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ALIGNING ENERGY SYSTEMS ENGINEERING EDUCATION WITH UZBEKISTAN’S
RENEWABLE ENERGY TRANSITION: RETHINKING CURRICULUM REFORM
THROUGH A POLICY-EDUCATION LENS

ENERGIYA TIZIMLARI MUHANDISLIK TA’LIMINI O‘ZBEKISTONNING QAYTA
TIKLANADIGAN ENERGIYAGA O‘TISH DAVRI BILAN UYG‘UNLASHTIRISH:
SIYOSAT-TA’LIM NUQTAVI ORQALI O‘QUV DASTURI ISLOHOTINI QAYTA

KO‘RIB CHIQISH

COI'VTACOBAHHME OBPA30BAHMUSA B OBJIACTHU TIPOEKTUPOBAHUA
SHEPITETUYECKHUX CUCTEM C IEPEXO/J0OM Y3BEKHUCTAHA HA
BO3OBHOBJIAEMBIE UHCTOYHHUKHU DOHEPI'MU: IEPEOCMbBICJIEHUE PE®OPMbI
YYEBHbBIX ITPOI'PAMM C TOYKH 3PEHUSA NIOJIMTUKHU U OBPA30OBAHUS.

Ibodulloyeva Zarina Sayfulla qizi
Second-year student of the Faculty of Economics and Tourism, Bukhara State University.

Abstract

Uzbekistan’s transition toward renewable energy represents not only a technological
transformation but also a significant institutional and educational challenge. While national policies
increasingly prioritize the development of solar and wind energy, the preparedness of higher
education institutions—particularly energy systems engineering programs—to support these
ambitions remains uncertain. This study examines the extent to which current engineering curricula
align with Uzbekistan’s renewable energy policy objectives. Using qualitative analysis of policy
documents, curriculum structures, and international educational practices, the research identifies a
persistent gap between policy ambitions and educational outcomes. EXxisting programs continue to
emphasize traditional technical training, while offering limited exposure to systems thinking, energy
policy, and sustainability issues. To address this gap, the study proposes a policy—education alignment
framework designed to guide curriculum reform. The framework highlights interdisciplinary
learning, practice-oriented training, and stronger integration between national energy strategies and
engineering education. The findings underline the crucial role of universities in supporting
Uzbekistan’s sustainable energy transition.

Keywords: renewable energy transition, energy systems engineering, curriculum reform,
sustainability education, policy—education alignment, Uzbekistan.

O‘zbekistonning gayta tiklanadigan energiyaga o‘tishi nafagat texnologik o‘zgarishni, balki
muhim institutsional va ta’lim muammosini ham anglatadi. Milliy siyosat quyosh va shamol
energiyasini rivojlantirishga tobora ko‘proq ustuvor ahamiyat berayotgan bir paytda, oliy ta’lim
muassasalarining, xususan, energiya tizimlari muhandisligi dasturlarining ushbu ambitsiyalarni
go‘llab-quvvatlashga tayyorligi noanigligicha golmogda. Ushbu tadgiqotda mavjud muhandislik
o‘quv dasturlari O°zbekistonning gayta tiklanadigan energiya siyosati magsadlariga gay darajada mos
kelishi o‘rganiladi. Siyosat hujjatlari, o‘quv dasturlari tuzilmalari va xalgaro ta’lim amaliyotlarining
sifatli tahlilidan foydalangan holda, tadgigot siyosat ambitsiyalari va ta’lim natijalari o‘rtasidagi
doimiy tafovutni aniglaydi. Mavjud dasturlar an‘anaviy texnik tayyorgarlikka urg‘u berishda davom
etmoqda, shu bilan birga tizimli fikrlash, energiya siyosati va bargarorlik masalalariga cheklangan
darajada e'tibor garatmoqda. Ushbu tafovutni bartaraf etish uchun tadgigot o‘quv dasturlarini isloh
gilishga yo‘naltirilgan siyosat-ta’limni muvofiglashtirish tizimini taklif giladi. Ushbu tizim fanlararo
o‘rganish, amaliyotga yo‘naltirilgan o‘gitish va milliy energiya strategiyalari va muhandislik ta’limi
o‘rtasidagi kuchliroq integratsiyani ta’kidlaydi. Topilmalar universitetlarning O<‘zbekistonning
bargaror energiyaga o‘tishini go‘llab-quvvatlashdagi muhim rolini ta’kidlaydi.
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Kalit so‘zlar: gayta tiklanadigan energiyaga o‘tish, energiya tizimlari muhandisligi, o‘quv
dasturlarini isloh gilish, bargarorlik ta’limi, siyosat-ta’limni muvofiglashtirish, O‘zbekiston.

