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I Program Description

Sector Background

Uzbekistan remains one of the most energy-intensive economies in the world. Energy use is largely based
on fossil fuels, although the country has significant renewable energy potential in solar and wind. Natural
gas, of which domestic production is depleting, accounts for more than 80 percent of total primary energy
consumption and approximately 70 percent of the power mix. These characteristics have contributed to
Uzbekistan’s energy-intensive economy, where GDP energy intensity is about 50 percent higher than that
of neighboring Kazakhstan and around three times higher than that of the Republic of Tirkiye. While the
country accounts for around 0.3 percent of global emissions, its energy sector accounts for three-quarters
of the country’s total GHG emissions. The energy system is also characterized by high losses and low
reliability of supply, with transmission and distribution technical losses estimated at around 15 percent
of net power generation. The majority of the losses occur in the distribution network. This level is more
than twice as high as electricity losses in high-income and some middle-income countries. The high
distribution losses are caused by an obsolete and suboptimal electricity transmission and distribution
system. Most of the electricity infrastructure is operating beyond their useful lifetime, including 66
percent of the transmission system, 62 percent of the distribution networks, 74 percent of substations,
and more than 50 percent of transformer stations, resulting in frequent equipment failures. With a
national System Average Interruption Duration Index (SAIDI) of 0.409 hours in 2021, Uzbekistan is below
peer countries such as Kazakhstan (0.07 hours in 2020) with some regions performing worse at as high as
1.36 hours for Syrdarya and 1.03 hours for Fergana in 2021. In its current condition the power
transmission and distribution system cannot sustain the planned high penetration of renewable energy.

Renewable energy scale-up is the centerpiece of the energy sector reform?, which aims at achieving
power sector carbon-neutrality by 2050 and security of supply, especially following the recent energy
crisis in the country. In this regard, with support from the World Bank, the GoU has recently developed
an Energy Sector Decarbonization Pathways Assessment Study that suggests that a significant expansion
of renewables capacity between 2022 and 2050 is part of the least-cost pathway for power sector
decarbonization in Uzbekistan. Renewables, both grid-connected and distributed, including hydropower,
are expected to account for 95 percent of the electricity generation by 2050, in the Decarbonization 2050
scenario. This will help Uzbekistan reduce its reliance on gas-based generation from over 70 percent in
2022 to 56 percent by 2030. In parallel, the aged transmission network will be modernized and digitized
to both increase the network’s capacity and flexibility to enable the integration of grid-connected
renewable energy capacity. In order to promote and encourage the installation of distributed renewable
energy by industries, businesses and households, the GoU has issued attractive buy-back tariff for
distributed renewable energy owners to sell surplus electricity to the grid. The key challenges to scaling
up the development of distributed renewable energy like roof-top solar are to strengthen the distribution
grid for increased delivery capacity and improved resilience and flexibility.

The financial situation of the power sector remains precarious and a substantial fiscal burden; however,
the GoU is committed to tariffs reaching cost recovery level by 2026, while protecting the poor. The
suboptimal sector financial performance of the sector is caused by: (a) years of below cost recovery
tariffs; and (b) increasing indebtedness in foreign currencies, which has added to the currency mismatch
between the revenues and expenditures of the sector. Since the adoption of the Resolution on tariff
reform by Cabinet of Ministers in April 2019, the GoU implemented three tariff adjustments in 2018-2019
that collectively doubled the weighted average tariff for electricity and gas. Although tariff reforms were
paused in 2020-2021 due to the impacts of COVID-19, the GoU further increased electricity and gas tariffs

1 The Uzbekistan energy sector reforms and WB engagement are further detailed in Annex 6.



for selected non-residential customers in May 2022 that resulted in 61 percent of cost recovery for
electricity and 43 percent for natural gas. A significant increase took place for non-residential consumers
in October 2023, followed by an increase for residential consumers in April 2024, which also introduced
of a block tariff concept - higher tariffs at higher levels of consumption?. As a result of systematic tariff
adjustments, the cost coverage of retail tariffs of natural gas and electricity are expected to increase from
the levels of 44 percent and 61 percent as of September 2023 to 89 percent and 89 percent by the end
of 2025, respectively. With this staged approach, the GoU plans to reach the full tariff cost recovery by
the end of 2026, while protecting the poor in terms of the tariff structure, it should be noted that there
is no separate distribution tariff. Instead, the distribution sector receives 11 percent of the total sales
revenue of the sector, which is well below the international average of 20-30 percent for distribution. As
aresult, despite the increase in overall tariff in recent years, the total financial revenue for the distribution
segment merely covers operational expenditures with no financial capacity to repay interest and principle
of loans, nor to finance much needed capital expenditures. Tariff reform, including separate cost recovery
transmission tariff and distribution tariff d remain a priority for power sector development and financial
viability.

The GoU has been implementing an ambitious energy sector reform to improve performance and
promote private sector participation (PSP). The GoU’s electricity sector reform is structured along the
following five pillars: (i) market and institutional reforms aimed at corporatizing and commercializing
Stated Owned Enterprises (SOEs) and creating a single buyer market structure; (ii) further energy tariff
reforms toward cost recovery by 2026, while protecting the poor; (iii) enhancing energy efficiency and
deployment of renewable energy; (iv) enhancing supply security and operational efficiency; (v) attracting
private participation in generation initially; and (vi) promoting regional connectivity and trade. The reform
program started with the unbundling of the vertically integrated power company, Uzbekenergo JSC, into
generation, transmission and distribution companies back in 2019. Following the Cabinet Resolution in
April 2019, tariff reform commenced in 2020, and a significant number of solar Photovoltaic (PV) and
wind projects have been developed with financing from International Financial Institutes (IFls) and the
private sector. The GoU intends to now attract private sector participation in the electricity distribution
segment. But the distribution sector’s weak financial position and poor governance and management
structure remain the key barriers to private sector investment both in the distribution sector and in the
development of distributed renewable energy

Government Program

The Decree on “Measures to Implement Next Stage of Energy Sector Reform Energy Sector” (PF-166),
issued in September 2023, sets out the next stages of reform as well as the investments required to
establish a transparent and completive power market, and ensure adequate, reliable and clean electricity
supply to all consumers by 2030.

