address unforeseen
challenges with minimal delay. According to Kassen,'® ‘high au-
tonomy empowers local governments to streamline project sched-
ules by reducing bureaucratic delays’, aligning with the superi-
or completion rates observed here. Conversely, low-autonomy re-
gions such as Kostanay (41%) and Issyk-Kul (53%) show much
lower completion rates, averaging only 47%. These lower rates are
often attributed to delays in funding approvals and rigid oversight
by national agencies, resulting in project stagnation when adjust-
ments are necessary, Azfar similarly suggests that centralised gov-
ernance limits project responsiveness, a constraint reflected in
these regions’ lower completion rates.'s®

Capacity target achievement is a key metric to evaluate how
effectively regions fulfil their planned renewable energy capacity
goals; it was calculated by the formula: CTA is installed capac-
ity, is planned capacity, and is Capacity deviation (positive for
over-performance, negative for under-performance). As could be
seen in the table (see appendix A), high-autonomy regions again
outperformed, with areas like Osh and Naryn achieving 80% and
82% of their renewable energy capacity targets, respectively, ex-
ceeding a 75% threshold. Autonomy allows for the establishment
of region-specific energy production targets, facilitating custom-
ised approaches to capacity-building efforts, as highlighted by the
World Bank. *7In contrast, Kostanay and Issyk-Kul met only 46%
and 56% of their capacity goals, respectively, indicating the chal-
lenges of national-level restrictions in scaling renewable projects
effectively. This shortfall aligns with findings from Rakhimova,
which suggests that centralised systems struggle to adjust capaci-
ty targets dynamically, thus limiting progress in regions with high
renewable potential.**®

155 Wibke Crewett, ‘Introducing Decentralized Pasture Governance in Kyrgyzstan:
Designing Implementation Rules’ (2015) Environmental Science & Policy 215 <https://
doi.org/10.1016/j.envsci.2014.12.009>.

156 Omar Azfar, Satu Kahkonen and Patrick Meagher, ‘Conditions for Effective
Decentralized Governance: A Synthesis of Research Findings’ (2001) <https://
www.anti-corruption.org/wp-content/uploads/2016/11/Conditions-for-effective-
decentralisation-Corruption-Univ-of-Maryland-March-2001.pdf> accessed 16 July
2024.
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158 Aliya Rakhimova, ‘Overcoming Barriers to the Adoption of Decentralized Energy
Generation in Central Asia’ (MA thesis, University of Padua 2024) <https://thesis.
unipd.it/bitstream/20.500.12608/62336/1/THE%20THESIS%20A.R..pdf> accessed 5
September 2024.
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Operational efficiency evaluates the ratio of energy output to
input: OE (%) is energy output (MWh), is energy input (MWh), is
resources used inefficiently, is total resources allocated. Opera-
tional efficiency data further illustrates the advantages of auton-
omy. Regions like Naryn reported an impressive 87% operational
efficiency, with Zhambyl and Osh each exceeding 80%. The ability
to implement localised procurement strategies and maintain op-
erational flexibility allowed these regions to minimise inefficien-
cies. Oates’ framework on decentralisation supports this, linking
local decision-making power to heightened resource efficiency.**®
In contrast, low-autonomy regions such as Kostanay (52%) and
Issyk-Kul (60%) faced inefficiencies attributed to centralised pro-
curement and maintenance processes, which often resulted in de-
lays. Zadayev note that centralised processes can increase ineffi-
ciency by limiting the scope for region-specific adjustments, cor-
roborating the lower efficiency rates observed in these regions.°

Budget Management Efficiency evaluates how effectively re-
gions adhere to their planned budgets. It is calculated by: BME
100, where is actual expenditure and is planned budget allocat-
ed for the projects, and is unplanned expenditures. High-autono-
my regions demonstrated superior budget management efficien-
cy: Zhambyl (70%) and Naryn (75%) optimised their financial re-
sources through autonomous allocations, which enabled local
authorities to reallocate funds dynamically in response to imme-
diate project needs. Cummings et al indicate that local govern-
ance enhances budgetary efficiency by allowing adaptive financial
planning®®. In contrast, low-autonomy regions such as Kostanay
(45%) and Issyk-Kul (48%) struggled with budget flexibility due
to rigid national budget allocations. These findings are consist-
ent with ADB, which highlights that centralised budget controls
limit the capacity of local managers to address fluctuating project

159 Aliya Rakhimova, ‘Overcoming Barriers to the Adoption of Decentralized Energy
Generation in Central Asia’ (MA thesis, University of Padua 2024) <https://thesis.
unipd.it/bitstream/20.500.12608/62336/1/THE%20THESIS%20A.R..pdf> accessed 5
September 2024.

160 Emil Zadayev, ‘Leadership and Democratization in Kazakhstan and Kyrgyzstan:
Comparative Analysis of Political Systems of Post-Soviet Countries’ (2024) 10(2)
Uluslararasi Politik Arastirmalar Dergisi 60 <https://doi.org/10.25272/icps.1506641>.

161 Sally N Cummings and Ole Norgaard, ‘State Capacity in Kazakhstan
and Kyrgyzstan: A Comparative Perspective’ in Nordic Political Science
Association Workshop 22 (2002) <https://citeseerx.ist.psu.edu/

document?repid=rep1&type=pdf&doi=30564be13657417b5ba929ee05acc73acc86acbf>
accessed 19 October 2024.
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demands effectively.'®? Toishinova Gulnara in Zhambyl empha-
sised that ‘autonomy enabled the prompt resolution of material
shortages’, ensuring continuous project progress without signifi-
cant delays. She highlighted that this ability to respond quickly to
resource challenges was critical in maintaining project timelines
and avoiding disruptions, demonstrating the practical advantages
of decentralised governance.

The socio-economic benefits of job creation were assessed
using the formula: JCI 100. is the number of local employees
hired for the projects, is the total workforce engaged in the pro-
jects, is the external employees hired and is the weight for local
labour preference. The socio-economic impact of job creation al-
so varied significantly between high and low-autonomy regions. In
Osh and Naryn, local governance enabled substantial job creation
impacts of 45% and 42%, respectively, as authorities could priori-
tise local labour, bolstering community-driven economic growth.
Wibbels emphasise that local governance structures can enhance
socio-economic outcomes by fostering local employment.!¢® By
contrast, Kostanay and Issyk-Kul recorded the lowest job creation
impacts, at only 15% and 18%, respectively, as centralised hiring
processes limited local employment opportunities. UNDP similar-
ly found that centralised governance structures often hinder com-
munity engagement in job creation, consistent with the lower em-
ployment rates observed in these regions.*®*

Time-to-approval measures the efficiency of the project ap-
proval process, incorporating multi-stage reviews: TTA), where is
the approval date for stage , is the submission date for stage ,
and is the total number of approval stages. Time-to-approval met-
rics indicate that high-autonomy regions experienced faster ap-
proval processes, averaging just 40 days, with Osh at 35 days and
Naryn at 30 days. Local governments in these regions could ex-
pedite administrative procedures without awaiting national-lev-
el approvals, allowing projects to proceed more rapidly. Sovacool
and Linnér argue that decentralised systems reduce bureaucrat-
ic bottlenecks, a finding supported by the reduced approval times
in these high-autonomy areas. In contrast, low-autonomy regions

162 jbid.

163 Erik Wibbels, ‘Decentralized Governance, Constitution Formation, and
Redistribution’ (2005) 16 Constitutional Political Economy 161 <https://link.springer.
com/article/10.1007/s10602-005-2234-6> accessed 23 July 2024.
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exhibited prolonged approval times, with Kostanay averaging 120
days. This delay aligns with IRENA’s observations that centralised
governance structures frequently extend approval timelines, hin-
dering the timely progress of renewable projects. Figure 5.1 illus-
trates project completion rates across regions with varying auton-
omy levels.

Figure 5.1: Project completion rates by region and autonomy level
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Fig. 5.1 illustrates project completion rates across various
regions, segmented by levels of autonomy: high, medium, and
low. High-autonomy regions, including Zhambyl, Karaganda,
Osh, and Naryn, exhibit the highest completion rates, averaging
79.5%. Medium-autonomy regions—Almaty, Mangystau, Batken,
and Jalal-Abad—follow with an average completion rate of 63%.
Lastly, low-autonomy regions, Kostanay and Issyk-Kul, show the
lowest completion rates, averaging 47%. The colour-coding vis-
ually distinguishes these autonomy levels, highlighting how high-
er autonomy correlates with increased completion rates across
the regions. The figure also emphasises that high-autonomy re-
gions have an average completion rate of nearly 80%, compared
to 63% for medium-autonomy regions and 47% for low-autonomy
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regions, reinforcing a positive correlation between autonomy and
project completion. Additionally, Figure 5.2 illustrates the aver-
age time-to-approval across autonomy levels, a critical factor in
project success.

Figure 5.2: Average time-to-approval (days) by autonomy level
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Fig. 5.2 presents the time-to-approval for projects by region,
organised into high, medium, and low autonomy levels. High-au-
tonomy regions, represented in blue, include Zhambyl (45 days),
Karaganda (50 days), Osh (35 days), and Naryn (30 days), with an
average approval time of 40 days. Medium-autonomy regions,
shown in orange, consist of Almaty (75 days), Mangystau (80 days),
Batken (60 days), and Jalal-Abad (70 days), averaging 71 days for
approvals. Low-autonomy regions, in green, are Kostanay (120
days) and Issyk-Kul (90 days), with a significantly higher average
of 105 days. The chart illustrates that higher autonomy is associat-
ed with faster project approvals, highlighting the efficiency of de-
centralised governance.

Mukambetova emphasised that ‘direct control over resourc-
es allowed us to allocate funds for critical repairs within three
days, compared to weeks under centralized systems’. Esenaliev de-
tailed how local contractors, hired for the Kalmak-Ashu Micro-Hy-
dro Plant in 2021, quickly adapted to on-site challenges, such as



rerouting water flow during construction, ensuring the project re-
mained on schedule. Table 5.2 summarises the reported benefits,
capturing regional differences in efficiency gains, delay reduction,
and adaptability.

Table 5.2: Summary of reported benefits by region

Region: Efficiency gain (%) Reduction in delays (%)  Local adaptability (%)
Zhambyl 30 25 35
Kostanay 12 10 15
Naryn 28 30 40
Issyk-Kul 15 12 18

Source: created by the author

The data supports Hypothesis 1, confirming a positive asso-
ciation between local government autonomy and renewable ener-
gy project success. High-autonomy regions exhibit greater project
completion rates (79.5% on average) and shorter approval times
(40 days on average). The correlation coefficient of 0.74 (p < 0.01)
further validates the statistical significance of autonomy in influ-
encing project outcomes. The quantitative results are strength-
ened by contextual understanding, which indicate that decentral-
ised governance allows for tailored decision-making and resource
allocation, reducing delays and enhancing project adaptability. In
Kazakhstan, Yerbol Shirakpayevich Karashukeyev and Nurzhan Sa-
bitovich Kalenderov from Zhambyl region shared that local budget
approvals have been pivotal in reducing project delays by nearly
30% compared to regions like Kostanay, where funding remains
tightly controlled by central governance. Reflecting on this differ-
ence, Karashukeyev noted, ‘our ability to act quickly reflects our
understanding of local project needs, allowing us to secure funds
and adapt installations to the local climate within weeks, rather
than months’. For instance, during the Kalmak-Ashu Micro-Hy-
dro Project, locally hired teams rerouted water channels within 48

Decentralization and Renewable Energy Policy in Central Asia

39



Alina Salakhunova

40

hours to mitigate damage from unexpected flooding, ensuring the
project stayed on schedule; Karashukeyev acknowledged a criti-
cal limitation: Zhambyl lacks specialised training programmes for
managing advanced solar technology, forcing local teams to rely
on external consultants for complex installations. Mukambetova
also highlighted similar challenges in Naryn, where hydropower
scaling requires technical expertise beyond the capacity of local
contractors; The findings of this study strongly support Hypothe-
sis 1, illustrating that high levels of local autonomy correlate with
enhanced renewable energy project outcomes across multiple di-
mensions. The data reveal several insights that highlight the ad-
vantages of decentralised governance structures in fostering pro-
ject success and suggest important policy implications for regions
seeking to improve renewable energy initiatives.

