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Abstract
Uzbekistan has undergone one of the fastest renewable energy transitions in the post-Soviet space,

expanding total installed renewable capacity from 13.3% of the national electricity mix in 2016 to
36.1% by the end of 2025, reaching 10,027 MW overall. This paper examines the economic
dimensions of that transition across 2020–2025, drawing on data from the International Renewable
Energy Agency, the Asian Development Bank, the World Bank, and national policy documents.
Applying a descriptive-quantitative analytical framework, we trace capacity growth across solar
(5,934 MW), wind (1,652 MW), and hydropower (2,441 MW) and evaluate three economic
transmission channels: direct employment creation, energy import substitution, and private foreign
direct investment inflows. GDP growth reached 7.7% in 2025, exceeding earlier ADB projections,
during the same period that large-scale renewable facilities were commissioned and over 2,500 direct
sector jobs were created. The results confirm meaningful co-movement between renewable
deployment and economic performance across all three channels. Two binding implementation
constraints — grid infrastructure modernization and electricity subsidy reform — are analyzed,
alongside policy implications for comparable lower-middle-income transition economies seeking to
leverage clean energy as a development accelerant.

1. Introduction
Uzbekistan's electricity system was, until very recently, almost entirely dependent on natural gas

and Soviet-era hydropower. Solar and wind contributed a combined 3 MW of installed capacity in
2016 — negligible by any macroeconomic standard, and largely invisible in development literature on
the country. What changed over the following decade was neither gradual nor accidental. A regulatory
reform in 2019 replaced negotiated tariffs with competitive procurement for renewable projects, solar
auction prices fell toward USD 0.023 per kWh by 2023, and international developers including
Masdar and ACWA Power committed capital at a scale that domestic institutions could not supply
alone. By the end of 2025, total installed renewable capacity had reached 10,027 MW (IRENA, 2025),
placing Uzbekistan among the fastest-growing clean energy markets in the region.

The macroeconomic backdrop during this transition was favorable but not static. The COVID-19
shock briefly interrupted growth in 2020, though the recovery was faster than in most neighboring
economies. From 2021 onward, Uzbekistan maintained GDP growth consistently above 6%, reaching
7.7% in 2025 — the highest rate since 2021 and a figure that exceeded the ADB's April projection of
6.6% (ADB, 2025). That two trends — accelerating renewable deployment and strong economic
performance — occurred simultaneously does not establish causation, but it creates the analytical
question this paper addresses: through what channels does energy transition plausibly contribute to
output growth, and what does the Uzbek evidence suggest about the strength of those channels?

The international literature on renewable energy and economic growth is substantial. Apergis and
Payne (2010) identified bidirectional causality between renewable energy consumption and GDP
across a panel of Eurasian economies. Bhattacharya, Paramati, Ozturk, and Bhattacharya (2016) found
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that renewable energy investment has a statistically significant positive effect on output across 38
major economies, with the effect stronger where infrastructure deficits are most acute — a condition
that applies directly to Central Asia. Sachs et al. (2019) argued more broadly that clean energy
investment functions as a systems-level accelerant, unlocking productivity, health, and institutional
co-benefits that narrow energy-output regressions undercount. Uzbekistan's case has attracted growing
attention since approximately 2021, though most of this work is policy-oriented rather than
econometric. This paper contributes a structured empirical synthesis focused on the 2020–2025 period
— the most consequential phase of the country's renewable build-out — using the most current
available data.

The remainder of the paper is organized as follows. Section 2 describes the data and methods.
Section 3 presents results on the capacity trajectory and the three economic transmission channels.
Section 4 discusses implementation constraints and broader implications. Section 5 concludes.