Strengthening power distribution infrastructure for renewable energy integration while ensuring supply
safety and reliability is a key priority in the government’s investment program. Modern infrastructure and
facilities will enhance the climate and disaster resilience of the power distribution system, while also
improving flexibility for the integration of large-scale and distributed renewable energy. This will help

2 Electricity. Block 1: up to 200 kWh priced at 450 UZS/kWh; Block 2: 201-1,000 kWh priced at 900 UZS/kWh; Block 3: 1,001-
5,000 kWh priced at 1,350 UZS/kWh; Block 4: 5,001-10,000 kWh priced at 1,575 UZS kWh; Block 5: 10,00 kWh and above priced
at 1,800 UZS/kWh.

Natural Gas. Block 1: up to 500 m3 during heating season (Nov-Feb) and up to 100 m3 during non-heating season (Mar-Oct)
priced at 650 UZS/m3. Block 2: 501-2,500 m3 during heating and 101-2,500 m3 during non-heating season priced at 1,500
UzS/m3; Block 3: 2,501-5,000 m3 during both seasons priced at 2,275 UZS/m3; Block 4: 5,001-10,000 m3 during both seasons
priced at 2,275 UZS/m3; Block 5: 10,000 m3 and above during both seasons priced at 2,600 UZS/m3.



maintain the safe, stable, and reliable operation of the power system.? The overall estimated investment
needs for distribution infrastructure are about USS$3 billion. The GoU intends to finance these investments
through a combination of public resources, bilaterial and commercial loans with government guarantees,
other private sector financing, and funding from Development Partners.

The government strategy also foresees a major enhancement in the commercialization and
corporatization of SOEs in the energy sector, including distribution company Regional Electric Power
Networks JSC (REPN), by aligning their governance and performance practices with international
standards. As stated in the Decree, a transparent and cost-recovery tariff will be developed for the power
sector, including a separate tariff for the transmission and for the distribution segments. The electricity
tariff methodology applied to REPN will undergo a revision for the revenue requirement to provide
sufficient return on capital to allow them to raise commercial capital without requiring state support.
Additionally, tariff regulation will shift from fixed tariff to incentive-based tariff regulations based on
performance to achieve agreed indicators in both technical and financial areas. REPN will be expected to
implement corporatized and commercialized operations based on market principles. Therefore, it will
need to modernize its corporate governance and management, including staff and management capacity
for planning, construction and operation, and enhanced operational procedures and practices. These
changes are expected to boost service quality and profitability by improving overall efficiency. As one of
the most strategic energy-sector SOEs, REPN will have to undergo significant transformations over the
next few years.

The PforR Program

The proposed PforR supports a comprehensive package of interventions focusing on rehabilitating REPN’s
power distribution networks, improving REPN’s commercialization and financial performance. Table 3
shows how the interventions supported by PforR fit into the broader government program. The total cost
of the government program is estimated to be about USS3 billion, spanning the years 2023-2030. The
proposed PforR would be implemented between 2024 and 2030 and would cost an estimated US$150
million, of which US$100 million would be covered by the IDA credit and the rest by REPN using its own
resources. The scope of the proposed PforR was selected based on the outcomes of extensive analytical
work carried out in recent years by REPN, a technical assessment by an international consultant, various
advisory support of the World Bank on tariff analyses, corporate governance assessments for SOEs,
network planning and renewable energy integration studies. The distinction between the government’s
program and the PforR is presented in Table 3.

The distribution assets, particularly 10 kV, 6kV, and 0.4kV networks, have been left for rehabilitation for
many years and thus are aged, outdated and inadequate, leading to high losses, over-loadings, frequent
disruptions of electricity supply caused by equipment failures and over-loadings, and inability to integrate
renewable energy generation. Moreover, the distribution networks particularly 0.4kV have been
expanded in an unorganized manner, resulting in poor reliability and high technical losses. These aged
distribution networks were not designed and constructed to account for the increased impacts of climate
change and are most vulnerable to impacts of nature events like strong wind and flood which are
becoming more frequent as a result of climate change. The distribution network is also not equipped with
modern digitized control, protection and communication facilities which are essential to provide the
needed flexibility and reliability for integrating large scale distributed renewable energy into the grid. The

3 The government plans to construct new substations, transmission and distribution lines, and distribution transformers,
rehabilitate/replace the outdated substations, transmission and distribution lines, distribution transformers, and modernize the
system operation, financial management and billing system, including installation of SCADA, automation and control devices for
substations, Advanced Metering Infrastructure (AMI) including smart meters, Meter Data Management System (MDMS) and
billing systems.



proposed PforR would support the rehabilitation and expansion of aged distribution network to improve
system reliability and supply quality. It would also take advantage of the latest modern digital solutions
to support the sector’s enhanced automation and remote control so that the system is better adapted to
load change on the demand side and the fluctuation on the supply side as a result of large-scale variable
renewable energy. In addition, the PforR program will support corporate reform and institutional capacity
building to strengthen REPN’s governance and bring it to put REPN on a solid financial footing. The
following results areas will be supported under the PforR and the Disbursement Linked Indicators (DLIs)
are distributed across two Results Areas.

. Description and Assessment of Program Strategic Relevance and Technical Soundness

Strategic Relevance

The proposed PforR has high strategic relevance for Uzbekistan’s power sector, as it aims to enhance the
ability of the power grid to integrate VRE by strengthening power distribution infrastructure and REPN'’s
financial viability. The GoU expects that a total of more than 2 GW of distributed renewable energy
capacity will be installed by 2030 and a total of more than 5 GW will be installed by 2040. Accommodating
these expected capacity will require rehabilitating existing power distribution infrastructure and
constructing reinforcements to eliminate bottlenecks, strengthening disaster resilience, and modernizing
automation and remote control of the power network to ensure power system reliability and flexibility,
and enable the integration of higher levels of RE penetration into the grid.

A key objective of GoU’s power sector reform strategy is to deepen the commercialization and
corporatization of state-owned power companies to put the sector on sustainable financial footing to
reduce government’s fiscal burden and facilitate commercial financing and private participation.
Commercialization and corporatization would require modernization of REPN’s governance and
management, particularly the accounting and financial management system. Financial performance
improvement would require the reduction of revenue losses caused by inefficient operation, particularly
very high commercial and technical electricity losses on the one hand and the rationalization of
distribution tariff to reflect reasonable supply costs. A commercialized and financially viable REPN will
enable non-government guaranteed commercial and private sector financing and help reduce fiscal
burden of the sector. A financially viable distribution sector will create the conducive condition for
commercial financing and private investment for distributed solar capacity development.