In terms of operational efficiency and project completion,
high-autonomy regions demonstrate a clear advantage due to
their capacity for adaptive and flexible project management. This
flexibility reduces delays, leading to improved project comple-
tion rates. The adaptive resource allocation observed aligns with
Faguet’s conclusions'®on decentralisation, which emphasise that
local control allows for more responsive resource management,
ultimately contributing to heightened operational efficiency and
the timely completion of renewable energy projects; the socio-eco-
nomic impact of local governance autonomy is also evident in the
significant employment benefits reported in regions with greater
local authority. This correlation supports Oates’ assertion *that
localised governance structures promote community investment
and enhance socio-economic development, which are critical for
ensuring the social acceptance and long-term sustainability of re-
newable energy projects. The ability to engage local labour not on-
ly fosters economic growth within communities but also builds lo-
cal support for renewable initiatives, further embedding these pro-
jects within the social fabric of each region; financial management
and time-to-approval data also underscore the benefits of decen-
tralised governance. High-autonomy regions demonstrate superi-
or financial control, allowing for flexible budget adjustments that
adapt to immediate project demands. Furthermore, the reduced

165 Erik Wibbels, ‘Decentralized Governance, Constitution Formation, and
Redistribution’ (2005) 16 Constitutional Political Economy 161 <https://link.springer.
com/article/10.1007/s10602-005-2234-6> accessed 23 July 2024.
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time-to-approval rates in these regions indicate that decentralised
governance minimises bureaucratic obstacles, facilitating quicker
project start times and better resource utilisation. These findings
are consistent with Kuzembko et al,*®” who argue that streamlined
administrative processes under decentralised governance models
reduce bureaucratic inefficiencies, allowing for more rapid project
initiation and execution.

The analysis examines the relationship between local govern-
ment autonomy and renewable energy project outcomes across
six selected regions in Kazakhstan and Kyrgyzstan. By categoris-
ing these regions into high, medium, and low levels of autono-
my, the analysis explores how different governance structures in-
fluence renewable energy project efficiency, scale, and adaptabil-
ity. The regions were selected to represent varying degrees of local
authority in project management, budget allocation, and regula-
tory flexibility, providing a comparative framework to assess pro-
ject success across distinct governance models. To conduct a thor-
ough analysis, three key metrics were identified: project comple-
tion rates, installed renewable capacity (in megawatts, MW), and
achievement of energy targets. These metrics capture the efficien-
cy, scale, and adaptability of renewable energy projects, serving
as indicators of project success. The six regions chosen for this
analysis—Zhambyl, Naryn, Turkistan, Jalal-Abad, Kostanay, and
Issyk-Kul—were classified based on their autonomy levels in re-
newable energy governance. Autonomy was assessed by the degree
of local control over planning, budget decisions, and project man-
agement. High-autonomy regions, such as Zhambyl in Kazakhstan
and Naryn in Kyrgyzstan, possess significant local authority, allow-
ing regional governments to manage funding allocation, resource
distribution, and regulatory adjustments tailored to local needs.
Medium-autonomy regions, including Turkistan in Kazakhstan
and Jalal-Abad in Kyrgyzstan, have partial control, with central-
ised oversight still playing a role. Low-autonomy regions like Ko-
stanay in Kazakhstan and Issyk-Kul in Kyrgyzstan operate under
centralised governance, with minimal local input in project plan-
ning and management.

167 Erik Wibbels, ‘Decentralized Governance, Constitution Formation, and
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The project completion rate, measured as the percentage of
projects finalised within the original timelines, highlights dispar-
ities in efficiency between high-autonomy and low-autonomy re-
gions. For instance, Zhambyl reported a completion rate of 80%,
significantly higher than Kostanay’s 49%, indicating that reduced
bureaucratic obstacles in high-autonomy regions facilitate faster
decision-making and smoother implementation. Naryn, another
high-autonomy region, achieved an even higher project comple-
tion rate of 85%, further demonstrating how decentralised gov-
ernance supports efficient project execution; Zhambyl officials al-
so noted challenges, particularly the lack of specialised technical
training required for larger-scale solar installations. In our opin-
ion, this gap indicates a need for targeted funding and technical
support to ensure long-term sustainability and success. By ad-
dressing these challenges, regions like Zhambyl could enhance
their capacity to implement complex renewable energy projects,
further validating the advantages of decentralised governance in
Central Asia’s renewable energy sector.

Figure 5.1.1: Average project completion rate by autonomy level

Low Autonomy

High Autonomy

Medium Autonomy

Source: created by the author

Figure 5.1.1 displays the average project completion rates
across regions: high-autonomy regions report an average comple-
tion rate of 82.5 %, followed by medium-autonomy regions at ap-
proximately 67 %, and low-autonomy regions at 49 %; this trend
suggests a clear association between higher autonomy levels and



more efficient project completion rates, supporting the hypothe-
sis that local governance positively impacts project timelines by
facilitating faster decision-making and reducing bureaucratic de-
lays. Installed renewable capacity, expressed in megawatts (MW),
serves as a metric to evaluate the scale of renewable energy expan-
sion achieved within each region, reflecting local governments’
capacity to implement projects that contribute to regional and
national energy goals. High-autonomy regions show significant-
ly higher installed capacities compared to those with lower au-
tonomy levels. For instance, Zhambyl’s renewable energy instal-
lations added 120 MW to the regional grid, while Naryn reached
an installed capacity of 75 MW. These figures stand in contrast to
the lower capacities recorded in low-autonomy regions, such as
Kostanay (15 MW) and Issyk-Kul (12 MW). This pattern indicates
that regions with greater autonomy are better equipped to identi-
fy and leverage regional resources for renewable energy develop-
ment. Zhambyl’s emphasis on solar installations, chosen to match
the region’s high levels of solar irradiance, illustrates the benefits
of local autonomy in selecting project types that align with envi-
ronmental conditions. Similarly, Naryn’s focus on small-scale hy-
droelectric projects takes advantage of the region’s abundant wa-
ter resources, demonstrating how local control enables the devel-
opment of adaptive, context-specific, renewable energy solutions.

Figure 5.1.2: Total renewable capacity installed by region
and autonomy level
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Figure 5.1.2 compares installed renewable capacity across
regions categorised by autonomy level. High-autonomy regions
demonstrate an average installed capacity of 97.5 MW, nearly
three times the capacity of low-autonomy regions, which average
13.5 MW. This pronounced difference underscores the role of lo-
cal decision-making power in enabling the scalability of renew-
able energy projects, highlighting how autonomy allows regions
to more effectively implement large-scale renewable installations
aligned with their unique resources and conditions. The achieve-
ment of energy targets measures whether regions meet or exceed
their planned renewable energy outputs, offering insights into the
adaptability and responsiveness of local governments in manag-
ing renewable projects, especially in areas with seasonal fluctua-
tions in resource availability. High-autonomy regions consistently
outperform low-autonomy regions in achieving energy targets.
Zhambyl and Naryn, for example, report an average target achieve-
ment rate of 90 %, reflecting a strong alignment with planned re-
newable outputs. By comparison, Kostanay and Issyk-Kul exhib-
it a lower achievement rate of 60 %. This disparity underscores
the limitations in low-autonomy regions, where centralised deci-
sion-making processes restrict the ability to make timely adjust-
ments based on local conditions. High-autonomy regions, on the
other hand, benefit from the flexibility to adapt their strategies in
response to environmental factors. In Naryn, Damir Esenaliev, In
Zhambyl, Gulzhan Akhmetova, Chief Engineer at the Burnoye So-
lar Plant, used real-time solar radiation data from regional moni-
toring systems to recalibrate inverter settings and optimise panel
angles during low-sunlight winter months, increasing output ef-
ficiency by 10%. These precise interventions, facilitated by local
governance autonomy, significantly enhanced target achievement
rates by adapting energy production to dynamic environmental
conditions.



Figure 5.1.3: Energy targets achieved over time by autonomy level
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Figure 5.1.3 illustrates energy target achievement rates across
regions. High-autonomy regions display a consistently positive
trend, with an average target achievement rate of approximate-
ly 90 %, whereas low-autonomy regions level off at around 60 %.
This pattern indicates that regions with greater local autonomy
benefit from more adaptive and effective project management
practices, which increase the likelihood of meeting or exceeding
planned energy outputs. The data suggest that local control en-
hances flexibility, allowing regions to better align renewable ener-
gy production with changing environmental conditions and pro-
ject requirements, and the analysis provides compelling evidence
that local government autonomy is strongly correlated with renew-
able energy project success. Regions with high autonomy exhibit
markedly higher rates of project completion, installed capacity,
and energy target achievement when compared to medium- and
low-autonomy regions. These results underscore the advantages
of decentralised governance, which allows for more efficient pro-
ject implementation, optimised use of renewable resources, and
greater adaptability to local conditions. High-autonomy regions
exhibit a direct capacity to adapt renewable energy projects to lo-
cal conditions. In Zhambyl, solar installations were specifically de-
signed to optimise high solar irradiance levels, with adjustments
such as panel recalibration increasing output efficiency by 12% in
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2023. In Naryn, hydroelectric facilities strategically utilised water
from auxiliary reservoirs during seasonal shortages, maintaining
stable energy production despite a 15% reduction in water avail-
ability. These targeted adaptations underline how local autonomy
enables precise, project-specific interventions that improve effi-
ciency and scalability. The findings indicate that granting great-
er autonomy to local governments could significantly enhance re-
newable energy outcomes, particularly in resource-rich regions.
For example, in Zhambyl, local budgetary control reduced project
delays by 30%, while in Naryn, decentralised contractor selection
improved operational efficiency by 20%. We believe that policy-
makers should consider expanding local authority decision-mak-
ing powers in areas such as budget allocation, contractor selection
and scheduling of energy project activities, allowing for quicker
adjustments to environmental and logistical challenges. This ap-
proach could accelerate Central Asia’s renewable energy transi-
tion, contributing to national and global sustainability goals. The
consistent outperformance of high-autonomy regions across all
metrics supports the hypothesis that decentralised governance en-
hances project success. These results provide a concrete founda-
tion for future studies to quantify the specific mechanisms of au-
tonomy and to evaluate the broader impact of decentralisation on
renewable energy development in Central Asia.

The comparative analysis examines renewable energy pro-
ject outcomes in Kazakhstan and Kyrgyzstan by evaluating pro-
ject completion rates, installed capacity, and target achievement
across regions with varying levels of local government autonomy.
High-autonomy regions, such as Zhambyl and Naryn, reported an
average project completion rate of 82.5%, significantly outper-
forming medium-autonomy regions like Turkistan and Jalal-Abad,
which averaged 67%. Low-autonomy regions, including Kostanay
and Issyk-Kul, lagged behind with an average completion rate of
49%. In Zhambyl, local control over budgeting and contractor
selection reduced delays by 30%, enabling faster decision-mak-
ing and quicker resource allocation. Similarly, in Naryn, local au-
thorities’ ability to employ regional contractors allowed projects
to adapt swiftly to logistical and environmental challenges, main-
taining timelines even during adverse conditions. In contrast, Ko-
stanay faced extended delays of up to 6 months due to central-
ised funding approvals, while Issyk-Kul experienced frequent bot-
tlenecks in decision-making processes, contributing to their lower



completion rates. These findings demonstrate a clear positive cor-
relation between higher levels of local autonomy and increased ef-
ficiency in project execution. High-autonomy regions streamline
administrative processes, avoid bureaucratic delays, and enable
timely responses to challenges, underscoring the efficiency advan-
tages of decentralised governance in renewable energy projects.

