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DIGITAL MODERNIZATION OF UZBEKISTAN’S 
ELECTRICITY DISTRIBUTION GRID: 
SMART-GRID INVESTMENT, LOSS REDUCTION 
AND DEMAND GROWTH TO 2030
Bobobekov Ergash Abdumalikovich
Tashkent State University of Economics, Department of «Green Economy» 
ergashbobobekov@gmail.com

Abstract. This study investigates whether the modernization of Uzbekistan’s electricity distribution 
infrastructure can keep pace with rapidly increasing electricity demand. Unlike a purely descriptive assessment 
of consumption growth, the paper focuses on the economic role of smart-grid investment, distribution-loss 
reduction, renewable-energy integration and digital monitoring. The empirical basis combines the user-supplied 
study with external evidence from the International Energy Agency and the World Bank. Electricity consumption 
increased from 45.7 TWh in 2016 to about 71 TWh in 2025 in the supplied dataset. External scenarios indicate 
that demand could exceed 100 TWh and, in a more recent World Bank assessment, 120 TWh by 2030. At 
the same time, distribution losses were 12.47% in the IEA historical baseline and approximately 13% in 2024 
according to the World Bank. The analysis shows that the modernization challenge is therefore not only 
capacity expansion but also network efficiency. A 6.5% distribution-loss target would represent a reduction of 
roughly one half relative to the 2024 level. The 2025 World Bank-supported program - combining 6,000 km 
of low-voltage network construction and modernization, 1,200 transformers, 150,000 smart meters and 4,000 
data concentrators - illustrates the shift toward data-driven distribution management. The paper concludes 
that digital distribution reform, renewable integration and investment governance should be implemented as a 
unified modernization mechanism.

Keywords. Smart grid, electricity distribution, digital modernization, technical losses, smart meters, 
renewable integration, electricity demand, infrastructure investment, Uzbekistan.

Annotatsiya. Ushbu tadqiqot O‘zbekiston elektr energiyasini taqsimlash infratuzilmasini modernizatsiya 
qilish shiddat bilan ortib borayotgan elektr energiyasiga bo‘lgan talab bilan hamqadam bo‘la olish-olmasligini 
o‘rganadi. Iste’mol o‘sishini shunchaki tavsifiy baholashdan farqli o‘laroq, maqolada aqlli tarmoqlar (smart-
grid)ga kiritilayotgan investitsiyalar, taqsimlashdagi yo‘qotishlarni kamaytirish, qayta tiklanadigan energiya 
manbalarini integratsiya qilish va raqamli monitoringning iqtisodiy roliga e’tibor qaratiladi. Empirik baza taqdim 
etilgan tadqiqot ma’lumotlarini Xalqaro energiya agentligi hamda Jahon bankining tashqi ma’lumotlari bilan 
bitta nuqtaga jamlaydi. Taqdim etilgan ma’lumotlar to‘plamida elektr energiyasi iste’moli 2016-yildagi 45,7 
TVt·soatdan 2025-yilda taxminan 71 TVt·soatgacha oshgan. Tashqi ssenariylar shuni ko‘rsatadiki, 2030-yilga 
borib talab 100 TVt·soatdan va Jahon bankining so‘nggi baholashlariga ko‘ra 120 TVt·soatdan oshishi mumkin. 
Shu bilan birga, taqsimlashdagi yo‘qotishlar XEAning tarixiy bazaviy ko‘rsatkichida 12,47% ni, Jahon banki 
ma’lumotlariga ko‘ra esa 2024-yilda taxminan 13% ni tashkil etgan. Tahlillar shuni ko‘rsatadiki, modernizatsiya 
vazifasi faqat quvvatlarni kengaytirishdan emas, balki tarmoq samaradorligini oshirishdan ham iboratdir. 
Taqsimlashdagi yo‘qotishlarni 6,5% lik maqsadli ko‘rsatkichga tushirish 2024-yildagi darajaga nisbatan 
taxminan ikki baravar kamayishni anglatadi. Jahon banki ko‘magida amalga oshirilayotgan 2025-yilgi dastur 
— 6 000 km past kuchlanishli tarmoqlarni qurish va modernizatsiya qilish, 1 200 ta transformator, 150 000 ta 
aqlli hisoblagich hamda 4 000 ta ma’lumotlar konsentratorini biriktirish — ma’lumotlarga asoslangan taqsimotni 
boshqarish tizimiga o‘tishni yaqqol ko‘rsatib beradi. Maqolada raqamli taqsimot islohoti, qayta tiklanadigan 
energiyani integratsiyalash va investitsion boshqaruv yagona modernizatsiya mexanizmi sifatida amalga 
oshirilishi kerak degan xulosaga kelinadi.

