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I. PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES

A. CONTEXT AT APPRAISAL

Country and Sector Context!

1. In the years leading up to the appraisal of the Second Energy Sector Project (ESP2, The Project), Mongolia’s
economy experienced strong growth, reaching 5.6 percent in 20172, driven by its substantial mining sector that
accounted for 26 percent of total output and 80 percent of exports.® This export-led growth elevated living standards
and reduced poverty. However, the rapid industrialization and accompanying urbanization fueled a surge in the country’s
electricity demand, placing additional pressures on an already strained power system. Although over 90 percent of
Mongolians had access to electricity, service was unreliable and unsustainable due to ageing grid infrastructure, the
shortfall in domestic generation capacity that was being filled by imports from neighboring countries, and heavy reliance
on coal-based domestic generation. Remedying these constraints was crucial for strengthening Mongolia’s energy
security and providing the reliable and sustainable supply required to support long-term growth and development of the
country.

2. Ageing and inefficient infrastructure compromised the reliability, efficiency, and operational sustainability of
Mongolia’s power supply. Over half of the country’s distribution lines were more than 35 years old, and another third
were between 15 and 30 years old. These obsolete systems led to high power losses, exceeding 25 percent in many
networks, and extended service interruptions that lasted an average of 20 hours annually. Unreliable power supply
hindered industrial productivity and constrained economic development, especially in rural areas where infrastructure

! The information in this section is extracted from the Project Appraisal Document (PAD) for ESP2.
2 World Bank Data, 2024. GDP
3 National Statistics Office of Mongolia, 2024. National Accounts and Foreign Trade Statistical Data, 2017.
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deficits deepened inequality and limited opportunities for sustainable growth. To address these challenges, the
Government of Mongolia (GoM) had previously launched a series of power sector reform programs, including the World
Bank- (WB-)supported First Energy Sector Project (ESP1), which was implemented from 2001 to 2013. As a predecessor
to the current project, ESP1 rehabilitated power infrastructure in nine aimags*, successfully modernizing portions of the
distribution network and strengthening institutional capacity. However, two major distribution networks — Baganuur-
Southeastern Region Electricity Distribution Network (BSEDN) and Erdenet-Bulgan Electricity Distribution Network
(EBEDN) — were not covered under ESP1 and were in dire need of rehabilitation and capacity expansion to address
growing demand and high system losses. Similarly, ESP1 did not address challenges in the Western Region Energy System
(WES), which suffered from severe transmission losses and power outages.

3. Further to this point, energy security was a growing concern in WES at the time that ESP2 was appraised, as
Russian imports increasingly bridged the gap between growing demand and subdued domestic supply. A shortfall in
domestic electricity supply forced Mongolia to increase its dependence on electricity imports, which surged from 4.7
percent of total consumption in 2010 to 20 percent in 2015. Most notably, the WES, which serves the Bayan Ulgii, Khovd,
and Uvs aimags, faced acute energy insecurity, meeting only 12 megawatts (MW) of its 32 MW peak demand from
domestic generation capacity (supplied by the Durgun hydropower plant) and importing 81 percent of its total electricity
needs, mostly from Russia. As a result, Mongolia was keen to better balance its share of imports with domestic generation
capacity to overcome this exposure.

4. Moreover, Mongolia’s power generation at the time was overwhelmingly coal-based, with 96 percent of
generation being supplied by coal-fired combined heat and power plants (CHPs). This dependence on coal heavily
contributed to both local air pollution and made Mongolia’s economy one of the most greenhouse gas-(GHG-) intensive
globally. Despite abundant indigenous solar and wind resources, renewable energy (RE) contributed a meagre 3 percent
of total generation in 2016. The GoM set ambitious targets to increase the share of renewable generation capacity to 20
percent by 2023 and 30 percent by 2030. However, early attempts to scale up renewables through generous feed-in tariff
(FiT) schemes were unsuccessful, as some projects stalled due to concerns over tariff increases and grid constraints that
limited the integration of variable renewable energy (VRE). Addressing these issues required investments in renewable
generation capacity and grid modernization to smoothly integrate it into Mongolia’s power system, especially in regions
like the WES.