Figure 5.1.4: Comparative projects completion rates across
autonomy levels.
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Figure 5.1.4 compares project completion rates across high,
medium, and low-autonomy regions, clearly demonstrating that
high-autonomy regions achieve significantly higher completion
rates. For instance, in Zhambyl, local authorities expedited pro-
ject funding through independent budget control, reducing delays
by 30% and achieving an 82% completion rate. Flexible timelines
and the ability to adjust to regional conditions, such as adapting
solar installations during a 2023 cold snap, further contributed
to Zhamby!’s efficiency. In contrast, Kostanay, a low-autonomy re-
gion, reported a much lower completion rate of 49%, primarily
due to extended delays caused by centralised approval processes.
For example, project funding in Kostanay required six months of
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administrative review, delaying resource allocation and project ex-
ecution. This stark contrast illustrates how autonomy enables re-
gions to streamline decision-making, allocate resources efficient-
ly, and adapt to local conditions, significantly enhancing project
outcomes.

The second metric, installed renewable capacity, provides
an indication of the scale and scope of renewable energy projects
within each region. High-autonomy regions, notably Zhambyl
and Naryn, demonstrate significant investments in renewable en-
ergy infrastructure, with average installed capacities of 120 MW
and 75 MW, respectively. This high capacity suggests that regions
with greater autonomy are better positioned to mobilise resourc-
es and implement projects at a larger scale. In medium-autono-
my regions, such as Turkistan and Jalal-Abad, installed capacities
are more moderate, averaging 85 MW and 65 MW. While these re-
gions benefit from some level of local control, they lack the full
autonomy that high-autonomy regions possess, which may lim-
it their ability to scale projects to the same extent. Low-autonomy
regions, including Kostanay and Issyk-Kul, exhibit much lower in-
stalled capacities, averaging only 15 MW and 12 MW. These fig-
ures reflect the challenges that centralised governance structures
face in adapting project scopes to local renewable potentials. The
lower capacities in these regions highlight the constraints of cen-
tralised oversight, which can limit the scale and responsiveness
of renewable energy initiatives. Overall, this comparative analy-
sis of installed capacities underscores the positive impact of local
government autonomy on the expansion of renewable energy in-
frastructure, with high-autonomy regions achieving significantly
larger installations.



Figure 5.1.5: Comparative installed renewable capacity across
autonomy levels
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Figure 5.1.5 compares installed renewable capacity (in MW)
across regions with high, medium, and low levels of autonomy.
High-autonomy regions show nearly double the installed capac-
ity of low-autonomy regions, highlighting the significant impact
of autonomy on the scalability of renewable energy initiatives.
This comparative data emphasises the role of local autonomy
in enabling large-scale renewable energy investments. Regions
with greater autonomy benefit from the flexibility to make strate-
gic decisions on project types and resource allocations, allowing
them to capitalise on region-specific energy sources. For example,
Zhambyl’s emphasis on solar energy reflects how autonomy ena-
bles local authorities to design renewable projects that align with
regional environmental conditions, maximising energy produc-
tion. Conversely, low-autonomy regions like Kostanay face chal-
lenges in expanding renewable capacity due to centralised over-
sight, which limits the ability of regional governments to adapt
projects to local energy needs and available resources. This anal-
ysis underscores that autonomy not only facilitates project scale
but also enhances alignment with regional resources and energy
potentials.
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The third metric, energy target achievement, provides insight
into each region’s capacity to meet or exceed renewable energy
goals, reflecting adaptability and long-term project sustainabili-
ty. High-autonomy regions excel, with an average target achieve-
ment rate of 90 %, indicating strong alignment with planned re-
newable outputs and a high degree of project responsiveness to
local conditions. Medium-autonomy regions report a slightly low-
er achievement rate of around 74 %, suggesting moderate adapt-
ability but with some constraints due to partial central oversight.
Low-autonomy regions, however, struggle to reach planned tar-
gets, with an average achievement rate of only 60 %. This lower
rate points to challenges in meeting renewable energy goals un-
der centralised governance structures, where limited local con-
trol often hinders flexibility and responsiveness to environmental
and operational variations. The comparison highlights how high-
er levels of autonomy contribute to a region’s ability to adapt and
achieve renewable energy targets, supporting the notion that de-
centralised governance structures enhance the capacity for sus-
tained project success.

Figure 5.1.6: Comparative energy target achievement rates across
autonomy levels
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Figure 5.1.6 illustrates the comparative energy target achieve-
ment rates across regions, categorised by autonomy level. High-au-
tonomy regions consistently meet their targets at higher rates than
low-autonomy regions, highlighting the positive impact of decen-
tralised governance on fulfilling renewable energy objectives. This
trend indicates that higher levels of local autonomy enhance a re-
gion’s capacity to adapt renewable projects to specific local chal-
lenges, thereby increasing the likelihood of achieving planned en-
ergy outputs. This adaptability has contributed to Naryn’s high
target achievement rate, in stark contrast to Issyk-Kul, where cen-
tralised control limits local adaptation, leading to a lower rate of
target achievement. The comparison underscores the advantag-
es of decentralised governance in fostering responsiveness and
alignment with regional conditions, ultimately supporting pro-
ject success.

The comparative analysis reveals clear patterns across all
three metrics, showing that regions with higher autonomy con-
sistently outperform those with medium or low autonomy in re-
newable energy project outcomes. High-autonomy regions achieve
more efficient project completion, larger installed capacities, and
higher rates of target achievement. These results suggest that de-
centralised governance structures enable local governments to op-
timize project implementation, align renewable projects with lo-
cal resources, and adjust goals to meet specific regional demands.
The findings underscore the potential benefits of expanding lo-
cal government autonomy within renewable energy governance.
Granting local authorities’ greater control over project planning
and management could improve the efficiency, scalability, and ad-
aptability of renewable energy initiatives, thereby advancing both
national and regional sustainability objectives. In regions rich in
renewable resources, policies that promote decentralised govern-
ance are likely to foster more effective and sustainable renewable
energy development.

The comparative analysis supports the hypothesis that high-
er levels of local government autonomy correlate with enhanced
renewable energy project success. By comparing outcomes across
different autonomy levels, this analysis demonstrates that decen-
tralised governance structures contribute to greater efficiency,

Decentralization and Renewable Energy Policy in Central Asia

51



Alina Salakhunova

52

scale, and adaptability in renewable projects. These findings pro-
vide a robust foundation for further statistical analysis to exam-
ine the specific dynamics between autonomy and project success
in more detail.

5.2 Community participation and socio-economic benefits

Greater community participation in renewable energy pro-
jects is hypothesised to lead to improved project outcomes and
socio-economic benefits. Community participation has become
increasingly recognised as a crucial element for the success and
sustainability of renewable energy projects.'®® When local popu-
lations are actively involved in phases such as planning, imple-
mentation, and monitoring, it fosters a strong sense of owner-
ship, which in turn enhances socio-economic benefits, strength-
ens operational sustainability, and increases acceptance of the
project within the community. Research by Salima shows that this
involvement contributes to long-term project viability, with com-
munities more likely to support and sustain initiatives they helped
shape and oversee. '*°. The analysis emphasises measurable im-
pacts, including job creation, infrastructure improvements, oper-
ational longevity, and the socio-economic upliftment of local pop-
ulations. By examining these factors, the study aims to clarify how
community participation can amplify both the effectiveness and
acceptance of renewable energy initiatives within diverse region-
al settings.

This section analyses the relationship between community
participation and socio-economic benefits in renewable energy
projects across ten regions in Kazakhstan and Kyrgyzstan. The da-
ta were collected through surveys distributed to 60 participants,
including community members and renewable energy project
managers, with the regions categorised by their levels of commu-
nity involvement: high, medium, and low. Table 5.2 (see appen-
dix B) presents metrics such as job creation impact, infrastructure

168 Erik Wibbels, ‘Decentralized Governance, Constitution Formation, and
Redistribution’ (2005) 16 Constitutional Political Economy 161 <https://link.springer.
com/article/10.1007/s10602-005-2234-6> accessed 23 July 2024.

169 T Silima and CJ Auriacombe, ‘The Role of Ward Committees in Citizen Participation
and the Socio-Economic Development of Communities’ (2013) 21(3) Administratio

Publica 42 <https://journals.co.za/doi/abs/10.10520/ejc-adminpub-v21-n3-a4>
accessed 17 November 2024.
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improvement, community ownership and operational sustainabil-
ity, calculated using detailed formulas to ensure an in-depth un-
derstanding of their interrelations. Job creation impact measures
the impact of renewable energy projects on local employment, cal-
culated as J)100, is local employees, is total workforce,is exter-
nal employees, and is adjusts for local labour prioritisation. Re-
gions with high community participation, such as Karaganda and
Naryn, recorded substantial employment effects, with impacts
reaching 45% and 48%, respectively. This data illustrates a strong
correlation between community involvement and local job cre-
ation, as community-led projects tend to prioritise local labour,
thereby promoting economic growth within the area. These find-
ings align with the work of Bauwens et al, which suggests that par-
ticipatory governance can significantly enhance socio-economic
benefits by enabling community-based hiring practices.?’® Con-
versely, regions with low participation, such as Kostanay (15%)
and Issyk-Kul (18%), reported far lower job creation rates. Limited
community involvement in these areas restricts local employment
opportunities, as externally managed projects often hire non-local
labour, reducing the socio-economic impact on the community.
Infrastructure Improvement Metric evaluates improvements
in infrastructure associated with renewable energy projects: II, is
added infrastructure, and is baseline level. In high-participation
regions, such as Naryn (82%) and Osh (78%), substantial infra-
structure upgrades were achieved. These included road expan-
sions and improvements to energy grids, driven by active com-
munity involvement. The metric highlights the benefits of com-
munity participation. High-participation regions, like Naryn
and Karaganda, demonstrated notable infrastructure gains, with
scores of 82% and 80%, respectively. In these areas, community
involvement allowed for the prioritisation of infrastructure that
meets local needs, resulting in improved facilities such as roads
and electrical grids that benefit both the project and the broad-
er community. Nabiyeva notes that community-driven renewa-
ble projects often lead to broader infrastructure improvements,

170 T Silima and CJ Auriacombe, ‘The Role of Ward Committees in Citizen Participation
and the Socio-Economic Development of Communities’ (2013) 21(3) Administratio

Publica 42 <https://journals.co.za/doi/abs/10.10520/ejc-adminpub-v21-n3-a4>
accessed 17 November 2024.
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benefiting communities beyond the immediate project scope.’”*
In contrast, regions with low community involvement, such as Ko-
stanay (35%) and Issyk-Kul (38%), saw limited infrastructure im-
provements.'’2 Projects in these low-participation regions typical-
ly focus on basic project infrastructure, often neglecting broader
community needs, which constrains the sustainable development
impact.

Community ownership reflects the proportion of stakehold-
ers actively engaged in renewable energy projects, calculated as:
COL, where A is actively engaged stakeholders, is total stakehold-
ers. Regions like Naryn (85%) and Osh (82%) demonstrated ex-
emplary community ownership, characterised by active local in-
volvement in both decision-making and operational phases of
renewable energy projects. This high level of participation culti-
vated a strong sense of responsibility among community mem-
bers, significantly reducing resistance and enhancing project ac-
ceptance. For instance, in Osh, local councils formed dedicated
oversight committees to monitor project progress and provide
feedback. These committees ensured that projects aligned with
community needs and expectations, fostering a collaborative en-
vironment that bolstered long-term commitment and sustainabil-
ity. Batken (68%) and Almaty (65%) exhibited moderate commu-
nity ownership. While local populations were consulted during
planning phases, their involvement often tapered off during pro-
ject execution and management. This level of participation pro-
vided a degree of project acceptance but lacked the comprehen-
sive engagement needed to develop a deep sense of ownership.
Without consistent involvement across all project stages, these re-
gions faced challenges in securing long-term community commit-
ment, which is essential for sustainable outcomes. In regions like
Kostanay (40%) and Issyk-Kul (43%), community ownership was
minimal, as engagement was limited or absent throughout the
project lifecycle. Projects in these areas were frequently perceived
as top-down initiatives imposed by external stakeholders. This
lack of local involvement often led to resistance from communi-
ty members, who felt disconnected from the projects’ objectives

171 Komila Nabiyeva, Renewable Energy and Energy Efficiency in Central Asia: Prospects
for German Engagement (Michael Succow Foundation 2015) <https://www.succow-
stiftung.de/fileadmin/Ablage/Projekte/Forschung Weiterbildung/MDF_Paper_RE

and EE in Central Asia Kominla Nabiyeva 2015.pdf> accessed 15 November 2024.
172 jbid.
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and benefits. Consequently, these regions struggled to establish
local investment in the success of renewable energy initiatives, un-
dermining both short- and long-term sustainability. This analysis
underscores the importance of meaningful community involve-
ment in fostering ownership and ensuring the success of renewa-
ble energy projects. Regions with high participation demonstrate
the significant advantages of local engagement, while low-partici-
pation areas highlight the risks of neglecting community input in
project governance.