2. Data and Methods
The study covers 2020–2025. Four main data sources are used. Installed capacity and generation

share data come from IRENA's *Renewable Capacity Statistics 2025*, which provides consistent
annual series by technology across all Uzbekistan's generation categories. Macroeconomic indicators
— GDP growth rates, investment flows, and sectoral output — are drawn from ADB's *Asian
Development Outlook 2025* and World Bank country economic assessments (World Bank, 2024).
Employment and regional economic data rely on World Bank (2024) project-level reporting and
Enerdata's (2025) analysis of Uzbekistan's 2026 power capacity planning. Green finance flow
estimates come from the OECD's dedicated assessment of Uzbekistan's green transition (OECD, 2023).
The policy baseline draws on Presidential Decree UP-60 (2022) establishing the Development
Strategy New Uzbekistan 2022–2026, the Nationally Determined Contribution under the Paris
Agreement, and IEA's *Solar Energy Roadmap for Uzbekistan* (IEA, 2023).

The analytical framework is descriptive-quantitative. Following the transmission channel
approach used by Bhattacharya et al. (2016) and REN21 (2025), we identify three hypothesized
channels — direct employment, energy security via fuel substitution, and private FDI inflows — and
assess each using Uzbekistan-specific empirical evidence. Where Uzbekistan-level data are
unavailable, we draw on cross-country estimates from the comparative literature and note the
associated uncertainty. No original econometric estimation is conducted; the contribution is a
structured empirical account of a rapidly evolving market rather than a regression-based causal
analysis. Causality, as discussed in Section 4, cannot be cleanly established with the currently
available data.

3. Results
3.1 Capacity trajectory
Total installed renewable capacity grew from a hydropower-dominated base of approximately

13.3% of total capacity in 2016 to 36.1% by end-2025, with total renewable capacity reaching 10,027
MW (IRENA, 2025). Solar was the primary driver. Capacity expanded from approximately 2 MW in
2016 to 5,934 MW by late 2025 — a 2,967-fold increase over nine years. Key commissionings
included the Nur Navoi Solar Plant (100 MW, 2021), the Samarkand Solar Plant (200 MW, 2022), and
the Sherabad facility in Surkhandarya (457 MW, commissioned in phases through 2023). Collectively,
solar plants spread across Kashkadarya, Navoi, and Bukhara regions reflect both the geographic
breadth of the resource and the government's deliberate effort to distribute investment beyond the
capital region.

Wind development followed a parallel trajectory, though at a slower pace. Capacity reached
1,652 MW by end-2025, with the 500 MW Zarafshan Wind Farm (ACWA Power, fully operational
from late 2023) as the largest single addition. Hydropower remained stable at 2,441 MW— reflecting
upstream water-sharing constraints with Kyrgyzstan and Tajikistan that limit new large dam
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development — but provides a reliable baseload complement to variable solar and wind output. Green
energy's share of actual electricity generation reached 30% by 2025, compared to near zero a decade
earlier (IRENA, 2025). Looking ahead, the government's 2026 capacity plan targets an additional 6.7
GW of new capacity in a single year, including 2.8 GW solar and 470 MW wind, while the 2030 NDC
commits to 8 GW of solar and wind and a 40% renewable generation share.

3.2 Employment channel
Renewable sector direct employment exceeded 2,500 positions by 2025, spanning construction,

engineering, operations, and project management (World Bank, 2024). These are, on average, higher-
skill and higher-wage positions than the agricultural employment that dominates rural labor markets in
the provinces where most renewable projects are located. The ILO-endorsed rule of thumb,
documented across multiple comparable economies by REN21 (2025), places the indirect employment
multiplier at 1.5–2.5 jobs per direct renewable position, through supply-chain procurement, worker
spending, and associated infrastructure development. Applying even the lower bound to Uzbekistan's
direct employment figure implies total employment effects exceeding 6,000 positions — though
Uzbekistan-specific multiplier calibration data are not yet available.

3.3 Energy security channel
Uzbekistan's natural gas reserves, while still substantial, face declining net export value as

domestic consumption grows. Each megawatt-hour generated from solar or wind rather than gas-fired
plant frees reserves that can be exported at international prices or directed toward higher-value
industrial applications. IEA (2023) estimates that the renewable program could displace up to 4 billion
cubic meters of annual gas consumption by 2030 — a balance-of-payments benefit that the World
Bank (2024) treats as sufficient to justify a significant fraction of the program's total capital cost on
purely macroeconomic grounds, before accounting for any environmental rationale.