5. Building on ESP1’s achievements, ESP2 (the Project) was designed to address these persistent challenges.
Supported by the Climate Investment Fund’s (CIF’s) Scaling-Up Renewable Energy Program (SREP) and the World Bank,
ESP2 sought to advance the quantity and quality of electricity supply in Mongolia, paving the way for a more reliable,
self-sufficient, and environmentally and operationally sustainable power system in the country.

Project Development Objectives (PDOs)

6. The development objective of the Project, as stated in the Project Appraisal Document (PAD) and in the
Financing Agreement, was to improve the reliability and sustainability of electricity services in Mongolia. For the
purpose of this ICR, the objectives of the Project, against which outcomes will be assessed, are taken to be:

1) Improving the reliability of electricity services in Mongolia
2) Improving the sustainability of electricity services in Mongolia

7. It is worth noting that achieving the first outcome, to improve service reliability, also contributes to the second
outcome, by improving the long-term operational sustainability of electricity services.

4 Aimags refer to the primary administrative units in Mongolia, equivalent to provinces in other countries.
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Key Expected Outcomes and Outcome Indicators

8. ESP2 seeks to deliver tangible improvements in Mongolia’s energy sector by addressing key challenges in
service reliability and sustainability by improving operational efficiency of power supply. The Project is expected to
provide grid-connected electricity consumers in BSEDN and EBEDN with more reliable service and fewer outages, while
also reducing system losses and improving financial performance for the distribution companies. In the Western Energy
System (WES), investments in solar power will decrease reliance on imported electricity, enhance operational efficiency,
and expand Mongolia’s renewable energy portfolio, thus advancing energy security and diversification of the country’s
generation sources.

9. To better assess the achievement of outcomes, the original indicators at appraisal are re-aligned and
expanded upon in the ICR. Several PDO indicators at appraisal were mis-classified as output-level despite being more
appropriate for measuring outcomes® and, at times, were inaccurately targeted which limits their ability to measure
outcomes attributable to the Project.® Accordingly, this ICR uses the following PDO-level results indicators to evaluate
the overall outcome of ESP2:

a) Average interruption duration per year in the Project areas (BSEDN and EBEDN).

b) Additional electricity supplied in Project areas (BSEDN and EBEDN).

c) Access to electricity provided to consumers under the Project.

d) Generation capacity of the solar power plant constructed and connected to the WES network.”
e) Electricity generation through solar power plant constructed and connected to the WES network.
f) Avoided GHG emissions as a result of the Project.

Components
10. The Project consisted of three strategic components:

e Component 1: Rehabilitation of Distribution Networks (estimated at USS$ 28.5 million at appraisal; US$28.2
million at completion). Upgrading and expanding the distribution infrastructure in BSEDN and EBEDN networks.
They included investments in substations, distribution lines, and advanced metering infrastructure (AMI/AMR)
where refurbishment of distribution facilities or additional grid capacity had been required. These investments were
expected to reduce technical and non-technical losses, thereby improving quality of power supply. There were also
complementary investments in the National Power Transmission Grid (NPTG), including the installation of modern
switchgear and the implementation of planning and management software. They aimed to enhance the operational
efficiency of NPTG and its support to BSEDN and EBEDN rehabilitation. Further, out of the 31 sub-projects included
in Component 1, 16 were not appraised prior to Board approval with the intention that these sub-projects would
be designed and appraised during Project implementation.