Operational sustainability assesses the effectiveness of main-
tenance practices in ensuring project longevity: 0S)100, where is
resolved issues, and is unresolved delays, In Naryn (87%) and Kar-
aganda (83%), locally trained teams ensured quick responses to
technical issues, reducing downtime and costs. In Karaganda,
faults in solar installations were resolved within 24 hours through
a community-driven monitoring system, demonstrating high op-
erational efficiency. In Batken (70%) and Almaty (68%), semi-au-
tonomous teams managed maintenance with moderate success.
However, delays occurred due to limited local oversight, reduc-
ing overall effectiveness compared to high-participation regions.
In Kostanay (52%) and Issyk-Kul (55%), centralised maintenance
systems caused frequent delays and higher costs. Limited flexibil-
ity led to prolonged downtimes, highlighting the inefficiency of
minimal community involvement.

The analysis highlights clear patterns: high-participation re-
gions consistently outperform medium- and low-participation re-
gions across all socio-economic metrics. By fostering communi-
ty involvement, these regions achieve superior job creation, in-
frastructure improvements, ownership levels, and operational
sustainability. Medium-participation regions exhibit incremen-
tal benefits but fail to fully leverage community potential, while
low-participation regions struggle with limited socio-economic
impact due to centralised governance. Findings also underscore
the positive correlation between community participation and im-
proved renewable energy project outcomes, highlighting the so-
cio-economic and operational benefits of fostering community in-
volvement in project development and management.
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Figure 5.2.1: Job creation impact and community ownership by
participation level
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Figure 5.2.1 presents the relationship between community
participation levels and two key metrics: job creation impact and
community ownership. In high-participation regions, such as Kar-
aganda and Naryn, both job creation impact and community own-
ership levels are at their highest, with job creation exceeding 40%
and community ownership surpassing 80%. These areas show a
clear connection between active community involvement and sub-
stantial socio-economic benefits, including higher rates of local
employment and a strong sense of ownership within the commu-
nity; Regions with medium levels of participation, such as Almaty
and Batken, display moderate results, with job creation impacts
averaging around 30% and community ownership levels between
60% and 70%. While these regions benefit from community par-
ticipation, the socio-economic gains are not as pronounced as in
high-participation regions. Low-participation regions, including
Kostanay and Issyk-Kul, report the lowest metrics, with job cre-
ation impacts at or below 20% and community ownership below
45%. These values highlight the limited socio-economic impact
and weaker community investment that result from minimal local
involvement. The data from Figure 5.2.1 reveals a strong positive
correlation between community participation and both job crea-
tion impact and community ownership. Regions with high levels
of community engagement experience significantly enhanced so-
cio-economic outcomes, suggesting that projects which actively



involve local populations in decision-making and project man-
agement foster better employment opportunities and a stronger
sense of ownership. This finding aligns with Osmani, who indi-
cate that participatory governance promotes community-driven
employment and increases project acceptance.'’® The sharp de-
crease in both metrics for low-participation regions underscores
the limitations of top-down project approaches, illustrating the
importance of incorporating local community input for maximis-
ing project success and sustainability.

Figure 5.2.2: Infrastructure improvement and operational
sustainability by region and participation level
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Figure 5.2.2 compares infrastructure improvement and op-
erational sustainability across regions grouped by levels of com-
munity participation: high, medium, and low. Each line repre-
sents the scores for a region in terms of infrastructure improve-
ment (%) and operational sustainability (%), providing insight
into how these metrics vary according to the degree of commu-
nity involvement. In high-participation regions like Naryn and

173 Siddiqur R Osmani, ‘Participatory Governance: An Overview of Issues and Evidence’
in Participatory Governance and the Millennium Development Goals (United Nations
Department for Economic and Social Affairs 2008) 1 <https://pure.ulster.ac.uk/ws/

portalfiles/portal/11744170/Participatory Governance for Efficiency and Equity.
pdf> accessed 20 November 2024.
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Osh, scores are the highest in both metrics, with infrastructure
improvements exceeding 80% and operational sustainability rates
above 85%. These regions demonstrate significant infrastructure
advancements and maintain reliable operational performance,
which can be attributed to the active involvement of community
members in decision-making processes and project management.
Regions with medium participation, such as Mangystau and Bat-
ken, show moderate results, with infrastructure and operation-
al sustainability scores generally between 50% and 70%. While
these regions benefit from some level of community engagement,
the improvements are less substantial compared to high-partici-
pation areas, reflecting a partial integration of community input
in project development. Low-participation regions, including Ko-
stanay and Issyk-Kul, have the lowest scores, with infrastructure
improvement around 35% and operational sustainability close
to 55%. These regions encounter difficulties in sustaining infra-
structure investment and operational resilience, challenges that
are likely exacerbated by minimal community input and limited
localized oversight; The data in Figure 5.2.2 underscore the posi-
tive impact of community participation on both infrastructure im-
provement and operational sustainability. High-participation re-
gions that actively incorporate community feedback and engage
locals in oversight activities experience enhanced infrastructure
development and operational longevity. This pattern aligns with
findings by Amirova, who suggest that community-driven renewa-
ble projects are more responsive to local infrastructure needs and
are better positioned to sustain operations over time.*”* The low-
er performance in low-participation regions indicates that top-
down management often overlooks essential local infrastructure
requirements and lacks the flexibility to maintain operational effi-
ciency, particularly when facing region-specific challenges.

The findings confirm that community participation has a
positive impact on renewable energy project outcomes, particu-
larly in enhancing socio-economic benefits and operational sus-
tainability. The data show a direct link between community

174 [roda Amirova, Martin Petrick and Nodir Djanibekov, ‘Community, State and Market:
Understanding Historical Water Governance Evolution in Central Asia’ (2022)
<https://ageconsearch.umn.edu/record/327298/?v=pdf> accessed 18 July 2024.
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engagement and improvements in job creation, infrastructure,
and the sustained operation of projects. High levels of communi-
ty ownership and participation help integrate projects into the lo-
cal social and economic fabric, promoting long-term advantages.

To build on these outcomes, several policy recommenda-
tions emerge. First, establishing formal mechanisms for com-
munity engagement - such as advisory boards or committees in-
volved in all project stages, from planning to monitoring - would
ensure a structured and representative approach to community in-
put, as Shadrina argues.'”® This formal involvement fosters a sense
of ownership and enhances the community’s commitment to the
project’s success. Second, prioritising local employment and skills
training within renewable energy projects can drive meaningful
socio-economic benefits, especially in regions rich in renewable
resources, as noted by Radovanovic et al.*”® By encouraging the hir-
ing and training of local residents in areas such as project main-
tenance and management, these projects could boost community
ownership while improving long-term sustainability. Finally, in-
centivising community-led infrastructure improvements, as seen
in regions like Naryn and Osh, could offer dual advantages, a con-
cept supported by Sachs.'”” Infrastructure enhancements that are
driven by community needs not only improve project functional-
ity but also contribute to broader community development. Poli-
cies that support these locally tailored initiatives would enable re-
newable projects to align more closely with both operational and
community-oriented goals, fostering a mutually beneficial rela-
tionship between projects and the communities they serve. These
recommendations highlight the value of embedding community
participation in renewable energy policies, establishing practices
that support both local engagement and the enduring success of
renewable initiatives.

175 Elena Shadrina, ‘Non-Hydropower Renewable Energy in Central Asia: Assessment of
Deployment Status and Analysis of Underlying Factors’ (2020) 13(11) Energies 2963
<https://doi.org/10.3390/en13112963>.

176 M Radovanovic, S Filipovic and A Panic, ‘Sustainable Energy Transition in Central
Asia: Status and Challenges’ 11 49 (2021) Energy, Sustainability and Society <https://
link.springer.com/article/10.1186/s13705-021-00324-2> accessed 2 June 2024.

177 Jeffrey D Sachs, Guido Schmidt-Traub, Mariana Mazzucato, Dirk Messner, Nebojsa
Nakicenovic and Johan Rockstrom, ‘Six Transformations to Achieve the Sustainable
Development Goals’ (2019) 2(9) Nature Sustainability 805.
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This section analyses the impact of community participa-
tion on socio-economic benefits within renewable energy projects
across selected regions in Kazakhstan and Kyrgyzstan. Communi-
ty involvement in energy projects is widely acknowledged as a driv-
er of social and economic growth, enhancing outcomes in areas
such as local job creation, infrastructure development, and oper-
ational sustainability. By comparing regions with varying degrees
of community engagement, this analysis highlights the socio-eco-
nomic benefits associated with active local participation in renew-
able energy initiatives.

A notable correlation between community participation and
job creation emerges in high-participation regions like Karaganda
in Kazakhstan and Naryn in Kyrgyzstan. Data show that regions
with significant community involvement in project planning, im-
plementation, and maintenance generate considerably more em-
ployment opportunities than those with limited local engage-
ment. In Karaganda, community-led solar projects contributed
to the creation of approximately 350 direct jobs during the con-
struction phase, along with over 60 permanent positions for ongo-
ing maintenance. This robust job creation contrasts sharply with
regions that have low community participation, such as Atyrau,
where projects generated only 100 temporary and 20 permanent
jobs. These findings underscore the positive role of community in-
volvement in promoting local employment, which supports both
the economic growth of the region and the sustainability of renew-
able energy projects.



Figure 5.2.3: Distribution of temporary and permanent jobs created
by region
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Figure 5.2.3 illustrates job creation rates across regions with
different levels of community participation. Regions with high
community involvement report significantly higher job creation
impacts, highlighting the positive link between community en-
gagement and employment outcomes. The data indicate that
strong community participation not only enhances employment
during the construction phase of renewable projects but also sup-
ports long-term job sustainability. In Naryn, for instance, active
local involvement in establishing and operating micro-hydro fa-
cilities has led to the creation of around 45 permanent mainte-
nance and operational positions—double the rate seen in regions
with minimal community involvement. Community involvement
extends beyond job creation, significantly influencing infrastruc-
ture development, particularly in rural areas where renewable pro-
jects often drive the need for supporting infrastructure. In regions
with strong community participation, such as Jalal-Abad and Kara-
ganda, renewable energy initiatives have spurred improvements in
transportation, electricity distribution networks, and water man-
agement systems. For instance, in Jalal-Abad, the establishment
of community-driven solar farms resulted in a 25% enhancement
in the region’s power distribution infrastructure, ensuring stable
electricity access for over 10,000 households. These infrastructure
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upgrades illustrate how active local involvement can enhance the
reach and reliability of essential services, fostering broader so-
cio-economic development. By aligning renewable energy projects
with local needs, community participation not only supports the
project’s sustainability but also delivers enduring benefits to the
region, addressing foundational infrastructure gaps that contrib-
ute to long-term growth and quality of life.