Technical Soundness

The design of the proposed PforR is underpinned by extensive analytical work that has enhanced its
technical soundness. The extensive analytical work carried out in recent years by both REPN and the World
Bank has highlighted the need for investments and reforms in several areas to strengthen the power
distribution network, enable the integration of increased distributed renewable energy capacity into the
grid, and enhance the commercial viability and financial performance of REPN. This work has provided
analytical foundations for the design of the proposed PforR, and the technical soundness of the program
are described in the two result areas.

(i) Results Area 1: Enabling the integration of increased renewable energy into the power
distribution grid

Based on its planning methodology, REPN developed a preliminary investment program and identified
specific investment activities for the low voltage segment over the 2024-2030 period. An international



consultant was then employed to assess and confirm the technical soundness of the investment activities,
and modify as needed. The analysis and assessment carried out an optimization of the modeled
representative distribution networks in order to achieve a technical sound and optimized network that
complies with the technical parameters of voltage regulation, energy losses, unbalance among the phases,
power factor, loading of the distribution transformer, loading of the lateral branches of every network and
a maximum number of consumers to be connected. The optimized design is the expected design to be
used to modify the identified existing networks and adequate them as close as possible to the optimized
model. To perform this task, in some cases, it will be required to change the conductors’ size, the cables,
the distribution transformer, and the topology of the feeder and branches respecting the optimized length,
the loading of each branch, and the total loading of the feeder. Proper capacity reserve on the distribution
transformer should also be considered as per the optimized design.
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The 6 and 10 kV networks were analyzed to deliver a model that is technically optimized in terms of design,
including the length of the feeder, the length of the lateral branches, the size of conductors, the number
of distribution transformers, and the automation level required to reduce the frequency and duration of
the faults. A cost-benefit analysis (CBA) was performed in order to verify if the reconstruction and
modernizations bring monetized benefits to the consumers and REPN. The total length of the 6 and 10 kV
networks for each region were identified.

Similarly to the 6 and 10 kV networks, the 0.4kV networks were analyzed to deliver a model that is
technically optimized in terms of design, including the length of the circuits, the length of the lateral
branches, the size of conductors, the number of consumers, unbalance and power factor. A cost-benefit
analysis (CBA) was performed in order to verify if the reconstruction and modernizations bring monetized
benefits to the consumers and REPN. The total length of the 0.4kV networks for each region were
identified.



During design and when considering electrical installations (cables, conductors, substations, etc.), climatic
situation of the installation location is of great importance. In the design and manufacturing phase of the
project, and for the purpose of standard tests, the situation of the installation location must be considered,
taking into potential impacts of climate changes. In all stages of every construction, reconstruction,
modernization, and digitalization project, including design, material procurement, manufacture,
inspection, and preparation shall follow the optimized design of the networks, as well as have to adhere
to the requirements stipulated in the most recent editions of the pertinent IEC standards is mandatory.

For digitization and automation to increase system flexibility and reliability, automation components are
considered in three main categories:

a) Components that are under the SCADA system.
b) Components that are under AMI system
c) Components under the Fault Location Isolation and Restoration System (FLISR)

The components that shall be remotely controlled and under the SCADA system are the breakers / switches
at the beginning of the feeder, at the end or in the connection point with other feeders (working as
normally open switches), and one at some point of the feeder that can isolate a portion of feeder in case
of fault. These switches shall be motorized and remotely controlled by the SCADA system. As REPN is
planning the installation of a new SCADA system, so these switches need to have the technical
specifications aligned with the new SCADA system, specifically having a broad set of protocols supported
(IEC 61850, Modbus, DNP3, Ethernet IP, and OPC), so they can be easily connected to any SCADA system.

The second automation components considered are the smart meters and the AMI system. The AMI
solution already implemented by REPN is counting 7.9 M metering devices, which can be considered as
full coverage of the AMI system. The additional effort to increment the number of smart meters is in the
direction of adding observability of the MV and LV network, focusing on the energy balance. The project
scope includes the full coverage of smart meters on the REPN network, to achieve the observability and
perform the energy balance at several levels of the network.

Finally, the last automation component considered is the Fault Location Isolation and Restoration System
(FLISR), who is extremely important to drastically reduce the frequency and durations of the interruptions.
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Figure 1 - FLISR components.

FLISR automatically restores power to as many customers as possible, as quickly as possible, in the event
of a permanent fault. Without a distribution automation solution like FLISR, that outage must be handled
manually, often resulting in an outage larger (in size and duration) than necessary. The FLISR system will
save the utilities time and operational costs and will lead to better customer satisfaction. This system needs
to have Fault Locator Indicators along the feeder and remotely operated switches in the feeder as per the
description above in the SCADA component.

In this way, according to the region, status of the network and the systems of REPN such SCADA (under
development) and AMI system, can be possible to decide the level of automation to be implemented. The
automation options were used to create scenarios that were used to evaluate the solutions proposed from
the technical and economic perspective.

(i) Results Area 2: Improved commercialization and financial viability
Assessment of the Corporate Governance

The company’s Supervisory Board consists of five members, of which one is the chairman. Four are
respectively appointed by the Tax Committee, Ministry of Economy and Finance, State Asset Management
Agency and Ministry of Energy, and one is independent. Of the five members, three are male and two are
female. As a result, all major executive decisions and policies (including project initiatives and long-term
loan attraction) within REPN are effectively controlled by the government. Moreover, while the Board
meets legal requirements set by the law, its practical implementation seems to focus primarily on
monitoring obligations rather than fully utilizing its capabilities and potential. REPN should ensure that its
functions and powers are sufficiently well defined and properly aligned with strategy setting, corporate
priorities, and management oversight. Moreover, the Board should have members with a complementary
mix of skills. To support the Board, REPN should also set up Risk committees, which would be in charge of



establishing proper risk management strategies and allow the Board to oversee the company’s risk
management more effectively.