5 The PAD listed the following (outcome) results indicators: (i) average interruption duration per year in the Project areas (BSEDN
and EBEDN), (ii) generation capacity of renewable energy (other than hydropower) constructed, (iii) generation capacity of
renewable energy constructed — solar. For evaluative purposes, the original indicators (ii) and (iii) are consolidated and amended
into electricity generation, as capacity measures potential output, but actual electricity produced is a more appropriate measure
that reflects the true sustainability of electricity supply in Mongolia. Additionally relevant indicators for measuring project outcomes
have also been added. The re-alignment and expansion of indicators to better measure the impact of the Project is further detailed
in the Theory of Change.

6 An evaluation of the design of the monitoring and evaluation framework of the project is further detailed in the Quality of M&E
section.

7 While the installed capacity is an output indicator, it is also maintained as an outcome indicator as per the original results
framework since it was never formally revised.
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e Component 2: Solar Power (estimated at USS 24.9 million at appraisal; USS 23.1 million at completion).
Investments toward the construction of grid-connected solar photovoltaic (PV) power plant in WES. It included the
design, supply, construction, commissioning, and operation and maintenance of a 10 megawatt peak (MWp) plant
in Hovd aimag, which would supply electricity directly to the WES and diversify supply sources by substituting
electricity imports in an environmentally sustainable manner. In addition, the component included provisions for
additional investments in solar PV, contingent upon the availability of remaining funds.

e Component 3: Capacity Building (estimated at USS$ 2.0 million at appraisal; US$ 2.0 million at completion). This
component provided technical assistance (TA) to strengthen the capacity of the Ministry of Energy (MoE) and the
Project Implementation Units (PIUs) under the BSEDN, EBEDN, and WES networks. It included three core activities:
(1) TA for studies and support to Project implementation, (2) training to improve management capabilities, and (3)
support for Project management costs.

11. The total project cost was estimated at USS 55.4 million at appraisal and revised to USS 54.4 million following
the first project restructuring. By project close, total disbursements reached USS$ 53.4 million (representing 96.3 percent
of the original estimate and 98.1 percent of the revised amount, as shown in Table 1 below). This included a
disbursement of USS 41.0 million of the IDA loan and US$ 12.3 million of the SREP grant.

Table 1: Original, Revised, and Disbursed Project Funds by Component

Original Amount (USS mil.) Revised Amount (USS mil.) Actual Disbursed (US$ mil.)
IDA- | TF- TF- TF-
Component Counterpart | IDA - Counterpart IDA - Counterpart
61020 | A4506 ) A4506 ) A4506 .
Funding 61020 Funding 61020 Funding
(SREP) (SREP) (SREP)
Rehabilitation
of Distribution 28.0 0.0 0.5 30.7 0.0 0.0 28.2 0.0 0.0
Networks
Solar Power 12.0 124 0.5 9.3 12.4 0.0 10.8* 12.3 0.0
Capacity
o 2.0 0.0 0.0 2.0 0.0 0.0 2.0 0.0 0.0
Building
Total 42.0 12.4 1.0 42.0 12.4 0.0 41.0** 12.3 0.0

Theory of Change (Results Chain)

12. Although the ESP2 Project Appraisal Document (PAD) does not include a formal Theory of Change (TOC), a
logical progression of cause-effect relationships from Project activities to results can be inferred based on information
available in the document and the approach to Project implementation. On this basis, the TOC for ESP2, reflecting the
key Project results chain, is schematically presented in Figure 1.
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Figure 1: ESP2 Theory of Change
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To myose :"!"'mh'i‘ﬂ"- + Switchgears installed in the transmission network Project area - BSEDN and EBEDM (Minutes)

sustainability of and Planning & management software Installed @ transmission company
access to electricity {MPTG) y IT‘:_.WTS Ol L
electricity consumers

Rehabilitation of
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B
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t = Greater economic
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improved productivity fo
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electricity services in Mongolia
Additional electricity supplied in Project area of BDESN
and EBEDN* = Contribution toward

= Enhanced energy security

1.