Figure 5.2.4: Comparative distribution of infrastructure
improvement and operational sustainability indicators across
regions in Kazakhstan and Kyrgyzstan
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Figure 5.2.4 shows the level of infrastructure improvements
and operational sustainability achieved across regions with vary-
ing levels of community involvement, high-participation regions,
represented by larger bars, demonstrate significant infrastructure
advancements, while low-participation regions show comparative-
ly limited development. In Karaganda, for instance, community
ownership of solar panel installations has led to broader local in-
vestments in infrastructure. This community-driven approach mo-
tivated local stakeholders to advocate for road enhancements and
an expanded electricity grid, establishing a stronger infrastructure
foundation to support sustainable renewable energy projects. Con-
versely, low-participation regions like Kostanay reported minimal



infrastructure improvements, as centralised management struc-
tures provided limited opportunities for locally customised up-
grades. The data underscore the broader impact of community
involvement, highlighting how active local engagement not on-
ly supports renewable energy projects but also fosters critical in-
frastructure development, laying a foundation for long-term re-
gional growth. The sustainability of renewable energy projects is
heavily influenced by the level of local community involvement.
High-participation regions report lower operational costs and im-
proved maintenance efficiency, a result of community-led man-
agement and a strong sense of local ownership. In Naryn, com-
munity engagement in micro-hydro projects has led to a 30% re-
duction in maintenance costs, as local residents take active roles
in equipment upkeep and system monitoring, ensuring consistent
functionality. This proactive approach contrasts with regions like
Issyk-Kul, where minimal community involvement correlates with
higher operational costs and more frequent system downtimes.
Comparing regions with varying degrees of community participa-
tion reveals a clear trend: areas where communities are engaged in
decision-making and day-to-day project operations experience sig-
nificantly lower long-term operational expenses. For example, in
Karaganda, community-managed solar panels required 25% fewer
repairs over a five-year period than similar installations in Atyrau,
a low-participation region, highlighting the direct economic ben-
efits of sustained local engagement.

The analysis strongly supports the hypothesis that communi-
ty participation is positively correlated with enhanced socio-eco-
nomic outcomes in renewable energy projects. Regions with high
levels of community participation, such as Karaganda and Naryn,
consistently demonstrate greater job creation, infrastructure de-
velopment, and operational sustainability compared to regions
with limited community involvement. These findings indicate that
active local engagement enables regions to maximise socio-eco-
nomic benefits, particularly through customised job opportuni-
ties, infrastructure upgrades, and reduced operational costs. In
high-participation regions, community ownership of renewable
projects plays a pivotal role in fostering socio-economic stabili-
ty. When renewable energy initiatives are managed with local in-
put, they provide a sustainable source of income and improve re-
gional infrastructure, contributing to residents’ quality of life and
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overall community resilience. Conversely, regions with minimal
community involvement report fewer socio-economic gains, often
constrained by centralised governance structures that limit local
engagement.

The positive impact of community participation extends be-
yond immediate economic benefits, reinforcing the long-term sus-
tainability of renewable energy projects. Promoting local owner-
ship makes renewable initiatives an integral part of the communi-
ty, reducing dependence on external funding and reinforcing the
viability of the projects over time. This analysis suggests that en-
couraging community involvement in renewable energy govern-
ance is an effective strategy for optimising socio-economic out-
comes, particularly in rural areas with substantial renewable po-
tential. By fostering active community engagement, renewable
energy projects not only become more sustainable but also con-
tribute to stronger, more resilient local economies. In conclusion,
this comparative analysis highlights the substantial socio-eco-
nomic benefits of active community participation in renewable
energy projects. High-participation regions consistently outper-
form low-participation areas across key metrics of job creation, in-
frastructure development, and operational sustainability, under-
scoring the importance of integrating community-led approaches
into renewable energy policy to support sustainable development
and bolster local economies.

To explore the relationship between community participa-
tion and socio-economic benefits in renewable energy projects,
a regression analysis was conducted to quantify the impact of
community involvement on job creation, infrastructure improve-
ments, and operational sustainability, by checking for additional
variables, this analysis isolates the specific influence of communi-
ty engagement on these outcomes, providing statistical insights
into how community participation contributes to the socio-eco-
nomic success of renewable projects across regions in Kazakhstan
and Kyrgyzstan. The regression model was designed to assess the
extent to which community participation affects three primary so-
cio-economic outcomes linked to renewable energy projects. Job
creation was measured by the total number of temporary and per-
manent jobs generated within each project, while infrastructure
improvement was quantified as the percentage increase in local
infrastructure development directly associated with renewable
energy initiatives. Operational sustainability was defined as the



percentage of long-term maintenance costs offset by communi-
ty-led project management and resource allocation efforts. The in-
dependent variable, community participation level, was assessed
on a 5-point Likert scale, where 1 represents minimal community
involvement and 5 represents extensive community engagement
across all project phases, including planning, implementation,
and maintenance. Control variables included region type (cate-
gorised as urban, semi-urban, or rural) to account for geograph-
ic variability that could influence socio-economic outcomes. The
project funding source was categorised as state-funded, privately
funded, or jointly funded, accounting for the potential impact of
financial resources on the outcomes of interest. Additionally, pro-
ject size, measured by installed renewable capacity in megawatts
(MW), was used as a proxy for project scale and complexity. Multi-
ple regression techniques were applied, examining each depend-
ent variable individually to evaluate the strength and significance
of community participation’s impact on different socio-economic
outcomes. This detailed analysis offers a clearer understanding of
how community involvement contributes to the success of renew-
able energy projects, providing statistically grounded insights into
the role of local engagement in enhancing job creation, infrastruc-
ture improvements, and operational sustainability.

The regression analysis revealed statistically significant re-
sults for each dependent variable, demonstrating that community
participation has a substantial positive impact on socio-econom-
ic outcomes in renewable energy projects. The findings indicate a
meaningful correlation between community involvement and the
generation of local socio-economic benefits. For job creation, the
regression model showed a positive correlation between commu-
nity participation and employment outcomes, with a beta coeffi-
cient of 0.42 (p < 0.01). This result suggests that higher levels of
community involvement are associated with increased job oppor-
tunities within renewable energy initiatives. Specifically, regions
with high community participation, rated as 4 or 5 on the Likert
scale, reported an average increase of 35% in job creation com-
pared to regions with minimal participation. This significant in-
crease in employment highlights the role of community engage-
ment in expanding local job markets, suggesting that renewable
energy projects with strong community involvement contribute
more effectively to regional economic growth and stability.
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Figure 5.2.5: Regression results - community participation
v operational sustainability
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Figure 5.2.5 illustrates the regression coefficients for the im-
pact of community participation on job creation, with controls
for region type, project funding, and project size. The positive
slope in the figure indicates that employment opportunities in-
crease with higher levels of community involvement, emphasising
the beneficial role of local engagement in boosting job creation
within renewable energy projects. The analysis also identified a
strong positive association between community participation and
infrastructure improvements, with a beta coefficient of 0.51 (p <
0.001). This suggests that for every unit increase in community
involvement, infrastructure improvements increased by an aver-
age of 20%. High-participation regions like Karaganda exhibited
substantial infrastructure upgrades, including enhancements in
roads, energy distribution networks, and water management sys-
tems. These findings highlight the impact of community partici-
pation on fostering essential infrastructure, which supports both
the sustainability of renewable energy projects and broader re-
gional development.



Figure 5.2.6: Regression results - community participation v
infrastructure improvement
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Figure 5.2.6, a scatter plot with a regression line, depicts the
relationship between community participation and infrastruc-
ture development. The upward trend in the plot demonstrates
that regions with higher levels of community involvement expe-
rience more substantial infrastructure improvements, reinforcing
the hypothesis that local engagement enhances socio-economic
benefits. The analysis further reveals a strong positive relation-
ship between community participation and operational sustain-
ability, with a beta coefficient of 0.39 (p < 0.01). This finding sug-
gests that regions with extensive community involvement achieve
higher sustainability in project operations. Specifically, high-par-
ticipation regions reported up to 30% lower long-term mainte-
nance costs, attributed to community-driven resource manage-
ment and maintenance practices. These results emphasise how
local engagement not only bolsters the immediate success of re-
newable energy projects but also supports their long-term viability
and cost efficiency, highlighting the operational advantages of fos-
tering community participation in renewable energy governance.
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Figure 5.2.7: Regression results — community participation
v operational sustainability
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The regression analysis 5.2.7 confirms the hypothesis that
community participation positively impacts socio-economic out-
comes in renewable energy projects. Higher levels of community
involvement correlate with increased job creation, improved infra-
structure development, and enhanced operational sustainability,
even after accounting for region type, project funding, and project
size. These results indicate that community-led renewable energy
initiatives not only bring economic benefits but also strengthen
long-term project viability.

The positive correlation between community participa-
tion and job creation suggests that engaging local communities
in project planning and implementation can drive regional em-
ployment, benefiting both temporary and permanent job mar-
kets. This finding underlines the role of community involvement
in promoting regional economic stability and growth. Additional-
ly, the strong association between community participation and
infrastructure improvements demonstrates the socio-economic
potential of renewable energy projects, as community-driven ef-
forts motivate local stakeholders to advocate for and invest in es-
sential infrastructure enhancements, such as roads, power distri-
bution networks, and water systems. The observed relationship
between community participation and operational sustainability



highlights the long-term benefits of local engagement in renewa-
ble energy projects. Regions with high levels of community partic-
ipation report significantly reduced maintenance costs and fewer
technical issues, an outcome attributed to the sense of ownership
and responsibility fostered among local residents. This operation-
al sustainability is critical for the lasting success of renewable pro-
jects, particularly in rural and semi-urban areas where access to
external funding may be limited.

Overall, the regression analysis underscores the importance
of embedding community participation in renewable energy poli-
cies and project frameworks. By actively involving local communi-
ties, policymakers can optimise socio-economic outcomes, laying
the groundwork for sustainable, community-driven energy solu-
tions that contribute to broader regional development goals. In
conclusion, the regression analysis provides empirical support
for the hypothesis that community participation enhances so-
cio-economic outcomes in renewable energy projects. These find-
ings highlight the potential of community-led models to drive eco-
nomic growth, infrastructure improvement, and operational sus-
tainability, suggesting that prioritising community engagement
should be a key consideration in future renewable energy initia-
tives across Central Asia.

5.3 Decentralised governance and community participation in
advancing SDGs 7 and 13

This chapter explores the hypothesis that decentralisation
and community participation are essential components for achiev-
ing SDG 7 and 13. By delving into governance structures and their
impacts on renewable energy outcomes and climate resilience, the
analysis highlights how local autonomy and active community en-
gagement can drive sustainable transitions. This chapter draws
on quantitative data from four regions: Zhambyl and Kostanay in
Kazakhstan, and Naryn and Issyk-Kul in Kyrgyzstan, representing
both decentralised and centralised governance systems. The selec-
tion of these four regions - Zhambyl and Kostanay, and Naryn and
Issyk-Kul - was driven by the need to conduct a more focused and
in-depth analysis. In earlier sections of the study, data from 10
regions provided a broad overview of governance and renewable
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energy dynamics. However, narrowing the scope to four regions
allows for a deeper examination of the interplay between decen-
tralisation, community participation, and SDG outcomes. These
four regions were chosen based on three key criteria: contrast-
ing governance structures (decentralised v centralised), socio-eco-
nomic diversity, and renewable energy potential. This targeted ap-
proach ensures a robust comparison while maintaining analyti-
cal precision.

The study adopts a structured framework for region selec-
tion to ensure a comprehensive and balanced analysis. Govern-
ance structure, evaluated through autonomy indices, was a critical
factor, allowing the inclusion of regions with both high and low
decision-making capabilities. Socio-economic diversity was also
prioritised, capturing regions with varying levels of income, infra-
structure, and energy access challenges. Finally, renewable energy
potential was a key criterion, focusing on regions with significant
resources and environmental conditions conducive to energy de-
velopment. This methodological approach ensures a robust anal-
ysis of the interplay between decentralisation, participation, and
progress toward SDGs.

To quantitatively assess renewable energy outcomes, the fol-
lowing formula was employed: CP(1), where C represents the fi-
nal renewable energy capacity (in megawatts), and P denotes the
baseline capacity. Autonomy index (A) and community participa-
tion index (R) are scaled between 0 and 1, reflecting the degree of
local decision-making and public involvement, respectively. The
term captures financial efficiency by measuring renewable ener-
gy investment as a share of the total regional energy budget. The
coefficients = 0.5, , =0.2 emphasise the weight of governance fac-
tors in shaping capacity outcomes. The formula was designed to
reflect the multidimensional nature of governance and its impact
on renewable energy outcomes. The weight coefficients ( were de-
termined based on empirical evidence from prior studies and ad-
justed to fit the context in both countries, where governance struc-
tures and financial efficiency play pivotal roles in shaping renew-
able energy capacities. For example, higher weights were assigned
to autonomy ( to account for its direct influence on decision-mak-
ing processes, such as project approval and resource allocation.
Applying this formula to the selected regions reveals significant
disparities in renewable energy capacity growth.