Analysis of REPN’s Financial Performance

REPN operates within Uzbekistan’s regulated energy sector, distributing and selling electricity across the
country. The company’s financial performance over the past three years has been heavily influenced by
government regulation, politically driven tariff structures, rising operational costs, and reliance on state
support. These factors, while ensuring continuity of operations, have posed significant challenges to the
company’s standalone financial sustainability.

Financial Performance and Key Challenges

=  Power Sales & Revenue. Power Sales & Revenue. In the period of 2019-2023, REPN's electricity sales
grow at a compound annual growth rate (CAGR) of 5.2 percent while revenue surged at a CAGR of
23.0 percent primarily driven by to a 35 percent tariff hike among legal entities in 2023. In that year,
non-residential customers accounted for 85% of the company’s total revenue.

Figure 1
Revenue & Costs
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=  Operating Expenses. REPN’s operating expenses (OPEX) comprises primarily of power purchase, grid
loss corporate overhead, and scheduled write-offs. In the period of 2019 to 2023, the cost of power
purchase grew at a pace comparable to revenue from power sales, while grid loss remained steady
around 12.5 percent.



Figure 2
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Profitability. REPN’s profitability has been inconsistent, with EBITDA margins falling from 6.8 percent
in 2022 to 4.7 percent in 2023 due to rising costs and regulatory pressures. Although the 2023 tariff
increases for legal entities bolstered revenue, they were insufficient to fully offset the writing costs
achieving cost recovery.
Figure 3.
Revenue & Costs
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Tariff. REPN operates within a highly opaque regulatory framework characterized by short-term tariff
structures. Political influences on tariff decisions create significant uncertainty for earnings and cash
flows. Although no explicit tariff-setting rules are in place, historical trends show that despite sporadic
tariff hikes in the recent years, the weighted average power purchase tariff has grown at a faster pace
than the average end-user tariff, leading to margin compression.

Liquidity and Debt Management. Liquidity remains a critical challenge. At the end of 2023, REPN's
cash balance was UZS 0.3 trillion, insufficient to cover short-term debt obligations of UZS 8.3 trillion,
resulting in the deferral of loan repayments to the Ministry of Finance and Uzbekistan's Fund for
Reconstruction and Development, triggering a cross-default and the reclassification of UZS 7.2 trillion,
i.e., 80 percent of REPN’s total debt, as payable on demand. While the company successfully rolled
over most short-term maturities to 2024-2025, the incidence highlights the company’s precarious
liquidity position and heavy dependence on state support.



=  Working Capital. REPN has experienced considerable working capital fluctuations driven by
inconsistent customer payment patterns and state-influenced management of accounts payable.
These factors have resulted in unpredictable cash flows, complicating financial planning and liquidity
management.

= Capital Expenditure and Financing. REPN’s capital expenditure program averaged at UZS 2.4 trillion
(USS186 million) annually in the period of 2019-2023, with high spending years averaging UZS 3.2
trillion (US$250 million). These investments were financed predominantly (94 percent) through state-
guaranteed loans and international development funding, resulting in borrowings rising sharply from
UZS 1,182 million in 2019 to UZS 8,755 million in 2023. This growing reliance on external funding
underscores the company’s dependence on state and international financial support. Furthermore,
with 78 percent of its debt denominated in US dollars and all revenue in domestic currency, REPN is
significantly exposed to currency depreciation risk.

Figure 3
CAPEX and Borrowing
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= (Credit Rating. Since 94 percent of the REPN’s debt is guaranteed by the state, Fitch Ratings has
consistently aligned REPN’s credit rating with the sovereign rating of 'BB-' with a Stable Outlook.
However, in 2024, Fitch downgraded REPN’s Standalone Credit Profile (SCP) from ‘b-" to ‘ccc’ citing
worsening liquidity, adverse tariff decisions, and rising leverage.

2019 2020 2021 2022 2023
INCOME STATEMENT
Revenue UZS billion 14,975 19,236 20,068 24,346 34,276
Cost of sales UzSbillion  (14,550) (18,184) (19,316) (22,486)  (31,900)
Gross profit UZS billion 425 1,052 751 1,860 2,377
Net profit/loss UZS billion (754) 454 (287) (439) (1,321)
BALANCE SHEET
Current assets UZS billion 1,146 1,563 2,577 3,169 5,445
Non-current assets UZS billion 11,559 13,622 16,016 18,480 21,271

Total assets UZS billion 12,975 15,185 18,593 21,649 26,716



2019 2020 2021 2022 2023

Current liabilities UZS billion 5,398 6,404 3,519 9,274 19,144
Non-current liabilities UZS billion 924 1,587 7,460 5,545 2,063
Total liabilities UZS billion 6,322 7,991 10,979 14,818 21,207
Equity UZS billion 6,653 7,614 7,614 7,457 5,508
STATEMENT OF CASHFLOWS
Cash Flow from Operating Activities UZS billion 574 1,155 1,414 617 585
Cash Flow from Investing Activities UZS billion (990) (2,888) (3,401) (1,243) (2,639)
- Of which CAPEX UZS billion (990)  (3,297)  (3,101)  (1,220)  (3,434)
Cash Flow from Financing Activities UZS billion 502 2,936 1,188 453 1,850
- Of which proceeds from borrowing UZS billion 52 3,737 1,812 704 2,459
- Of which shareholder contribution UZS billion 492 - 145 - -
Cash and equivalent by year end UZS billion 106 796 510 540 336

Financial Projections

A financial projection for REPN was conducted alongside a separate analysis prepared by Fitch Ratings.*
The primary difference between the two projections lies in the assumptions regarding the trajectory of
tariff adjustments. Fitch’s projection anticipates a tariff adjustment pattern consistent with historical
trends, where the weighted average power purchase tariff grows at a faster pace than the average end-
user tariff, resulting in margin compression.

To recover operational costs and meet its debt service obligations, REPN’s share of the total end-user tariff
would need to increase to 30 percent, coupled with significant improvements in operational efficiency. In
2023, REPN reported its share of end-user tariff receipts as only 11 percent; however, the power purchase
tariff inferred from the financial statement suggests that REPN’s actual share of the total end-user tariff
exceeds 20 percent.