[lepexon VY30ekucraHa K BO30OHOBISIEMOH HSHEpPreTHUKE IPEICTaBIsET COOOW HE TOJIBKO
TEXHOJIOTUYECKYIO TpaHC(HOPMALIHIO, HO M 3HAUNTENIbHBIA HHCTUTYLIMOHAIIbHBIN U 00pa30BaTesIbHbIN
BbI30B. HecMOTps Ha TO, YTO HAIMOHAJIbHAS MOJUTHUKA BCE OOJBIIE OPUEHTUPYETCS HA PA3BUTHE
COJIHEYHOM M BETPOBOM SHEPreTUKH, TOTOBHOCTh CUCTEMBI BhICHIETO 0OPa30BaHUS — B YAaCTHOCTHU
IIPOrpaMM IO MH)KEHEPUHM SHEPreTUYECKUX CHCTEM — IOJAEpPKHUBATh 3TH IPOLECCHl OCTAETCS
HEJIOCTaTOYHO W3ydyeHHOW. B maHHON paboTe paccMmaTrpuBaeTcsi CTENEeHb COOTBETCTBHUS
CYIIECTBYIOIIMX MHXEHEPHbIX Y4YEOHBIX IPOrpaMM LEISAM TOCYJAapCTBEHHOM IOJIUTUKU
V306ekucrana B 00;1aCTH pa3BUTHSI BO30OHOBIISIEMOM YHEPTreTHKU. Ha 0OCHOBE KaueCTBEHHOT O aHATN3a
MNOJUTUYECKUX JOKYMEHTOB, CTPYKTYpbl OOpa30BaTENIbHBIX IPOrPaMM U MEXKIYHApOIHBIX
O6p8,30BaTCJIBHbIX IMMPAKTHUK BbIABIIACTCA yCTOfI‘-IPIBbeI pa3pbIB MCKAY IMOJUTHYCCKUMHU LCIISIMU U
oOpa3zoBaTenbHbIMU pe3ysibTaTaMu. CylecTBYIOLIME MPOrpaMMbl MO-NIPEKHEMY B OCHOBHOM
OPHUCHTHPOBAHLI HA TPAAWULIMOHHYIO TCXHUYCCKYIO ITOATOTOBKY U YACIIAIOT OTPAaHNUYCHHOC BHUMAHUEC
CHCTEMHOMY MBIIIJICHUIO, SHEPreTUYeCKON MOJMTHUKE M BOIPOCAM YCTOHYMBOrO pas3Butus. s
IIPEOJIOJIEHUS] JAHHOTO pa3pbhlBa B HCCIEAOBAHUM IIPEUIAraeTcsi KOHILENTyaldbHAas MOJEIb
COIJIACOBAaHUS MOJUTHUKU U 00pa30BaHus, HalpaBieHHas Ha peopMUpOBaHUE YUEOHBIX POTPaMM.
I[aHHaFI MOACIIb MNOAYCPKMBACT BaAXHOCTH MCKAWCHUILIMHAPHOI'O O6y‘-I€HI/I$I, IMPAKTHUKO-
OPUEHTUPOBAHHOM IOATOTOBKM M 0o0Jjiee TECHON HHTErpalud HAIMOHAIBHBIX SHEPreTUYECKUX
CTpaTeruii ¢ MH)KEHEpHBIM oOpa3oBaHHeM. llodydeHHBIE pe3ynbTaThl MOATBEPKIAIOT KITIOUEBYIO
POJIb YHUBEPCUTETOB B 00ECIIEYeHUH YCTOWYMBOIO SHEPreTHUECKOTo Nepexoaa ¥Y30eKucTaHa.

KiroueBble cjioBa: mepexo] K BO3OOHOBIISIEMOW IHEPTETHKE, WHKCHEPUS DYHEPTEeTHUECKUX
cucreM, peopMupoBaHue y4eOHBIX IporpamMm, oOpa3zoBaHHe B 00JIACTH YCTOMYMBOIO pa3BUTHS,
COIJIACOBaHUE MOJUTUKU U 00pa3oBaHus, Y30EKUCTaH.

Global energy systems are currently undergoing significant transformation as countries respond
to climate change, environmental challenges, and increasing energy demand. Renewable energy has
become a key component of this transformation, serving not only as a cleaner source of power but
also as an important driver of economic modernization and energy security. In this context, the
development of highly qualified professionals capable of managing complex and interconnected
energy systems has become increasingly important.

Uzbekistan has identified renewable energy development as a strategic national priority. In
recent years, the government has introduced policies aimed at expanding solar and wind energy
capacity, improving energy efficiency, and reducing dependence on fossil fuels. These initiatives
demonstrate the country’s commitment to sustainable development and its intention to integrate into
global energy transformation processes.

However, achieving these policy goals requires more than technological investment and
regulatory reform. A successful energy transition also depends on the availability of skilled engineers
who are capable of designing, managing, and operating modern energy systems. Higher education
institutions therefore play a crucial role in preparing specialists who can support the country’s
renewable energy development.

Historically, engineering education in Uzbekistan has been oriented toward conventional
energy systems and traditional technical training. As a result, many existing programs provide limited
coverage of interdisciplinary topics such as energy policy, sustainability, and integrated energy
system management. This situation raises an important question: to what extent do current energy
systems engineering programs prepare graduates to support Uzbekistan’s renewable energy
transition?