Table 5.3.1: Renewable energy capacity growth across selected
regions:

Region Baseline capacity (MW) Final capacity (MW) Increase ()
Zhambyl 100 198 98
Kostanay 50 61.5 11.5
Naryn 60 157.2 97.2
Issyk-Kul 40 55.2 15.2

Source: created by the author

Regions with decentralised governance and high communi-
ty participation, such as Zhambyl (A=0.9, R=0.9) and Naryn (A=0.8,
R=0.85), experienced substantial increases in renewable energy ca-
pacity. Zhambyl, for instance, nearly doubled its capacity, benefit-
ing from both strong local decision-making and active public en-
gagement. The combination of these factors facilitated faster pro-
ject approvals, optimised resource allocation, and higher public
acceptance of renewable initiatives. Conversely, regions like Ko-
stanay (A=0.4, R=0.5) and Issyk-Kul (A=0.5, R=0.6), which operate
under more centralised governance systems, achieved modest in-
creases. In these regions, limited local autonomy hindered adap-
tive decision-making, while lower levels of community participa-
tion contributed to delays in project implementation and reduced
public trust.
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Figure 5.3.1: Renewable energy capacity growth by region
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Figure 5.3.1 compares renewable energy capacity growth (AC)
across the four selected regions: Zhambyl, Kostanay, Naryn, and
Issyk-Kul. It highlights the significant disparities in capacity in-
creases between regions with decentralised and centralised gov-
ernance systems. Zhambyl and Naryn, which benefit from high
autonomy (A) and strong community participation (R), demon-
strate the largest capacity growth—98 MW and 97.2 MW, respec-
tively. These results reflect the compounding effects of local de-
cision-making power and public engagement, which enable ef-
ficient resource allocation, faster project approvals, and higher
acceptance of renewable energy projects. In contrast, centralised
regions like Kostanay and Issyk-Kul exhibit much smaller capaci-
ty growth—11.5 MW and 15.2 MW, respectively. Limited local au-
tonomy and lower levels of public participation in these regions
contributed to delays in project implementation, less effective



resource utilisation, and reduced overall progress. Figure 5.3.1 vis-
ually reinforces the conclusion that decentralised governance sys-
tems, paired with active community involvement, are critical for
achieving substantial improvements in renewable energy capacity.

Energy access improvements were calculated using E=P(1+Q
+, where is the increase in renewable capacity, Q represents infra-
structure quality, and S measures project implementation speed.
The coefficients =0.6, =0.4 reflect the importance of these factors.
The formula emphasises the critical role of infrastructure and ex-
ecution efficiency in improving energy access. High-quality infra-
structure enables effective distribution of energy to underserved
areas, while faster implementation speeds ensure timely delivery
of benefits to local communities. Results for the selected regions
are summarised in Table 5.3.2.

Table 5.3.2: Energy access improvement across regions

Region Increase in ca- Infrastructure Implementation  Energy access
pacity (AP) quality (Q) speed (S) improvement
(E)
Zhambyl 98 0.85 0.9 165.62
Kostanay 11.5 0.6 0.5 16.56
Naryn 97.2 0.8 0.85 162.13
Issyk-Kul 15.2 0.5 0.6 24.08

Source: created by the author

As represented in Figures 5.3.2, regions with decentralised
governance and high community participation, such as Zhambyl
and Naryn, achieved the most significant improvements in ener-
gy access—165.62 and 162.13, respectively. These regions benefit
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from superior infrastructure and faster project implementation
speeds, which effectively address energy deficits in underserved
communities. In Zhambyl, the combination of high infrastructure
quality (Q=0.85) and efficient implementation (S=0.9) played a piv-
otal role in expanding energy access to remote areas. Similarly,
Naryn leveraged strong local governance and public engagement
to ensure timely completion of hydropower projects, substan-
tially improving regional energy availability. Conversely, central-
ised regions like Kostanay and Issyk-Kul experienced limited pro-
gress, with energy access improvements of only 16.56 and 24.08,
respectively. Lower infrastructure quality and slower implemen-
tation speeds in these regions hindered their ability to meet en-
ergy demands effectively, highlighting systemic inefficiencies as-
sociated with centralised governance structures. Cost reductions
represent the final metric for SDG 7. Decentralised governance
systems, characterised by targeted investments and communi-
ty-driven solutions, achieved greater reductions in energy costs.
In Zhambyl, household energy expenses decreased by 20% due to
the integration of localised solar energy systems, which reduced
reliance on imported fossil fuels. Naryn reported an 18% reduc-
tion, largely attributable to community-managed hydropower pro-
jects that optimised operational efficiency. In contrast, Kostanay
and Issyk-Kul achieved reductions of only 8% and 10%, respec-
tively, constrained by the inefficiencies of centralised governance.
These findings confirm that decentralisation and community par-
ticipation are critical enablers of renewable energy development,
energy access, and affordability. Regions with higher levels of au-
tonomy and public involvement consistently outperform central-
ised regions across all metrics, illustrating the transformative po-
tential of localised governance in achieving SDG 7.

The quantitative analysis for SDG 13 evaluates two critical
metrics: CO, emission reductions and the integration of climate
resilience measures. These metrics illustrate how decentralised
governance and community participation enable more effective
climate action compared to centralised systems. CO, emission re-
ductions (R) were calculated using the formula

R=C (+, where C is renewable energy capacity (MW), is emis-
sions intensity factor (tons of CO, per MW of traditional ener-
2y), is renewable energy usage (MW),is total energy usage (MW),
A is Autonomy index (scale 0-1),is community participation index
(scale 0-1), and and are weight coefficients for autonomy (0.4) and



participation (0.2). This formula captures the combined effects of
renewable energy deployment, governance autonomy, and com-
munity participation on emission reductions. Higher autonomy
and public involvement enhance the efficiency and scalability of
renewable energy projects, contributing to greater reductions in
emissions intensity.

Table 5.3.3: CO, Emeission reductions across regions

Region Renewable capacity (C)  Emissions intensity () CO, reduction (R) (tons)
Zhambyl 198 0.85 199.98

Kostanay 61.5 0.75 19.07

Naryn 157.2 0.8 140

Issyk-Kul 55.2 0.7 40

Source: created by the author

As seen in Table 5.3.3 Zhambyl achieved the highest CO, re-
ductions (199.98 tons), leveraging its significant renewable en-
ergy capacity and high autonomy (A=0.9) to implement efficient
solar energy projects. Community participation (=0.9) further
enhanced these outcomes by improving site selection and opera-
tional efficiency through public consultations. Naryn also demon-
strated substantial reductions (140 tons), driven by its commu-
nity-managed hydropower projects and strong local governance.
These efforts allowed the region to replace traditional fossil fu-
el usage with cleaner alternatives, effectively reducing emissions
intensity (n =0.8). In contrast, centralised regions like Kostanay
and Issyk-Kul achieved relatively modest reductions of 19.07 and
40 tons, respectively. Limited governance autonomy (A=0.4 and
A=0.5) and lower community participation levels (= 0.5 and =0.6)
constrained their ability to scale renewable energy projects and re-
duce reliance on fossil fuels.
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Figure 5.3.2: CO, emission reductions by region
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Figure 5.3.2 provides a comparative visualisation of CO,
emission reductions across the four regions. It highlights the sub-
stantial advantages of decentralised governance systems: Zhambyl
leveraged its autonomy to secure international funding for
drought-resistant solar panels, achieving significant CO, reduc-
tions. Community consultations improved site selection, enhanc-
ing operational efficiency. Naryn’s hydropower projects, managed
by local cooperatives, expanded energy access to 94% of house-
holds, while reducing costs by 25%. In contrast, Kostanay’s cen-
tralised governance delayed project implementation, limiting its
renewable capacity and resilience outcomes. Similarly, Issyk-Kul’s
lack of community involvement led to public resistance and oper-
ational inefficiencies, demonstrating the systemic barriers of cen-
tralised systems.

The analysis confirms the primary hypothesis that decentrali-
sation and community participation are essential components for
achieving SDG 7 and SDG 13. Statistical and qualitative evidence
from the four selected regions demonstrates that governance



structures with higher levels of local autonomy and public en-
gagement yield significantly better outcomes in renewable ener-
gy development and climate action. The null hypothesis, which
posited no significant relationship between decentralisation, par-
ticipation, and these outcomes, was rejected based on the consist-
ent disparities observed between decentralised and centralised re-
gions. For example, Zhambyl and Naryn, characterised by decen-
tralised governance and strong community involvement, achieved
substantially higher renewable energy capacity increases, im-
proved energy access, and greater CO, emission reductions com-
pared to Kostanay and Issyk-Kul, where centralised governance
constrained progress. This pattern underscores the direct impact
of decentralisation and participation on the effectiveness and ef-
ficiency of renewable energy projects. The findings highlight that
decentralisation amplifies the capacity of regional authorities to
adapt strategies to local socio-economic and environmental condi-
tions, thereby enhancing project implementation. Simultaneous-
ly, community participation fosters public trust, operational effi-
ciency, and greater socio-economic benefits, such as job creation
and energy affordability. These results collectively validate the pri-
mary hypothesis and reinforce the argument for integrating de-
centralised governance and inclusive participatory processes as
foundational elements in achieving SDG 7 and 13.
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6. Conclusion and recommendations

6.1 Findings and hypotheses validation

This study quantitatively examined the impact of decentral-
isation and community participation on the success of renewa-
ble energy projects in Kazakhstan and Kyrgyzstan, focusing on
socio-economic outcomes, human rights implications, and con-
tributions to Sustainable Development Goals 7 (Affordable and
Clean Energy) and 13 (Climate Action). The analysis relied exclu-
sively on statistical data to assess project performance across re-
gions with varying levels of local government autonomy and com-
munity engagement. The findings demonstrate a strong positive
correlation between local government autonomy and renewable
energy project success, confirming the hypothesis that decentral-
isation significantly enhances project outcomes.

Decentralisation is closely tied to the fulfilment of human
rights, particularly the right to sustainable development.*”® Quan-
titative evidence shows that regions with greater autonomy con-
sistently achieved higher completion rates, installed renewable ca-
pacities, and operational efficiencies. For instance, high-autono-
my regions such as Zhambyl and Karaganda in Kazakhstan, and
Naryn in Kyrgyzstan, achieved completion rates of 78%, 72%, and
85%, respectively, compared to just 47% in low-autonomy regions
like Kostanay and Issyk-Kul. These differences are directly linked
to the ability of decentralised systems to adapt energy projects to
local needs, reduce bureaucratic delays, and optimise resource
allocation. The analysis further underscores that access to clean

178 Jeffrey D Sachs, Guido Schmidt-Traub, Mariana Mazzucato, Dirk Messner, Nebojsa
Nakicenovic and Johan Rockstrom, ‘Six Transformations to Achieve the Sustainable
Development Goals’ (2019) 2(9) Nature Sustainability 805.



and affordable energy - recognised as a fundamental component
of socio-economic rights - is more effectively realised under de-
centralised governance structures. According to the UN Human
Rights Council, energy poverty disproportionately impacts vulner-
able populations, undermining their rights to health, education,
and development.'” This study’s data reinforce these conclusions,
showing that decentralised governance enables local governments
to prioritise equitable energy distribution,*® thereby addressing
key human rights challenges.*8!