Component 2: Solar

Power Construction » 10 MWp grid connected solar PV plants |s commissioned in WES=* Access to electricity provided to consumers under Project mitigating climate change

To improve the * -+ (by ®)*
sustainability of

electricity services

Genaration Capacity of Renewable Energy Constructad-
Solar (Megawatt)

Generated solar energy under the Project*

Avobded GHG emissions*

Key Assumptions
. = Sub-Objective 1: Mo constraints in the transmission netsork or equipment falures are encountered.
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Building * men and womnen [days by gender) transmission network or equipment fallures are encauntered; no reduction of hyd roposer dispatch im WES o
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= Owerall Project= Force majewre [in this case, COVIDS disruptions); new skils gained by trainees are applied to improve
power system operations.

NOTE: *originally noted as outputs in the PAD  **originally noted as outcomes in the PAD

13. The activities supported through ESP2 funds are reflected as component inputs in the illustrated TOC.
Together, they reflect investments in three Project components: 1) rehabilitation of distribution networks, 2)
construction of a grid-connected solar PV plant, and 3) capacity building to support Components #1 and #2 specifically
and the broader objectives more generally. These activities supported 31 selected sub-projects, the major outputs of
which can be collectively measured through the intermediate outcome indicators presented in the TOC. The outputs of
the Component #1 activities are measured by the rehabilitation and/or construction of distribution lines, installation of
single-phase meters, switchgears (transmission network), planning and management software (in the transmission
company), and the resulting loss reduction in the targeted networks of BSEDN and EBEDN. The key output of
Component #2 is measured by the construction of grid-based solar PV capacity and any associated transmission and
distribution lines, inverter stations, and substations required to evacuate the electricity generated from the power plant
to the WES grid network. Additional investments in upgrading the broader WES network under Component 1 also
supported the delivery of Component 3 outputs by enhancing the grid’s ability to reliably deliver power, including from
the solar PV plant (illustrated by the red line from Output 1 to Output 3 in the TOC). Finally, the training programs and
studies for improving managerial capabilities in Component #3 contribute toward supporting the successful
implementation of components #1 and #2, as depicted by the orange arrows in the TOC.

14. The Project has two major outcomes reflecting the development objective (i.e. sub-objectives derived from
the PDO): to improve the (i) reliability, defined as reduction in service interruptions, and (ii) sustainability of electricity
services in Mongolia, which encompasses operational sustainability through reliable electricity service delivery and
environmental sustainability through avoided GHG emissions. The outputs of Component 1 — transmission and
distribution network upgrades — directly (as illustrated by blue arrow in TOC) improve the reliability of electricity
services (sub-objective 1) in the Project areas by reducing system outages. The upgrades in Component 1 also enable
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the supply of additional electricity and improved customer connections, thereby directly advancing the sustainability of
Mongolia’s electricity services (sub-objective 2) by expanding distribution capacity, improving operational efficiency,
and strengthening revenue generation and recovery for the respective utilities. These gains in operational sustainability,
in turn, reinforce long-term service reliability by ensuring adequate electricity supply to meet demand (as illustrated by
the blue arrow from sub-objective 2 to 1 in the TOC). The outputs of component 2 — new solar PV capacity and related
support — directly advance environmental sustainability of electricity services (sub-objective 2) by increasing the share
of indigenous renewable energy, whereby, it avoids an equivalent amount of imports, primarily from Russia, and helps
avoid associated GHG emissions.

15. In the long term, ESP2 contributes to four key impacts that align with Mongolia’s national development goals
and global priorities because of improved electricity services: a) improved quality of life for electricity consumers, b)
improved economic productivity and competitiveness, c) enhanced energy security, and d) contribution toward
mitigating climate change.

B. SIGNIFICANT CHANGES DURING IMPLEMENTATION

16. The Project was restructured twice during its implementation, although the PDO and the outcome targets
remained unchanged.