Kalit so‘zlar. Aqlli tarmoq (smart grid), elektr energiyasini taqsimlash, raqamli modernizatsiya, texnik 
yo‘qotishlar, aqlli hisoblagichlar, qayta tiklanadigan energiyani integratsiyalash, elektr energiyasiga bo‘lgan 
talab, infratuzilma investitsiyalari, O‘zbekiston.
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Аннотация. В данном исследовании изучается вопрос о том, сможет ли модернизация 
инфраструктуры распределения электроэнергии в Узбекистане успевать за стремительно растущим 
спросом на электроэнергию. В отличие от чисто описательной оценки роста потребления, основное 
внимание в работе уделяется экономической роли инвестиций в интеллектуальные сети, сокращению 
потерь при распределении, интеграции возобновляемых источников энергии и цифровому мониторингу. 
Эмпирическая база объединяет предоставленные данные исследования с внешними доказательствами 
Международного энергетического агентства и Всемирного банка. Согласно предоставленному набору 
данных, потребление электроэнергии увеличилось с 45,7 ТВтч в 2016 году до примерно 71 ТВтч в 2025 
году. Внешние сценарии показывают, что к 2030 году спрос может превысить 100 ТВтч, а по последней 
оценке Всемирного банка — 120 ТВтч. В то же время потери при распределении составляли 12,47% в 
историческом базовом показателе МЭА и около 13% в 2024 году по данным Всемирного банка. Анализ 
показывает, что задача модернизации заключается не только в расширении мощностей, но и в повышении 
эффективности сети. Целевой показатель потерь при распределении на уровне 6,5% означал бы 
сокращение примерно вдвое по сравнению с уровнем 2024 года. Программа 2025 года, поддерживаемая 
Всемирным банком и включающая строительство и модернизацию 6 000 км низковольтных сетей, 1 200 
трансформаторов, 150 000 умных счетчиков и 4 000 концентраторов данных, иллюстрирует переход к 
управлению распределением на основе данных. В статье делается вывод о том, что реформа цифрового 
распределения, интеграция возобновляемых источников энергии и управление инвестициями должны 
реализовываться как единый механизм модернизации.

Ключевые слова. Умные сети (smart grid), распределение электроэнергии, цифровая модернизация, 
технические потери, умные счетчики, интеграция возобновляемых источников энергии, спрос на 
электроэнергию, инвестиции в инфраструктуру, Узбекистан.

I N T R O D U C T I O N
Uzbekistan’s electricity sector is entering a period in which demand growth, renewable-energy expansion 

and the physical condition of the grid must be addressed simultaneously. The supplied study records an increase 
in electricity consumption from 45.7 billion kWh in 2016 to approximately 71 billion kWh in 2025. This rise 
reflects demographic growth, industrialization, higher household electricity use and broader economic activity.

The central research problem is that expanding generation alone does not guarantee reliable electricity 
services. Electricity must be transmitted, distributed, measured and balanced through infrastructure that is 
increasingly required to operate in real time. The IEA has documented substantial ageing of Uzbekistan’s 
network assets and historically high distribution losses. More recent World Bank evidence indicates that the 
challenge remains material: technical distribution losses were approximately 13% in 2024 and more than half 
of distribution assets had been in service for over 30 years.