If CAPEX continues at the historical average of approximately USD 200 million annually, REPN would need
to generate cash flow from operations exceeding USD 60 million to maintain a self-financing ratio (SFO)
above 0.3. Fitch forecasts that REPN’s debt levels to nearly double, reaching UZS 16.3 trillion (USD 1.26
billion), or an annual increase of approximately USD 204 million by 2026. This indicates that investments
would be financed predominantly through debt or government equity if tariff growth trajectory follows
the historical pattern.

Looking ahead, while government support remains the cornerstone of REPN’s financial stability, the
company must address operational inefficiencies and advocate for a higher allocation from the total end-
user tariff to ensure long-term viability. Strengthening financial discipline and improving operational
efficiency are critical steps for REPN to achieve sustainable financial health.

Financial Indicators. REPN’s past financial statements are highly variable and heavily influenced by
government interventions, making traditional indicators like self-financing ratios and debt service
coverage ratio not really reflective of the company’s true financial capacity and performance. It is

4 Regional Electrical Power Networks JSC, Rating Report, September 11, 2024 (Fitch Rating)



proposed that Fitch (the crediting agency)-published indicator (Funds from Operations (FFC) leverage
ratio) be adopted to assess and monitor REPN's financial capacity and viability.

Institutional Arrangements

REPN will be the implementing agency for the PforR and will have the overall responsibility for managing
and implementing the program. A core team located at REPN’s headquarters will coordinate and facilitate
the implementation of the program, while physical implementation activities will be carried out by REPN’s
technical departments and regional offices. The Program will use REPN’s internal systems for
implementation, oversight, financial-management, procurement, safeguards, monitoring and evaluation,
and reporting arrangements. Procurement of large contracts will be implemented by REPN’s headquarter
and small contracts will be implemented by the regional office. Some of the goods and materials will be
requisitioned from approved suppliers under REPN’s Supply Chain Management (SCM) system.
Construction and installation works will largely be carried out by REPN’s own work force. While the PforR
instrument is new to REPN, the Program implementation arrangements are therefore considered
appropriate to REPN’s capacity to successfully implement the Program and its level of complexity.

REPN is a state-owned company, was created in 2019 from the previous vertically integrated power
company to develop, own and operate the power distribution network in the territory of Uzbekistan,
except in the city of Tashkent. REPN is also solely responsible for distributing and selling electricity to end-
user consumers within its franchise area with a total of 8,089,524 electricity consumers. Uzbekistan has a
distribution network made up of 28,600 kilometers of 35 and 110-kilovolt (kV) lines, 1,655 substations,
more than 86,000 transformer points and 224,000 low-voltage lines of 10 kV and below.

REPN’s organization consists of headquarter office responsible for corporate strategy, investment plan,
finance, human resources, policy/standards, system operation and other important issues and local
branches responsible for construction activities, asset maintenance and customer services. REPN has a
good track record in planning, investing, developing and operating the country’s distribution network with
an electricity access rate of almost 100%. It has built robust capacity and acquired qualified staffing in
technical and management position to implement large and complex programs across different
implementation stages including planning, design, resource commitment, bidding/contracting (when
needed), execution, supervision, monitoring and reporting, and auditing. In recent years, it started to
implement a reform action plan to strengthen its institutional capacity, including strengthened oversight
from its Board of Directors, recruitment of qualified professionals to management positions to transit from
a technically focused entity towards a commercialized company. The accountability structure in REPN is
largely effective and able to support the implementation of the program with the achievement of targeted
outputs and intended outcomes.

REPN has the necessary institutional capacity to implement traditional grid investment proposed under
the Program. However, it lacks capacity to update planning with the most modern concept and philosophy
periodically, adopt new rules and procedures, increase digitalization of the electricity network, effectively
apply state- of-the-art new and transformative technologies, which could promote and facilitate the
integration of distributed renewable energy resources and contribute to improving the quality of
electricity supply service. It also lacks the ability to track the reliability of electricity supply according to
internationally recognized methodology and approach. REPN’s managerial and staff capacity also need to
be strengthened to get it ready for the transition from a technically focused entity to a fully corporatized
company operating on commercial principles. It will be important to carry out an institutional diagnostic



to assess gaps in organization structure, institutional processes, organizational information technology
systems, human resource, business models, and training programs and prepare a plan to strengthen the
ability so that it is fully aligned with an international best practice power distribution utility.

A Program Operations Manual will be developed setting out detailed institutional, administrative,
financial, technical, and operational guidelines and procedures for the implementation of the Program
and Program Action Plan (PAP), including (a) detailed safeguards, (b) financial management (including
fund flow and budgeting) and procurement arrangements, and (c) a monitoring and verification system
for the Program. In addition, the Ministry of Finance will sign a subsidiary agreement with the
implementing agencies, which will include terms of proceeds of the financing made available to them and
their responsibility in carrying out activities under the Program.
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. Description and Assessment of Program Expenditure Framework

Program budget structure and classification

All the expenditures under the Program will be made by REPN. Eligible expenditures will be separately
tagged in REPN’s accounting code structure, allowing for their easy identification for reporting and
tracking purposes. The specific accounting codes linked to the eligible expenditure categories will be
recorded in the Operations Manual. Changes to this list of accounting codes may be agreed during
implementation through revisions of the Operations Manual. Expenditures incurred between July 2024
and the first disbursement of the PforR, classified under specific contracts, will be included in the scope



of the PforR based on accounting evidence, ensuring comprehensive tracking and reporting of all financial
activities related to the Program.

The expenditure framework will include investments in the new construction and modernization of
10/6/0.4kV low voltage networks and the installation of smart meters and concentrators as well as
associated operational costs. Total Program expenditures are estimated at USS500 million. An indicative
breakdown by category is provided in Table XXX. The bulk of the expenditures (US$380 million) are
expected to be incurred in the first and second categories, which covers all expenditures related to the
10/6/0.4 kV network new construction and modernization. Those expenses include, among other things:
(i) the procurement of 10/6/0.4kV aerial conductors and underground cables, (ii) the procurement of
10/0.4 or 6/0.4kV transformers and switchgears; and (iii) installation works for those conductors, cables,
transformers and switchgears. Other expenditures (US$110 million) are associated with procurement of
smart meters and concentrators. Aforementioned installation works could be conducted by REPN’s own
workforce and thus the expenditure in this case is labor cost. Finally the program also covers operating
costs, including audit, consulting, verification costs for institutional reform, technical assistance, capacity
building. REPN will use its own resources or borrowing from sources other than IBRD and IDA to fund the
estimated US$200 million of investments and operating costs not covered by the IBRD/IDA loans.