The findings of this study address three hypotheses, provid-
ing quantitative evidence to confirm or reject each. The first hy-
pothesis, which posited that decentralisation enhances renewa-
ble energy project success, is strongly supported. High-autonomy
regions achieved significantly better outcomes across all key met-
rics compared to low-autonomy areas. For instance, Zhambyl and
Naryn demonstrated project completion rates of 78% and 85%,
respectively, compared to just 47% in centralised regions like Ko-
stanay and Issyk-Kul. Additionally, installed renewable capaci-
ties in decentralised regions were markedly higher, with Zhambyl
reaching 120 MW and Naryn achieving 75 MW, compared to 15
MW in Kostanay and 12 MW in Issyk-Kul. These results highlight
that decentralisation enables local governments to make adaptive
decisions, streamline administrative processes, and allocate re-
sources more effectively, leading to superior project performance.

The second hypothesis, which posited that community par-
ticipation amplifies socio-economic benefits of renewable ener-
gy projects, is also validated. Regions with high community in-
volvement reported substantial advantages in job creation, in-
frastructure development, and operational sustainability. For
example, Karaganda and Naryn, both characterised by strong
community engagement, created 350 and 200 temporary jobs, re-
spectively, as opposed to 150 in Kostanay and 120 in Issyk-Kul.

179 Philip Alston, ‘Climate Change and Poverty: Report of the Special Rapporteur on
Extreme Poverty and Human Rights’ UN Doc A/HRC/41/39 (2019, Geneva) <https://
digitallibrary.un.org/record/3810720?v=pdf> accessed 6 September 2024.

180 International Energy Agency, Renewables 2021: Analysis and Forecast to 2026 (IEA,
Paris 2021) <https://www.iea.org/reports/renewables-2021/executive-summary>
accessed 17 August 2025.

181 John Knox, ‘Report of the Special Rapporteur on the Issue of Human Rights
Obligations Relating to the Enjoyment of a Safe, Clean, Healthy and Sustainable
Environment’, UN Doc A/HRC/37/59 (2018, Geneva) <https://docs.un.org/ru/A/
HRC/37/59> accessed 17 August 2025.
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Community-driven projects in Naryn also led to a 25% improve-
ment in energy infrastructure, directly benefiting over 10,000
households. These findings confirm that active public engage-
ment not only enhances project acceptance but also contributes
to regional economic stability and development.

The third hypothesis, which suggested that a combination of
decentralisation and community participation leads to the most
significant progress toward SDG 7 and SDG 13is also supported.
Quantitative analysis shows that regions like Zhambyl and Naryn,
which exhibit both high autonomy and strong participation,
achieved the highest renewable energy capacities, operational ef-
ficiencies, and CO, emission reductions. Zhambyl, for instance,
reduced its CO, emissions by 199.98 tons, while Naryn achieved a
reduction of 140 tons, significantly outperforming centralised re-
gions like Kostanay and Issyk-Kul, where reductions were limited
to 19.07 and 40 tons, respectively. These results demonstrate that
the integration of decentralised governance and active public in-
volvement creates synergistic effects that drive sustainable energy
transitions and climate resilience.

Across all three hypotheses, the data confirm that decentral-
isation and community participation are critical enablers of re-
newable energy success, advancing both national and global sus-
tainability goals.

The findings of this study demonstrate a significant contri-
bution of decentralised governance and community participation
to advancing SDG 7 (Affordable and Clean Energy) and SDG 13
(Climate Action). High-autonomy and high-participation regions
consistently outperformed their counterparts in renewable en-
ergy capacity growth, energy access improvements, and climate
resilience measures, aligning with specific sub-targets of these
global goals. In relation to SDG 7.2, which calls for an increased
share of renewable energy in the global energy mix, regions like
Zhambyl and Naryn achieved notable progress. Over a five-year
period, Zhambyl expanded its renewable energy capacity by 12%,
while Naryn increased its capacity by 10%.These advancements
were driven by localised strategies, such as the adoption of adap-
tive technologies tailored to regional environmental challenges.
For instance, drought-resistant solar panels in Zhambyl addressed
local climate conditions, ensuring consistent energy production
despite environmental variability. SDG 7.1, which aims for univer-
sal access to affordable and reliable energy, also saw significant



progress in regions with decentralised and community-driven
approaches. Naryn’s community-managed micro-hydro project
achieved a household electrification rate of 94%, significantly en-
hancing energy security for rural communities. In contrast, cen-
tralised regions like Kostanay and Issyk-Kul lagged behind, with
lower energy access rates and slower infrastructure development,
underscoring the limitations of top-down governance in address-
ing local energy needs. Decentralised and participatory approach-
es also contributed to SDG 13.1, which emphasises strengthening
resilience to climate-related hazards. In Zhambyl, 30% of renewa-
ble energy installations incorporated climate-resilient solar tech-
nologies, reducing vulnerability to droughts and ensuring opera-
tional sustainability. Similarly, community-led initiatives in Naryn
promoted climate adaptation by integrating hydropower systems
that both mitigated flood risks and provided stable energy access
during extreme weather events. These examples illustrate how lo-
calised governance and community engagement enable regions to
implement targeted solutions that address specific climate chal-
lenges, enhancing overall resilience.

These findings highlight that decentralised governance and
active public involvement not only advance global sustainability
goals but also address fundamental human rights concerns. Ac-
cess to clean and reliable energy, as emphasised by SDG 7, is es-
sential for the realisation of socio-economic rights, while climate
resilience measures under SDG 13 align with the broader right to
a safe and sustainable environment. By empowering local govern-
ments and fostering public participation, regions can implement
energy solutions that are both sustainable and equitable, ensuring
that no community is left behind.

6.2 Policy recommendations and theoretical underpinnings

The study’s findings highlight the critical role of decen-
tralised governance and active community participation in driv-
ing the success of renewable energy projects in Kazakhstan and
Kyrgyzstan. Building on these insights, several policy and prac-
tice recommendations are proposed to strengthen renewable en-
ergy governance, optimise socio-economic benefits, and sup-
port alignment with SDGs 7 (Affordable and Clean Energy) and
13 (Climate Action). The first hypothesis, which established that
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decentralisation improves renewable energy project outcomes,
provides a strong foundation for policy recommendations. Quan-
titative data from high-autonomy regions, such as Zhambyl and
Naryn, clearly demonstrate the benefits of localised decision-mak-
ing. Project completion rates of 78% and 85% in these regions,
compared to 41% in Kostanay and Issyk-Kul, highlight how decen-
tralisation reduces bureaucratic delays and enhances project effi-
ciency. This evidence supports the adoption of governance models
that empower local authorities to manage renewable energy initia-
tives. To build on these findings, national governments in Kazakh-
stan and Kyrgyzstan should prioritise legislative reforms to for-
malise decentralised governance in the energy sector. A compre-
hensive framework could delegate decision-making authority over
budget allocation, project planning, and regulatory adaptation to
regional and municipal governments, particularly in areas with
high renewable energy potential. This aligns with Ostrom’s theo-
ry of polycentric governance, which emphasises the effectiveness
of multi-level decision-making systems in addressing complex re-
source management challenges.'® By decentralising governance,
local administrations gain the flexibility to tailor renewable en-
ergy projects to the unique socio-economic and environmental
conditions of their regions, optimising resource allocation and
reducing inefficiencies. The European Union’s Renewable Ener-
gy Directive (RED II) offers a valuable model for these reforms.
183The directive mandates regional governance to streamline pro-
ject approvals and facilitate adaptation to local contexts. Apply-
ing a similar approach in Central Asia could enable regional gov-
ernments to take ownership of renewable energy projects, result-
ing in faster approvals and more responsive project designs. This
is particularly relevant in regions like Zhambyl, where high auton-
omy has allowed for the adoption of drought-resistant solar tech-
nology tailored to local climatic challenges. Such initiatives not
only enhance project completion rates but also ensure long-term
sustainability and resilience. Additionally, regional governments
should establish dedicated energy planning units to support these

182 John Knox, ‘Report of the Special Rapporteur on the Issue of Human Rights
Obligations Relating to the Enjoyment of a Safe, Clean, Healthy and Sustainable
Environment’, UN Doc A/HRC/37/59 (2018, Geneva) <https://docs.un.org/ru/A/
HRC/37/59> accessed 17 August 2025.

183 European Commission, ‘Renewable Energy Directive II' (RED II), Directive (EU)
2018/2001 (2018, Brussels).
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efforts. These units could focus on designing and implementing
renewable energy projects that align with local priorities, leverag-
ing expertise from international organisations such as IRENA and
the World Bank. By combining local knowledge with global best
practices, these units can play a pivotal role in advancing sustaina-
ble energy transitions while addressing regional disparities in pro-
ject outcomes.

The second hypothesis demonstrated that community par-
ticipation amplifies the socio-economic benefits and sustaina-
bility of renewable energy projects. Quantitative evidence from
high-participation regions, such as Karaganda and Naryn, under-
scores the importance of integrating structured community en-
gagement into renewable energy governance. In these regions, job
creation rates were 35% higher, and infrastructure improvements
benefited over 15,000 residents compared to regions with low par-
ticipation levels like Kostanay and Issyk-Kul. These findings high-
light the necessity of institutionalising frameworks that facilitate
meaningful public involvement at every stage of project develop-
ment. To ensure widespread community participation, govern-
ments in Kazakhstan and Kyrgyzstan should establish manda-
tory consultation mechanisms as part of renewable energy plan-
ning and implementation. Public consultations and participatory
planning sessions would provide a platform for local stakehold-
ers to express their needs and preferences, increasing project ac-
ceptance and alignment with regional priorities. For example, in
India, decentralised renewable energy initiatives often involve vil-
lage-level consultations and co-ownership models, which have led
to higher project acceptance and greater operational sustainabili-
ty.*® Adopting a similar model in Central Asia could formalise lo-
cal engagement and ensure that projects are designed to maxim-
ise socio-economic benefits.

Capacity-building programmes are another critical com-
ponent of enhancing community participation. Training initia-
tives targeting local government officials and community leaders
should focus on technical skills, project management, and sus-
tainable energy practices. Evidence from Naryn demonstrates the
impact of such initiatives; a UNDP-led training program for 300
local officials resulted in a 25% reduction in project delays and

184 European Commission, ‘Renewable Energy Directive II' (RED II), Directive (EU)
2018/2001 (2018, Brussels).
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improved maintenance efficiency. Partnering with international
organisations, such as the World Bank or IRENA, to develop mod-
ular training programmes tailored to Central Asia’s needs would
empower communities to play a more active role in renewable en-
ergy governance, reducing reliance on centralised authorities.!8
Ensuring equity in community participation is equally important.
Governments should prioritise the inclusion of underrepresent-
ed groups, including women, rural populations, and economical-
ly disadvantaged communities, in decision-making processes. Par-
ticipatory development theory emphasises that inclusive govern-
ance not only enhances project outcomes but also promotes social
justice and equitable resource distribution. By embedding equity
principles into participation frameworks, renewable energy pro-
jects can drive broader socio-economic progress while address-
ing human rights concerns, such as access to clean and afforda-
ble energy.

The third hypothesis confirmed that the combination of de-
centralisation and community participation produces the most
substantial progress toward SDG 7 and SDG 13. Quantitative ev-
idence from high-autonomy, high-participation regions, such
as Zhambyl and Naryn, underscores the synergistic effect of in-
tegrating localised governance and active public involvement. In
these regions, renewable energy capacities reached 120 MW and
75 MW, respectively, while CO, emission reductions were 199.98
tons and 140 tons, significantly outperforming centralised and
low-participation regions like Kostanay and Issyk-Kul. These find-
ings demonstrate that decentralisation and participation togeth-
er optimise project design, execution, and sustainability, provid-
ing a model for broader implementation. To maximise this syn-
ergy, governments should integrate climate resilience measures
into decentralised energy governance policies. Local administra-
tions should adopt adaptive technologies, such as drought-resist-
ant solar panels and flood-resilient hydropower systems, to ad-
dress region-specific climate challenges. Zhambyl’s successful
use of drought-resistant technology improved project durabili-
ty by 30%, showcasing the potential of tailored solutions. These
adaptive measures align with the IPCC’s framework for climate-re-
silient development, emphasising the importance of addressing

185 European Commission, ‘Renewable Energy Directive II' (RED II), Directive (EU)
2018/2001 (2018, Brussels).



climate variability in energy planning.'® Financial support is es-
sential for ensuring the success of decentralised and communi-
ty-driven projects. National governments should establish ‘Green
Funds’ to provide grants, low-interest loans, and tax incentives
to regional governments and community-led initiatives. Regions
like Kostanay and Issyk-Kul, which lagged with renewable capac-
ity increases of just 15 MW and 12 MW, could significantly ben-
efit from such financial mechanisms. The GCF offers a practical
example, having mobilised over $500 million for renewable en-
ergy investments in developing countries.'® Leveraging interna-
tional partnerships and public-private collaborations would ena-
ble underperforming regions to access critical funding for renew-
able projects.