The purpose of this study is to examine the relationship between renewable energy policy
priorities and engineering education in Uzbekistan. The research aims to identify existing gaps and
to propose a conceptual framework that can guide curriculum reform and strengthen the alignment
between national energy strategies and educational programs.
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This research employs a qualitative methodological approach designed to analyze the
relationship between national renewable energy policies and engineering education programs.

The first stage of the study involved the analysis of national policy documents related to
renewable energy development in Uzbekistan. These documents included legislation, strategic
development plans, and government policy statements. The analysis focused on identifying key
priorities, targets, and institutional requirements associated with the country’s renewable energy
transition. Particular attention was paid to the types of professional competencies required to achieve
these policy objectives.

The second stage consisted of a review of selected undergraduate and graduate programs in
energy engineering and renewable energy offered by universities in Uzbekistan. Program structures,
course descriptions, and learning outcomes were examined to evaluate the extent to which renewable
energy topics and interdisciplinary knowledge areas are incorporated into existing curricula.

The third stage involved a comparative analysis of selected international engineering education
programs specializing in energy systems and renewable energy technologies. The benchmarking
focused on several aspects, including curriculum structure, integration of interdisciplinary subjects,
inclusion of sustainability topics, and opportunities for practical training. This comparison helped to
identify best practices that could inform curriculum reform in Uzbekistan.

The collected data were analyzed using thematic analysis. Recurring themes related to
curriculum content, educational priorities, and policy expectations were identified and categorized.
This process enabled the identification of key gaps between policy goals and educational practices,
as well as potential opportunities for improving policy—education alignment.

The analysis revealed several key findings regarding the relationship between renewable energy
policy objectives and engineering education in Uzbekistan.

First, national renewable energy policies demonstrate clear and ambitious goals. Government
strategies emphasize the rapid expansion of solar and wind power generation, modernization of
electricity infrastructure, and gradual decarbonization of the energy sector. Policy documents also
highlight the importance of innovation, institutional capacity building, and the development of
qualified human resources.

Second, the review of engineering curricula shows that many programs remain strongly focused
on traditional technical disciplines. Although some universities have introduced courses related to
renewable energy technologies, these subjects are often treated as supplementary additions rather than
as central components of a comprehensive energy systems education.

Third, the study identified a noticeable gap in interdisciplinary competencies. Topics such as
energy policy, regulatory frameworks, energy economics, environmental sustainability, and
integrated energy planning receive relatively limited attention within existing engineering programs.
As a result, graduates may possess strong technical knowledge but lack the broader analytical and
policy-related skills necessary for addressing complex energy transition challenges.

These findings suggest that current educational programs may not fully support the evolving
needs of Uzbekistan’s renewable energy sector.

The results indicate a structural misalignment between Uzbekistan’s renewable energy policy
ambitions and the current structure of engineering education programs. Addressing this issue requires
a more comprehensive approach to curriculum reform that goes beyond incremental changes.

To address this challenge, the study proposes a policy—education alignment framework aimed
at strengthening the connection between national energy strategies and engineering education.

The first element of the framework is policy responsiveness. Educational programs should
reflect national energy priorities and incorporate renewable energy objectives directly into curriculum
design and learning outcomes.

The second element is systems thinking. Engineers must be trained to understand energy
systems as complex socio-technical systems that involve technological, economic, environmental,
and institutional dimensions.

280



“YANGI O‘ZBEKISTON IQTISODIYOTTI” jurnali 3-son 2026 yil

The third element is interdisciplinary integration. Courses in energy economics, public policy,
environmental management, and sustainability should be integrated into engineering curricula to
provide students with a broader analytical perspective.

The fourth element is practice-oriented learning. Stronger collaboration between universities,
industry, and government institutions is essential. Internships, applied research projects, and real-
world case studies can help students develop practical skills and better understand the challenges of
implementing renewable energy systems.

Together, these components provide a structured approach for aligning engineering education
with national energy transition goals.

Uzbekistan’s transition toward renewable energy creates both technological and institutional
opportunities for the country’s development. While national policies increasingly support renewable
energy expansion, higher education systems must adapt in order to prepare specialists capable of
managing complex energy transformations.

This study demonstrates that existing engineering education programs still largely reflect
traditional energy sector priorities and provide limited coverage of interdisciplinary competencies
required for modern energy systems management. Bridging this gap requires systematic curriculum
reform guided by stronger alignment between policy objectives and educational outcomes.

The policy—education alignment framework proposed in this study offers a practical approach
for modernizing energy systems engineering education in Uzbekistan. By integrating
interdisciplinary knowledge, systems thinking, and practice-based learning, universities can play a
critical role in supporting the country’s sustainable energy transition.

Future research should expand this analysis by incorporating perspectives from industry
representatives, policymakers, and students in order to further refine educational strategies and
evaluate their long-term effectiveness.
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