17. Restructuring #1: The first restructuring® on June 30, 2022 expanded the scope of Component 1 to include
network rehabilitation in WES where the solar PV plant was being constructed and reallocated $2.8 million for it from
savings in component 2. Accordingly, an 18-month extension was approved, shifting the closing date from September
30, 2022, to March 31, 2024 to accommodate the design, procurement, and installation of new sub-projects in the WES
region, while also providing additional time to complete remaining Project works, some of which were delayed due to
global travel and transportation restrictions imposed because of the COVID-19 pandemic. The Project’s expansion into
the WES distribution system also triggered OP 4.10 social safeguards on Indigenous Peoples (IPs) since it overlapped
with the Bayan Ulgii province, home to the Kazak minority population. It raised the potential displacement of IPs and
mitigation measures®. To measure these results of these changes, the following output indicators were added to the
Project’s M&E framework: (i) length of distribution line rehabilitated and/or constructed — WES (kilometers), and (ii)
grievances cases resolved in a timely manner.

18. Restructuring #2: The second restructuring'® further extended the Project closing date by five months from
April 1, 2024 to August 31, 2024. This was primarily to accommodate the completion of the new activities in WES
introduced through the first restructuring, which required additional time.

19. The adjustments resulting from the two restructurings do not change the Project’s TOC except to add the two
new output indicators.

8 Project Paper No. RES48597. June 30, 2022.

% (i) preparation of an Indigenous Peoples Plan (IPP) that incorporated consultations and a social assessment, and (ii) update to the
Environmental and Social Management Framework (ESMF). Subsequently, the risks were assessed as being low and the project
maintained its Category B environmental and social safeguard classification

10 project Paper No. RES58738. February 27, 2024.
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Il. OUTCOME

A. RELEVANCE OF PDO

20. The ESP2 advances Mongolia’s long-term development priorities, particularly the energy sector goals
stipulated in Vision 2050, by bolstering energy security, modernizing infrastructure, and expanding renewables.
Through the construction of new distribution infrastructure (Component 1) and the Myangad solar power plant
(Component 2), ESP2 directly supports Objective 4.2, which aims to “expand power plants, construct electricity
transmission lines, sub-stations and new energy sources and become self-sufficient in electricity production”?!. In
addition, the solar plant displaces a portion of the country’s fossil-fuel sourced electricity consumption, thereby
supporting Mongolia’s commitment to “contribute to international efforts to mitigate climate change by developing a
low emission, productive and inclusive green economy” (Objective 6.4)*2. The avoided emissions from solar generation
from component 2 and recovered power from component 1 also align with the mitigation actions stipulated in
Mongolia’s Nationally Determined Contribution (NDC), which calls for greater utilization of renewables such as solar,
and improved efficiency of energy delivery. ! By following these mitigation measures, ESP2 contributes to the energy
sector’s emission reduction target of 11,265 Gg CO;-eq and, more broadly, to Mongolia’s economy-wide emission
reduction target of 22.7 percent by 2030.2* Collectively, the Project’s objectives and components position ESP2 as an
integral initiative for advancing Mongolia’s national development strategy and climate commitments.

21. Moreover, ESP2’s objective of improving the reliability and sustainability of Mongolia’s electricity services is
highly relevant for the World Bank’s strategic priorities for the country, including the key pillars of the FY2021-2025
Country Partnership Framework (CPF; Report No. 132141-MN)*. By expanding generation capacity (Component 2)
and reducing technical losses and interruptions through upgraded distribution networks (Component 1), ESP2 helps
improve service quality and enables greater electricity supply availability over time. These improvements support Focus
Area 2 of the CPF (Boosting Competitiveness), which identifies electricity access and quality as key enablers of
Mongolia’s business climate. Similarly, Project activities also advance Focus Area 3 (Improving Quality of Life) by
enhancing service continuity for households and essential public facilities, particularly in networks like the EBEDN,
BSEDN, and WES, where unreliable electricity has historically dampened economic activities and delivery of public
services. Additionally, the Myangad solar plant reinforces Focus Area 3 by displacing fossil-based generation with
renewable energy, which incrementally improves ambient air quality and, by extension, delivers local environmental
and public health benefits.