All the expenditures under the Program will be made by REPN. To determine whether expenditures are
eligible, in the Operations Manual the World Bank and the government will agree on specific accounting
codes in REPN’s accounting systems that are linked to the eligible expenditure categories. Expenditures
incurred between June 2024 and the first disbursement of the PforR, classified under specific contracts,
will be included in the scope of the PforR based on accounting evidence, ensuring comprehensive tracking
and reporting of all financial activities related to the Program.

Indicative Breakdown of Program Expenditures by Category (in USS million)

Supply and installation of cables/conductors and associated materials for 0.4kV $60 million
network new construction and modernization

Supply and installation of cables/conductors and associated materials for 6-10kV $40 million
network new construction and modernization

Supply and installation of 10-6kV/0.4kV transformers, including materials $20 million
Supply and installation of smart meters, including materials $20 million
Supply and installation of concentrators, including materials $8 million

Institutional reform, technical assistance, capacity building (payroll costs, auditing, ~ $2 million
consulting, verification costs etc.)

Total $150 million



e Program financial sustainability and funding predictability;
To be fulfilled based on Lin’s financial analysis.

e Adherence of the budgeted program expenditure and execution to government
priorities; and

The Decree on “Measures to Implement Next Stage of Energy Sector Reform Energy Sector” (PF-166),
issued in September 2023, sets out the next stages of reform as well as the investments required to
establish a transparent and completive power market, and ensure adequate, reliable and clean electricity
supply to all consumers by 2030. Strengthening power distribution infrastructure for renewable energy
integration while ensuring supply safety and reliability is a key priority in the government’s investment
program. The overall estimated investment needs for distribution infrastructure are about USS3 billion.

The 10/6/0.4kV distribution network to be developed and modernized under the PforR as defined in the
Program Expenditure Framework including smart meters and concentrators will enhance reliability,
stability and safety of the electricity supply through enhancing resilience, flexibility and efficiency of the
networks. The proposed investments will also enable integration of more renewable energy into the
distribution grid through enhanced capacity of the networks and remotely monitored and automated
operations to be supported under the PforR.

Furthermore, the PforR will enhance the commercialization and corporatization of the distribution
company, Regional Electric Power Networks JSC (REPN). The government strategy foresees a major
enhancement of the commercialization and corporatization of SOEs, by aligning their governance and
performance practices with international standards. The PforR supports this agenda through corporate
governance DLlIs.

V. Description and Assessment of Program Results Framework and M&E

The Program Development Objective

The Program Development Objective (PDO) is to enable the integration of increased renewable energy
capacity into the power distribution network and improve the financial sustainability of the power
distribution company. The achievement of the PDO would be monitored through the following PDO-level
indicators:

(a) GW of renewable energy capacity enabled;
(b) Projected lifetime net GHG emissions attributable to results achieved;
(c) Debt service coverage ratio and self-financing ratio of REPN improved

Results Areas

The proposed PforR would support the rehabilitation and expansion of aged distribution network to
improve system reliability and supply quality. It would also take advantage of the latest modern digital
solutions to support the sector’s enhanced automation and remote control so that the system is better
adapted to load change on the demand side and the fluctuation on the supply side as a result of large-
scale variable renewable energy. In addition, the PforR program will support corporate reform and
institutional capacity building to strengthen REPN’s governance and bring it to put REPN on a solid



financial footing. The following results areas will be supported under the PforR and the Disbursement
Linked Indicators (DLIs) are distributed across two Results Areas.

l. Results Area 1: Enabling the integration of increased renewable energy into the power
distribution grid

The PforR would support institutional capacity building and enabling investments in the rehabilitation and
expansion of the low voltage distribution networks. The activities under the results area would support:
(i) rehabilitation of long 0.4 kV lines with higher capacity lines as well as outdated 6 kV and 10 kV lines.
The new lines are more climate resilient through insulation, flood and storm protection and modern digital
solutions. Approximately 6,000 km of low voltage (10kV, 6kV, and 0.4kV) lines/cables are expected to be
rehabilitated and constructed throughout the country including Karakalpakstan and Surkhandarya
regions; (ii) installation of concentrators for future automated distribution grid operations; (iii)
development and adoption of a distribution grid code as well as new distribution planning methodology;
(iv) development of clear rules and procedures in reviewing and approving distributed solar connections
to the distribution grid and their operations; and (v) acquisition of analytical tools and develop capacity
for analyzing the system impacts of distributed solar PV. The objective of these investment activities and
institutional building program would help increase distribution system capacity, resilience and flexibility
to absorb increased distributed renewable energy while maintaining the security and reliability of supply.

1. Results Area 2: Improved commercialization and financial viability

Under this Results Area, the PforR would support actions to improve REPN’s commercialization and
financial viability, in line with the priorities laid out by the GoU’s Decree. The activities under this results
area would support: (i) Installation of new and replacement of existing distribution transformers with
larger capacity and higher efficiency to reduce technical losses and thus to reduce revenue losses; (ii)
installation of distribution transformer meters and consumer smarter meters to reduce commercial
losses. It is expected to replace and add about 2,000 distribution transformers (0.4-10 kV) throughout the
country including Karakalpakstan and Surkhandarya regions; (ii) improvements in REPN’s corporate
management systems and modernization of REPN’s corporate governance; (iv) development of clear
baseline technical and financial data system and a solid monitoring framework for REPN’s performance;
and (v) development and proposal of multi-year tariff approach to achieve financial viability. The objective
of these capacity building activities and corporate reforms would be to support REPN in operating on fully
commercial principles, improving technical and financial performance, and preparing to access
commercial financing as well as for private sector participation.