Encouraging cross-regional collaboration is another crit-
ical strategy. High-autonomy regions like Naryn and Karagan-
da have demonstrated the value of knowledge-sharing partner-
ships, achieving a 45% increase in renewable capacity over three
years through collaborative efforts.’®® Governments could formal-
ise these practices by organising annual regional energy forums,
workshops, and online platforms, modelled after successful initi-
atives such as the Asia Clean Energy Forum. Such collaborations
not only reduce regional disparities but also foster innovation and
efficiency in renewable energy governance.

Finally, to institutionalise these advancements, national gov-
ernments should develop policy frameworks that embed the prin-
ciples of decentralisation, participation, and climate resilience
into energy governance. These frameworks should include man-
datory climate risk assessments, clear guidelines for community
engagement, and financial incentives for adopting adaptive tech-
nologies. By combining localised governance, public participa-
tion, and climate-focused innovation, Central Asia can achieve sig-
nificant progress toward SDG 7 and SDG 13 while addressing re-
gional and global sustainability challenges.

The recommendations proposed for enhancing local govern-
ment autonomy and decentralisation in renewable energy gov-
ernance are grounded in the theoretical framework established
earlier in this study. The theory of polycentric governance, as

186 Intergovernmental Panel on Climate Change (IPCC), Climate Change 2022: Impacts,
Adaptation and Vulnerability (IPCC 2022, Geneva).

187 ibid.

188 jbid.
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articulated by Ostrom, emphasises the efficiency and adaptabil-
ity of multi-level decision-making systems. Decentralisation al-
lows regional governments to tailor renewable energy projects to
specific local conditions, reducing bureaucratic inefficiencies and
enhancing responsiveness to socio-economic and environmen-
tal needs. The findings of this study, which revealed significantly
higher project completion rates and installed capacities in decen-
tralised regions such as Zhambyl and Naryn, align with these the-
oretical principles. Additionally, the principle of subsidiarity re-
inforces the importance of assigning governance responsibilities
to the lowest effective level, ensuring that decisions are made as
close as possible to the affected communities. By delegating au-
thority over budget allocation, project planning, and regulatory
adaptation to local governments, as suggested in the recommen-
dations, national administrations can create conditions for more
effective and equitable renewable energy governance.

The connection between these theories and the proposed
policy reforms highlights the practical relevance of decentralisa-
tion not only as a governance model but also as a driver of so-
cio-economic development and sustainability. These theoretical
insights provide a robust foundation for advancing SDG 7 and
SDG 13 through localised energy strategies.

6.3 Recommendations for future research

Future research could expand its geographic scope to include
Uzbekistan, Tajikistan, and Turkmenistan. These countries face
similar socio-economic and environmental challenges but exhib-
it distinct governance structures and levels of community engage-
ment. Comparative analyses across Central Asia could uncover
how differences in governance models influence renewable ener-
gy outcomes. Extending the scope to neighbouring regions, such
as South Asia and the Middle East, may also provide valuable in-
sights. For instance, India’s decentralised renewable energy initi-
atives, which emphasise village-level planning and co-ownership,
offer a compelling case study for understanding the role of com-
munity engagement in diverse governance settings.'® Similar-

189 Ministry of New and Renewable Energy, India, Annual Report 2020-2021 (Government
of India 2021, New Delhi).



ly, examining the Middle East, where centralised energy systems
dominate, could highlight potential barriers and opportunities
for adopting decentralised models. Comparative regional studies
could reveal best practices while identifying adaptations needed
to address specific cultural, political, and environmental contexts.

Another critical area for exploration is the long-term im-
pact of community participation on renewable energy project out-
comes. While current evidence demonstrates the short-term ben-
efits of community engagement, such as enhanced sustainabili-
ty and socio-economic improvements, little is known about the
durability of these outcomes over extended periods. Longitudinal
studies, tracking renewable energy projects in high-participation
regions like Karaganda and Naryn over five to ten years, could pro-
vide valuable data on operational sustainability, job retention, and
community satisfaction. Such studies would enable researchers
to assess whether community-driven models consistently deliver
long-term benefits or if additional interventions are required to
sustain these outcomes. By examining how communities adapt to
operational challenges over time, future research could offer prac-
tical strategies for ensuring the durability and scalability of partic-
ipatory renewable energy initiatives.

Financial constraints represent a significant challenge for re-
newable energy projects in low-autonomy regions. Future research
could explore the effectiveness of various financial mechanisms,
such as grants, subsidies, and public-private partnerships, in over-
coming these limitations. Regions like Kostanay and Issyk-Kul,
which have shown limited progress with renewable capacity in-
creases of just 15 MW and 12 MW respectively, could benefit from
targeted financial interventions. Investigating the role of interna-
tional funding sources, such as GCF, could also reveal how these
resources interact with local governance structures to support
community-driven initiatives. Comparative studies analysing the
performance of financial models in different contexts, including
Central Asia, South Asia, and Sub-Saharan Africa, could identify
scalable strategies for resource allocation in decentralised govern-
ance systems.'®® These insights would provide a roadmap for opti-
mising financial support mechanisms to enhance equity, efficien-
cy, and sustainability in renewable energy projects.

190 World Bank, Scaling Solar: Lessons from Africa (World Bank 2021, Washington, DC).
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Future research should explore the integration of digi-
tal technologies and social inclusion in decentralised renewa-
ble energy governance. Innovations such as IoT sensors, block-
chain-based energy trading, and remote monitoring systems of-
fer significant potential to enhance efficiency and sustainability.
These technologies can improve performance monitoring, predic-
tive maintenance, and resource optimisation, particularly in re-
gions with limited technical expertise.'®* Examining the scalabil-
ity and cost-effectiveness of these solutions in Central Asia would
provide actionable strategies for modernising energy infrastruc-
ture. At the same time, understanding the role of inclusive gov-
ernance is essential for fostering equitable energy access and com-
munity acceptance. Gender and marginalised group participation
have proven critical in ensuring the success of community-driven
renewable energy projects.'®2 Future studies could investigate the
impact of inclusive governance models on project outcomes, fo-
cusing on high-participation regions such as Naryn and Karagan-
da.’®® This dual approach - combining technological innovation
with social inclusivity - aligns with global efforts to promote equi-
ty, human rights, and sustainable development in renewable en-
ergy initiatives.

6.4 Limitations and concluding remarks

In conclusion, this study underscores the critical role of de-
centralisation and community participation in advancing renew-
able energy projects in Kazakhstan and Kyrgyzstan. By assessing
the influence of local government autonomy and community en-
gagement on renewable energy outcomes, the findings reveal that
decentralised governance and active community involvement sig-
nificantly enhance project success rates, generate socio-economic
benefits, and strengthen alignment with Sustainable Development
Goals 7 and 13. Regions with high local autonomy and active com-
munity participation, such as Zhambyl and Naryn, demonstrated

191 World Bank, Scaling Solar: Lessons from Africa (World Bank 2021, Washington, DC).

192 Robert Chambers, Whose Reality Counts? Putting the First Last (Intermediate
Technology Publications 1997, London) < https://www.cabidigitallibrary.org/doi/
full/10.5555/19971801093> accessed 7 August 2024.

193 UN Women, The Power of Gender Equality in Climate Action (United Nations 2021, New
York).
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notable achievements in renewable capacity, operational efficien-
cy, and resilience to climate variability. These findings illustrate
that governance models that are tailored to local contexts effec-
tively address regional energy needs and environmental challeng-
es. However, the study is not without limitations. The primary
focus on Kazakhstan and Kyrgyzstan, while offering valuable in-
sights, limits the generalisability of the findings to other Central
Asian countries, such as Uzbekistan, Tajikistan, and Turkmeni-
stan, which possess distinct governance structures and socio-po-
litical contexts. Additionally, the reliance on quantitative data,
though critical for robust analysis, did not account for qualita-
tive insights, such as community perspectives or policymaker atti-
tudes, which could provide a more nuanced understanding of re-
newable energy governance. These limitations highlight the need
for future research to adopt a broader geographic scope and incor-
porate mixed-method approaches to deepen the understanding of
decentralised governance and community engagement.

To achieve renewable energy targets and contribute to glob-
al sustainability, policymakers in Central Asia must prioritise
frameworks that empower local governments and foster commu-
nity participation in renewable energy initiatives. The findings
of this study suggest that increasing local government autono-
my, formalising community engagement processes, investing in
capacity-building programmes, and incorporating climate resil-
ience strategies are essential steps toward a sustainable and inclu-
sive renewable energy sector. Regional collaboration and knowl-
edge-sharing platforms could further amplify these efforts. For in-
stance, organising cross-regional forums, similar to the Asia Clean
Energy Forum, could provide opportunities for countries like Ka-
zakhstan, Kyrgyzstan, and Uzbekistan to exchange best practic-
es, share technical expertise, and align renewable energy policies.
Nevertheless, the study recognises that implementing these rec-
ommendations poses challenges. Political resistance to decentral-
isation, different levels of technical expertise, and financial dis-
parities among regions may hinder progress. Policymakers must
address these barriers by developing targeted strategies, such as
providing technical assistance to underperforming regions and
ensuring equitable distribution of financial resources. By acknowl-
edging these challenges, Central Asian countries can create an en-
abling environment for decentralised governance and communi-
ty-driven renewable energy projects.
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As Kazakhstan and Kyrgyzstan continue to expand their re-
newable energy initiatives, the insights from this study offer a
guiding framework for developing energy strategies that are both
sustainable and community centred. Embracing decentralised
and participatory governance models provides an opportunity for
Central Asia to advance toward a cleaner, more resilient energy fu-
ture. By addressing regional energy needs through localised solu-
tions and fostering community engagement, these approaches
contribute not only to SDG 7 and SDG 13 but also to broader so-
cio-economic development goals.

This study contributes to the understanding of renewable
energy governance in emerging economies, highlighting that
tailored, inclusive approaches are essential for realising equita-
ble and sustainable energy transitions. However, future research
must address the identified limitations, such as expanding the ge-
ographic focus and incorporating qualitative insights, to create a
more comprehensive understanding of decentralised governance
models. By building on these findings and recommendations,
policymakers and researchers can work together to develop inno-
vative solutions that meet the unique challenges of Central Asia
while contributing to global sustainability and equity.
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Appendix A

Table 5.1 Project success metrics by region.
Source: created by the author

Region Local Project Capacity Operational  Time-to-
autonomy completion target met (%) efficiency (%) approval
level rate (%) (days)

Zhambyl High 78 75 82 a5

Karaganda High 72 74 80 50

Almaty Medium 65 63 70 75

Mangystau Medium 60 58 68 80

Kostanay Low 41 46 52 120

Osh High 83 80 85 35

Naryn High 85 82 87 30

Batken Medium 65 63 72 60

Jalal-Abad Medium 62 61 66 70

Issyk-Kul Low 53 56 60 90




Appendix B

Table 5.2 Community participation and socio-economic benefits
in renewable energy projects by region
Source: created by the author

Region Participation Job creation  Infrastructure Community  Operational
level impact (%) improvement  ownership sustainability
(%) level (%) (%)
Karaganda High 45 80 78 83
Zhambyl High 42 76 74 81
Naryn High 48 82 85 87
Osh High 46 78 82 84
Almaty Medium 30 55 65 68
Mangystau Medium 28 52 62 66
Batken Medium 32 57 68 70
Jalal-Abad Medium 27 50 60 63
Kostanay Low 15 35 40 52
Issyk-Kul Low 18 38 43 55
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