22. Beyond the CPF, ESP2 aligns with the World Bank’s 2024 Country Climate and Development Report (CCDR)®.
The addition of solar-based generation (Component 2) directly contributes to the CCDR’s imperative to “reduce
economic dependence on coal and carbon-intensive energy generation,” supporting Mongolia’s transition to a lower-
emission power sector. The CCDR also emphasizes “improving grid capacity and flexibility to facilitate solar and wind
deployment,” a goal advanced directly by the transmission network upgrades undertaken to integrate the Myangad
solar plant (Component 2) and indirectly by the overall distribution network strengthening under Component 1.
Additionally, ESP2’s third component (Capacity Building) not only supports the benefits delivered by the other Project
components but also directly contributes to the CCDR’s stipulation to strengthen sector institutions as a way of

11 Government of Mongolia, 2020. Annex 1 to Resolution 52: “Vision 2050: Long-Term Development Policy of Mongolia.”

12 |bid.

13 UNFCCC, 2020. Mongolia’s Nationally Determined Contribution to the United Nations Framework Convention on Climate Change.
14 1bid.

15 World Bank, 2021. Mongolia — Country Partnership Framework for the Period FY21-FY25.

16 World Bank, 2024. Mongolia — Country Climate and Development Report.
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preparing for a Net Zero transition. Finally, ESP2 complements the Mongolia Infrastructure Sector Assessment
Program’s!’ recommendations to upgrade overloaded distribution networks and increase the utilization of renewable
energy, which, taken together, are practically synonymous with the PDO of the ESP2.

23. Importantly, ESP2 is also a key implementation vehicle for Mongolia’s SREP under the Climate Investment
Funds (CIF). SREP aims to enhance energy security and reduce dependence on imported fossil fuels by developing 25
MW of wind and solar PV capacity in Mongolia’s remote western region. The 10 MW Myangad solar plant funded under
ESP2 represents 40 percent of this national SREP target, making it a significant milestone in the country’s renewable
energy expansion plan under the SREP. By advancing SREP’s strategic priorities, ESP2 also reinforces its contribution to
the broader mitigation objectives outlined in Mongolia’s NDC, underscoring its alignment with national commitments
and investment programs.

PDO Relevance Rating

24. The Project is aligned with Mongolia’s national development strategy and climate commitments, the World
Bank’s strategic priorities in the country, and the objectives of the national SREP investment framework — reflecting
a coherent response to both country-driven and partner-endorsed energy sector objectives.

25. The relevance of the PDO is rated High.
B. ACHIEVEMENT OF PDOs (EFFICACY)

Assessment of Achievement of Each Objective/Outcome

26. The development objective (DO) of the Project was to improve the reliability and sustainability of electricity
services in Mongolia. This DO can be evaluated against the following two outcomes (i.e., sub-objectives):

1) Improving the reliability of electricity services in Mongolia
2) Improving the sustainability of electricity services in Mongolia

27. Sub-Objective 1 - Reliability of Electricity Services: This sub-objective is assessed through reductions in service
interruptions as the key indicator for improved reliability:

= The reduction in average interruptions during a year for the BSEDN distribution network was reduced to 572
minutes, improving against the end of Project target of 647 minutes; and in the EBEDN distribution network,
the reduction was 749 minutes, substantially exceeding the target of 960 minutes. In both cases, the reduction
in outages improves service reliability for electricity consumers.

28. The above outcomes were achieved through investments to produce the following outputs, which
considerably exceeded initial targets while remaining within budget:

= 470 km (290km estimated at appraisal) in BSEDN distribution systems and 734 km (623 km estimated at
appraisal) of distribution lines that were constructed or rehabilitated in EBEDN.