This article therefore reframes the modernization question from ‘how much new capacity is required? How 
can digital grid modernization convert new capacity into reliable, lower-loss electricity services? The objective is 
to assess demand pressure, quantify the loss-reduction gap, examine current smart-grid investment measures 
and propose an integrated modernization mechanism for the period to 2030.

L I T E R A T U R E  R E V I E W
Energy infrastructure research emphasizes that the economic value of electricity depends on reliability and 

network efficiency as well as generation volume. Lovins’ energy-services perspective highlights the importance 
of delivering useful energy services efficiently, while the broader infrastructure literature links reliable networks 
with productivity and investment.

The IEA’s Uzbekistan energy profile provides an important structural baseline. It reported that 66% of main 
networks and 62% of distribution networks had operated for more than 30 years, alongside 74% of substations 
and more than half of transformer stations. The same source reported average technological losses of 2.72% 
in main networks and 12.47% in distribution networks. The 2020–2030 electricity concept targeted a reduction 
of distribution losses to 6.5%.

World Bank evidence strengthens the case for treating digitalization as a core infrastructure instrument. 
In 2025 the Bank approved a USD 100 million concessional credit for a distribution modernization program, 
complemented by USD 50 million from Regional Electric Networks JSC. The program includes smart meters 
and data concentrators alongside physical network and transformer upgrades. This combination reflects an 
international shift from conventional asset replacement toward digitally observable and controllable distribution 
systems.
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R E S E A R C H  M E T H O D O L O G Y.
The research uses a mixed analytical design combining time-series trend assessment, scenario 

comparison, infrastructure-gap analysis and policy benchmarking. The user-supplied article provides the 2016–
2025 electricity-consumption series and a 2030 scenario of 90–100 TWh. External verifi cation and expansion 
use offi  cial or high-authority sources: the International Energy Agency’s Uzbekistan energy profi le and World 
Bank electricity-sector project materials.

Three analytical indicators are emphasized. First, demand-growth pressure is evaluated by comparing the 
supplied 2030 scenario with World Bank projections. Second, the distribution-loss gap is calculated relative 
to the 6.5% policy target. Third, the scale of digital modernization is assessed through the composition of the 
2025 distribution program, including network kilometers, transformer capacity, smart-meter deployment and 
data concentrators.

The article does not treat diff erent 2030 demand estimates as directly interchangeable forecasts. Instead, 
they are presented as scenarios produced at diff erent times and under diff erent assumptions. This distinction is 
necessary because recent projections are higher than the range contained in the supplied study.

A N A LY S I S  A N D  R E S U LT S
The fi rst result is a clear acceleration in system pressure. The supplied dataset indicates that electricity 

consumption increased by more than 55% between 2016 and 2025. The source-document scenario places 
2030 demand at 90–100 TWh. A World Bank assessment published in 2021 expected demand to exceed 100 
TWh by 2030, while a June 2025 World Bank statement indicated that demand could exceed 120 billion kWh. 
Rather than invalidating the earlier scenario, this progression demonstrates the sensitivity of infrastructure 
planning to economic growth, electrifi cation and new sources of load (table 1; fi gure 1).

Table 1
Electricity Demand and 2030 Planning Scenarios

Indicator Baseline 2030 value Interpretation
Supplied study 71 TWh (2025) 90–100 TWh Moderate-growth scenario

World Bank 2021 61 TWh (2018) >100 TWh Strong long-run demand growth

World Bank 2025 Current system context >120 TWh Higher recent planning scenario

Source: supplied study and World Bank research; scenarios are reported separately because they refl ect 
diff erent publication dates and assumptions.