3.4 Investment inflows channel
Committed green energy foreign direct investment between 2019 and 2023 reached

approximately USD 2.3 billion (OECD, 2023), drawn from institutional actors including the Abu
Dhabi Future Energy Company (Masdar), ACWA Power, and TotalEnergies. These developers
brought not only capital but technical standards, procurement practices, and management systems that
partially diffuse into the broader economy through supplier relationships and workforce training. The
AIIB's approval of the Second Uzbekistan Green and Resilient Market Economy facility in 2026,
providing concessional financing for grid modernization and storage, signals continued multilateral
confidence in the program's trajectory (AIIB, 2026). GDP growth of 7.7% in 2025 coincided with
peak commissioning activity and the period of strongest investment inflows — a correlation consistent
with, though not proof of, a causal contribution.

4. Discussion
The evidence across all three channels is consistent with the proposition that Uzbekistan's

renewable transition has contributed positively to economic performance during the study period. The
employment channel is real but relatively modest in absolute scale for an economy of Uzbekistan's
size. The energy security channel is potentially the most consequential over the medium term: a
permanent reduction in gas consumption equivalent to several billion cubic meters annually represents
a structural improvement in the fiscal and external balance position, not merely a one-time gain. The
investment channel operates through multiple pathways simultaneously — financial capital, technical
knowledge, and the signaling effect on other potential investors — making it difficult to disaggregate
but arguably the most growth-enhancing of the three.

Two constraints are significant enough to affect the long-run trajectory. Grid infrastructure was
designed for centralized, dispatchable generation and cannot efficiently absorb large shares of variable
output without curtailment — the deliberate reduction of output from operating renewable plants
during low-demand periods. Curtailment has been reported at several Uzbek facilities, representing
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financial losses for developers and wasted clean generation. The 884 MW of storage capacity targeted
in the 2026 plan partially addresses this, but grid analyses consistently suggest that far larger storage
and flexibility investment is needed before the 2030 scenario can be realized without reliability risks.
Electricity subsidy reform presents a distinct but related constraint. Household tariffs remain below
cost-recovery levels, creating implicit subsidies that distort investment signals, burden the distribution
sector, and reduce the financial attractiveness of the market to private capital (OECD, 2023; World
Bank, 2024). Progress has been made on industrial tariff reform since 2021, but household tariff
adjustment has been politically cautious.

From a comparative perspective, the institutional features that have driven Uzbekistan's success
deserve emphasis. The adoption of competitive procurement in 2019 was a genuine policy innovation
for Central Asia: by 2023, solar tariffs had fallen to levels competitive with international benchmarks,
and the market had demonstrated that private capital would enter under the right regulatory conditions.
Countries in the region that have retained negotiated or state-monopoly structures have not attracted
comparable investment volumes. This institutional dimension is likely to be among the most
transferable lessons for peer economies considering renewable scale-up.

5. Conclusions
Uzbekistan's renewable energy transition between 2020 and 2025 was rapid, policy-driven, and

economically significant. Installed renewable capacity reached 10,027 MW; solar power grew from a
negligible base to 5,934 MW; the renewable share of actual electricity generation reached 30%. Three
transmission channels — employment creation, energy import substitution, and private FDI inflows —
connect these energy outcomes to GDP growth of 7.7% in 2025. The evidence does not support a
clean causal claim, but it does support the proposition that the transition has been an economic
contributor rather than a drag on growth, which is itself a meaningful finding given the common
assumption in development economics that transition costs dominate in the near term.

The 2030 targets — 27 GW renewable capacity and a 40% generation share — are ambitious but
achievable on current deployment rates if grid infrastructure and subsidy reform advance in parallel.
Uzbekistan's experience suggests that competitive procurement design and a multilateral financing
architecture can substitute for advanced institutional capacity in the early phases of energy transition.
That lesson may be the country's most transferable contribution to the comparative policy literature.
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