= The installation of single-phase meters totaling 33,352 (24,215 estimated at appraisal) in BSEDN and 44,224
(38,086 estimated at appraisal) in EBEDN.

= The distribution loss reduction target (combined technical and commercial) of 15 percent for BSEDN was not
fully met because the actuals, while lower than the baseline losses of 25.7 percent, were only 17.5 percent by

17 World Bank, 2020. Mongolia Infrastructure Sector Assessment Program (Infra-SAP).
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the end of 2024. According to the Project Management Office (PMO), the indicator does not accurately reflect
the attributable losses in BSEDN because it measures the entire distribution network (excluding mining) when
the Project investments mostly rehabilitated the 0.4kV segment, which reduced from 24.6 percent in 2021
when the upgrades were completed to 19.0 percent by the end of 2024. While the target for such a redefined
indicator is not available, evidence indicates that the Project interventions did result in a nearly six percentage
point reduction in distribution system losses in BSEDN.*®

= Similarly, the distribution loss reduction indicator in EBEDN would also need to be redefined to more
appropriately attribute the Project results. The target in the PAD for the entire distribution system (excluding
mining) was 13.4 percent and by the end of 2024, the losses in EBEDN were estimated at 13.9 percent, nearly
meeting the target. Isolating the 0.4kV part of the network where the Project interventions occurred, the losses
in 2021 when investments were completed were 9.1 percent, which reduced to 7.0 percent by the end of 2024.
Again, the evidence indicates a more than two percentage point decline in losses attributable to the Project.®
Installation of automated billing, sales, financing and accounting software integrated with smart metering
software in BSEDN and EBEDN.

29. Sub-Objective - Sustainability of Electricity Services: The improvement in sustainability is assessed along the
dimensions of operational sustainability (measured through increased supply of electricity for new and existing
customers, as illustrated in Fig. 1 in the TOC) and environmental sustainability (measured through clean energy
generation and avoidance of GHG emissions).

30. The outcomes can be measured as follows:
31. Operational Sustainability:

= Additional electricity supply, facilitated through the strengthened grid network. In BSEDN, 28,512 MWh of
additional power was supplied in 2024 due to the rehabilitation of existing substations and construction of new
ones (the number of which exceeded what was anticipated at appraisal). However, the volume of electricity
supplied fell below the target of 57,760 MWh (when measured at year end 2024), primarily because 45 percent
of the new substations were not energized for the entirety of 2024. All substations were successfully upgraded
by Project close and are expected to operate year-round moving forward. For 2025, the PMO estimates the
additional electricity supplied from the interventions to be 57,947 MWh, which surpasses the target. Thus, this
sub-objective for BSEDN is considered to be fully achieved.

= Similarly, additional electricity supplied in EBEDN totaled 51,756 MWh in 2024 according to the PMO,
comfortably surpassing the end of Project target of 47,769 MWh. The sub-objective was fully met.

= The additional electricity supplied in both distribution networks resulted in new and improved connections for
189,957 consumers, which surpassed the target of 161,280 customers®. This result is comprised of 99,450
customers in BSEDN and 90,507 customers in EBEDN.

18 This specific scope (focusing on the 0.4kV segment of the network) was not indicated at appraisal and therefore, there was no
commensurate target established. Therefore, the impact of the Project was measured using the improvements in distribution losses
between commissioning and end-2024.

1% Same as previous footnote.

20|t should be noted that the definition in the PAD erroneously defines customers being associated with the solar PV plant since: (i)
the target represents more than the total customer base in WES, making it unrealistic, and (ii) the solar PV operations do not generate
sufficient electricity to supply such a high number of customers. The TTL at the time of appraisal confirmed that the target was in fact
intended to apply to the two distribution networks (BSEDN and EBEDN) that were rehabilitated under the original project design.
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32. The above outcomes were achieved through the same investments that produced the outputs of Sub-
Objective 1 (para 28).