Figure 1. Electricity demand growth and alternative 2030 scenarios. Source: 
author’s visualization based on the supplied study and World Bank evidence.
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The second result concerns network losses. The IEA historical baseline reported 12.47% technological 
losses in distribution networks. The World Bank estimated technical distribution losses at approximately 13% 
in 2024. Against a 6.5% policy target, the 2024 level implies a required reduction of 6.5 percentage points, 
or 50% relative to the baseline. If the system were distributing 100 TWh annually, the difference between 
13% and 6.5% would correspond arithmetically to 6.5 TWh. This is an illustrative efficiency calculation, not a 
forecast of recoverable electricity, because actual loss accounting depends on network flows and commercial-
loss definitions.

The third result is that Uzbekistan’s modernization model is increasingly digital. The 2025 World Bank-
supported program allocates resources not only to physical reinforcement but also to information infrastructure. 
It plans construction and modernization of 6,000 km of low-voltage lines, installation or replacement of 1,200 
distribution transformers with a combined capacity of 250 MVA, connection of 150,000 smart meters and 
installation of 4,000 data concentrators. The smart meters and concentrators create a data layer that can 
improve metering, loss identification, outage management and operational visibility.

Renewable-energy integration increases the urgency of this transition. The World Bank reported that 
Uzbekistan plans to reach 25 GW of renewable electricity capacity by 2030. Variable renewable generation 
requires distribution networks that can accommodate bidirectional flows, changing load patterns and a larger 
number of distributed connections. Consequently, grid digitalization is not an auxiliary technology project; it is 
part of the infrastructure required to absorb the planned renewable build-out (figure 2; table 2).

2019 2024 2030
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IEA historical World Bank 2030 policy target

Yil Distribution losses (%)

Figure 2. Distribution losses: historical baseline, recent 
estimate and 2030 policy target. Source: IEA and World Bank.

Table 2
Components of the 2025 Distribution Modernization Program

Component Scale Economic/operational function
Low-voltage networks 6,000 km Capacity reinforcement and reliability improvement

Distribution transformers 1,200 units; 250 MVA Replacement of overloaded/aged equipment
Smart meters 150,000 units Improved metering and commercial-loss control

Data concentrators 4,000 units Automation, remote data collection and digital visibility

Program financing USD 150 million USD 100m World Bank + USD 50m Regional Electric 
Networks JSC

Source: World Bank, 15 May 2025.

Based on these results, an integrated modernization mechanism can be formulated around four linked 
blocks: (1) physical renewal of overloaded and ageing distribution assets; (2) digital observability through smart 
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meters, concentrators and automated network management; (3) financial sustainability through better loss 
control, tariff discipline and investment mobilization; and (4) renewable-integration capability. Treating these 
blocks separately would reduce the economic return on modernization because each depends on the others.

C O N C L U S I O N  A N D  S U G G E S T I O N S
The study shows that Uzbekistan’s electricity challenge is increasingly a distribution-system challenge as 

well as a generation challenge. Demand has grown rapidly, while recent external projections suggest that 2030 
requirements may be higher than earlier scenarios. This raises the cost of delaying grid investment.

Loss reduction provides a measurable modernization objective. Moving from approximately 13% technical 
distribution losses toward the 6.5% policy target would require a reduction of about one half. Achieving this 
objective requires both physical asset renewal and digital control, because losses cannot be managed efficiently 
without reliable measurement and network visibility.

The 2025 modernization program demonstrates an appropriate integrated direction by combining lines 
and transformers with 150,000 smart meters and 4,000 data concentrators. Future programs should scale 
this model, prioritize high-loss and high-growth regions, link investment decisions to measurable reliability and 
loss indicators, and ensure that distribution digitalization advances in parallel with the planned expansion of 
renewable generation.

Thus, the recommended policy mechanism is not simply ‘more investment in the grid’ but a data-driven 
modernization cycle: diagnose losses and congestion, prioritize assets, digitally monitor performance, evaluate 
economic effects and reinvest efficiency gains. Such a mechanism can strengthen energy security, improve the 
quality of electricity supply and create the network flexibility required for Uzbekistan’s transition toward a more 
renewable and digitally managed power system.
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