Monitor and Evaluation

Program implementing agency REPN will be responsible for the results monitoring and reporting of the
PforR Program and recruitment of a third-party agency for verification of the achievement of the
disbursement-linked indicators (DLIs). REPN has a well-established monitoring and reporting system that
tracks progress of the implementation of all REPN investment activities on a monthly, quarterly, and annual
basis and feeds into its management information system. This system also forms the basis for REPN
reporting on its Results Framework and Annual Performance Agreement with the MOF and MOE. PforR
reporting and monitoring is fully aligned with REPN’s monitoring and reporting system and will be
coordinated by REPN’s project division. Program impact evaluations are the responsibility of the REPN
Program Planning Directorate and will be undertaken for selected areas of the Program in consultation
with the World Bank. The branch offices provide monthly reports on their technical, operational, and
financial parameters to headquarter, which is consolidated and monitored as part of REPN’s management



information system. The management information system report is monitored by the REPN Board and
management and shared with stakeholders including the MoF and MoE.

V. Program Economic Evaluation

The World Bank team has carried out an economic assessment of the proposed operation. The rationale
for public sector financing, World Bank value added, and development impact of operation are presented
through a quantitative and qualitative assessment.

Rationale for Public Provision and Financing

Due to historical low tariff charged for electricity consumers, REPN has depended entirely on government
budget and government guaranteed financing for its capital investment program. Its revenue is just
sufficient to cover operating costs with no ability to repay any debt and thus is not in a position to borrow
commercial financing and attract private investment. Although the GoU is committed to increase
electricity tariff to cost recovery level and intends to put the distribution sector on a financially should
footing so that the sector could borrow commercial financing on its own and attract private sector
participation, the transformation will take several years. In the meantime, urgent public financing is
needed to strengthen the distribution network for increased distributed renewable energy penetration
while ensuring adequate and reliable electricity delivery.

Program’s Economic Impact

The investments and capacity building in the strengthening of the power distribution infrastructure and
its operation will enhance the ability of the grid to integrate variable renewable energy and contribute to
improving electricity services residential consumers as well as industrial and commercial customers which
help maintain an attractive business environment and stimulating private investments in Uzbekistan. The
measures aimed at improving the financial viability and performance of REPN will support the company in
transitioning from relying on public or publicly guaranteed investment financing to operating in a fully
commercial framework, which will reduce the overall fiscal burden of the power sector.

The PforR is expected to enable the construction and integration of large scale distributed renewable
energy which would help avoid the emission of GHGs. The PforR would also contribute to reducing
technical losses and thus help reduce GHG emissions of the power system, reflecting the environmental
and social benefits of a more efficient energy distribution system.

World Bank added value

Electricity distribution is undergoing rapid transformation; automation, digitalization, and distributed
energy resources such as distributed solar will help improve the reliability and efficiency of electricity
services while supporting decarbonization of the energy mix and resilience of the network to climate
change and extreme weather events. REPN currently stays behind the international best practice and lack
the experience and capacity to timely adopt new technologies and best practice. The World Bank can add
value by supporting capacity building and sharing global knowledge and experience in new concepts,
knowledges and technologies, and by mobilizing concessional resources to support green network
investments. Furthermore, REPN is in the early stage of transition from a government owned technical
agency to fully corporatized, autonomous and financially viable company operating on commercial
principles. The World Bank can add value by sharing global experiences and lessons from countries which



have gone through the same process and helping make the process smooth and the intended objective
fully achieved.

Results of Economic Evaluation

A cost-benefit analysis was carried out for two project components:

= Component 1 - Modernization of Distribution Infrastructure: the refurbishment and automation
of the medium-voltage (MV) and low-voltage (LV) networks across eleven regions in Uzbekistan;
and

= Component 2 - Digitalization of Distribution Operations: implementation of advanced metering
and SCADA systems across the distribution network to improve service reliability and operational
efficiency.

Economic costs include both capital investments and ongoing operating expenses across key components,
valued at 2024 market prices. Total investments are estimated around US$500 million.

The primary economic benefits anticipated from the Project investments are:

=  Reduction in Technical Losses: Technical losses in Uzbekistan’s distribution network currently stand at
approximately 12.6 percent due to aging infrastructure. Planned network upgrades are expected to
significantly reduce technical losses in the project area, generating annual energy savings valued at
USD 0.07 per kWh, reflecting the marginal cost of grid-based power supply. The total value of avoided
technical losses from the project investment is estimated at USD 31.0 million annually.

= Enhanced Reliability and Reduction in Outages: Project investments in automation and digitalization
are expected to enhance service reliability by reducing the frequency and duration of outages,
resulting in a decrease in unserved energy (ENS) to approximately 52.4 GWh in the project area in
2024. The economic impact of ENS is evaluated using the Value of Lost Load (VolLL), which varies
depending on contexts, such as economic development, customer segment, etc. For developing
countries, VoLL typically ranges from USD 1 to 5 per kWh, > compared to significantly higher values in
mature networks (e.g., Europe and the USA). This analysis adopts a conservative VoLL estimate of USD
2 per kWh. Additionally, a sensitivity analysis has been conducted to evaluate the influence of VolLL on
the project’s economic returns.

= Increased Network Capacity to Meet Growing Demand: By modernizing substations and distribution
lines, the project will support increased energy demand from both new and existing customers. This
benefit is valued at consumer willingness-to-pay (WTP) for reliable electricity access.

= Qperational Cost Savings: Digitalizing the distribution grid is expected to reduce operational and
maintenance (O&M) costs associated with traditional grid management, particularly in labor and
equipment repair. Automated monitoring systems will enable faster responses to network issues,
minimizing downtime. According to the Pre-Feasibility Study, investments in medium voltage (10kV
and 6kV) infrastructure are projected to achieve a 10 percent reduction in OPEX, resulting in annual
savings of approximately USD 0.2 million.

5 Source: A Study of the Value of Lost Load (VolLL) for Georgia, USAID, 2014. https://pdf.usaid.gov/pdf_docs/PAOOJWCZ.pdf



= Greenhouse Gas (GHG) Reductions: By reducing technical losses, the project also contributes to the
avoidance of GHG emissions, reflecting the environmental and social benefits of a more efficient
energy distribution system. The value of the avoided GHG emissions is valued at the inflation-adjusted
social cost of carbon recommended by the World Bank Guidance Note. Uzbekistan’s grid emission
factor is 612 gCO, per kWh.®

Outcome of the analysis. Based on the above assumptions, the project investment in Components 1 and
2 will yield an estimated economic internal rate of return (EIRR) of 42.6 percent, well exceeding the social
discount rate of 6.0 percent. Therefore, the project is economically justified.

GHG impact of the project. With a grid emission factor of 612 gCO, per kWh, the project is estimated to
avoid technical losses equivalent to 0.27 million tCO, annually, totaling approximately 5.42 million tCO,
over the project’s 20-year lifetime.

Sensitivity analysis was conducted to evaluate the robustness of the project’s economic viability against
changes in key parameters, including project costs and benefits. The results indicate that the project
investment remains economically viable, even under scenarios involving a combination of cost overruns
and benefit underperformance, while still achieving an EIRR well above the social discount rate.

EIRR
Base case 42.6%
(1) Cost up 20% 25.8%
(2) Benefit down 20% 28.2%
(1) +(2) 18.0%

A separate analysis was conducted to evaluate the impact of VoLL on the returns of the project
investments. The findings indicate that even at the lower bound of VolLL, set at USD 1.0 per kWh—half of
the baseline assumption—the project is still expected to achieve an EIRR of 18.9 percent, significantly
exceeding the social discount rate.

VI. Inputs to the PAP

The technical assessment highlights the need to strengthen the network planning approach and capacity
of adopting new standards and technologies, particularly as the complexity of distribution networks
increases with greater of digitalization, climate resilience, and integration of distributed renewable energy
resources. Similarly, the financial assessment reveals know-how and capacity shortfall in REPN in
commercial and financial areas such as rolling financial plan, cost-reflective tariff development etc. The
major shortfalls will be addressed through DLIs and Program Action Plan.

Table. DLIs and Program Action Plan

DLI/PAP Respon
Action Description Due Date sible Completion Measurement
Party
Technical aspects

6 Source: UNCC IFI Default Grid Factor https://unfccc.int/documents/437880



DLI/PAP Respon

Action Description Due Date sible Completion Measurement
Party
REPN has completed an PAP June 2026 | REPN Completion of this action
institutional diagnostic to assess will tracked as part of World
gaps in organization structure, Bank implementation
institutional processes, support sytems.

organizational information
technology systems, human
resource, business models, and
training programs and prepare a
plan to strengthen the ability so
that it is fully aligned with an
international best practice power
distribution utility.

REPN has developed and adopted DLI 4 December | REPN A number discrete actions
new distribution system planning, 2025 - will be taken with evidence
operation, and regulation for December provided by REPN and
higher renewable integration 2029 verified by IVA

integration

REPN develop and adopt rolling DLI5.1 December | REPN Achievement of this DLI will
finanical plan and projection 2025 be accepted by the Bank
methodology and financial model and verified by IVA

REPN develop and adopt fully cost DLI5.3 December | REPN Achievement of this DLI will
recovery tariff projection approach 2026 be accepted by the Bank
and methodology and verified by IVA

REPN has established digital PAP December | REPN Completion of this action
systems and processes, aligned 2026 will tracked as part of World
with international standards, to Bank implementation

track System Average Interruption support sytems.

Duration Index (SAIDI) and System
Average Interruption Frequency
Index (SAIFI) established in selected
areas under the Program

VII. Technical Risk Rating

The overall technical risk is rated moderate on account of design and capacity risks.

- The Program aims to support investment activities which are common to REPN but with some new
concepts and technologies. These concepts and technologies are well tested in many parts of the
world. The transformation of REPN to a financially viable commercial company is new to the
country but very successfully achieved in many countries which implemented sector reform.
Government and REPN recognize their importance to improve sector performance and the
Program will ensure that adequate technical assistance is provided to sector participants to enable



VIIL.

them to learn from and adopt the good practices of other countries. A gradual implementation
together with (a) opportunities for revision and course corrections and (b) institutional
strengthening will be pursued to enable sector participants to effectively implement these
technologies.

There is likelihood that the implementing agency REPN has weak institutional capacity for
implementing the Proposed Program. Due to years of financial difficulty, the company has
struggled to maintain its operational performance (as well as technical) which is why the
government requested for improving management and operational efficiency at distribution
companies. The proposed Program will include transformation of the company, help its
commercialization and build capacity to invite private investments. The WB will support the
company through technical, advisory and analytical support.

Inputs to the Program Implementation Support Plan

Implementation support will include (a) reviewing implementation progress and achievement of Program
results and DLIs; (b) supporting the client in resolving implementation issues; (c) carrying out institutional
capacity-building activities; (d) monitoring performance of the Program system and implementation of the
actions agreed in the Program Action Plan; and (e) monitoring changes in Program risks as well as
compliance with the provisions of the legal covenants, as required.

The proposed implementation plan is consistent with the PforR operational guidelines. Program
implementation is under the responsibility of REPN, with targeted and continuous implementation
support and technical advice from the World Bank.

Table. Implementation Support Plan

Time Focus Skills Needed Resources Estimate
First 12 Institutional capacity Technical, e Three implementation support visits by
months enhancement to financial, technical specialists focused on capacity
strengthen country fiduciary, building, regulatory strengthening,
systems environment, continued technical assistance, and
and social monitoring

o Two implementation support visits by
fiduciary specialists focused on capacity
building

e One implementation support visit by
environmental and social specialists
focused on capacity building and
reviewing/strengthening effectiveness of
redress mechanism

Technical advice to
support Program
implementation

12-48 e |[nstitutional Technical e Two implementation support visits by
months capacity (including technical and fiduciary specialists focused
enhancement to monitoring and on fiduciary support and implementation
strengthen evaluation), support
implementation fiduciary, e One implementation support visit by
capacity social and environmental specialists

] environment, ) )
e Implementation and social focused on strengthening local capacity

monitoring and implementation support




Time Focus

support Program
implementation

e Technical advice to

Midterm Implementation
review progress review and
identification of
necessary midcourse
adjustments

Skills Needed Resources Estimate
Technical e One implementation support visit,
(including including technical, fiduciary, social,
monitoring and environment, M&E, and operational
evaluation), specialists
fiduciary,
environment,
social, and
operational

Table. Task Team Skills Mix Requirements for Implementation Support

Skills Needed Number of Staff Weeks Number of Trips

Project management 12 12
(Task team leader)

Project management 24 6
(Task team leader)

Technical and financial specialists 24 12
FM specialist 12 6
Procurement specialist 12 6
Environmental specialist 12 6
Social specialist 12 6
Administrative support Ongoing n.a.