33. Environmental Sustainability

= A utility-scale solar PV plant of 10 MW was successfully constructed and commissioned at the capacity
envisaged at appraisal®™.

=  For each of the years it has been in operation (2022-24), the solar PV plant has substantially surpassed the
yearly generation target of 14 GWh by as much as 50 percent, with each of the last two years (2023 and 2024)
when it has been in full operation supplying more than 21 GWh to the WES.

= The solar PV plant has also helped avoid global GHG emissions by displacing more polluting imports generated
mostly in Russia. Based on the grid emission factor and the generation estimated in the PAD?, this target would
be a cumulative 18,814 tons, which was substantially surpassed at 30,777 tons by the end of 2024. This was due
to the higher generation from the solar PV plant displacing a larger volume of imports and a higher actual grid
emission factor in Russia. Together with the 8,017 tons of avoided GHG emissions due to loss reduction under
Component 1, the Project avoids a cumulative total of 38,794 tons of CO,. However, this does not achieve the
cumulative combined target established in the PAD Results Framework, which was set at 65,355 tons across
both Project components. The PAD does not lend additional insights as to how the target was determined or
why the avoided emissions from the loss reduction interventions were considered, since its primary purpose is
to improve operational efficiency rather than as a tool for climate mitigation. Nevertheless, it is estimated that
the Project will avoid a substantial 385,000 tons of CO; over its 25-year life cycle, with the distribution networks
avoiding 112,000 tons of CO, and the solar PV plant avoiding 273,000 tons of CO..

= |n addition, the use of domestic resources from the solar PV plant also enhances Mongolia’s energy security,
which was emphasized as a priority in the PAD. As an illustration of the energy security benefits of the Project,
the solar PV plant accounted for one-third of the total electricity produced with domestic RE sources in the WES
in 2024, which would otherwise have otherwise been delivered through imports.

=  Furthermore, although the Project did not directly fund additional solar PV investments — which was an option
available in the Project design — there is evidence that the solar PV plant has successfully demonstrated the
potential and approach to successfully developing clean energy solutions in a sustainable way, serving as a
demonstration project. Several additional solar PV plants subsequently funded by the Asian Development Bank
(ADB) have used a similar climate funding mechanisms to buy down incremental costs. The Project also
demonstrated how the management of a utility-scale solar PV can be transitioned from the contractor to the
power company over time through capacity building and knowledge transfer.

34. The above outcomes were achieved through investments to produce the following outputs, which
exceeded what was initially anticipated, due to the additional strengthening of the distribution network in WES,
while remaining within budget:

= The construction of a 10 MW utility-scale solar PV power plant.

21 Note that the installed capacity measures an output rather than an outcome, but since it was included as an outcome indicator in
the PAD, the indicator is being maintained in the ICR.

22 \While the solar PV plant is performing better than expected, the PAD noted that it is also important that the project does not displace
generation from the nearby hydropower plant, which would impact the net emission reduction and energy security impacts. The
project team indicated that there was a reduction in hydropower production in recent years, but confirmed that this is due to a
reduction in water availability and that both the solar PV and hydropower plants were dispatching at full available capacity.
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= The additional construction or rehabilitation of distributional lines of 226.8 km in WES that were not originally
envisaged but determined to be important for avoiding losses of electricity supplied from the solar PV plant due
to the aging network in the WES.

35. The Project also undertook training for capacity building, studies to enhance managerial capabilities within the
distribution and transmission companies, and supported Project management, which made an across-the-board
contribution to achieving Project results. In particular, the training target of 250 days was surpassed, with actual training
totaling 635 days, 213 of which were days of training by women.

Table 2: Summary of Results for Key Project Outcome and Output Indicators

. Targ?t @ Actual Intermediate/Outputs Indicators from Key Targt.et @ Actual
Key Outcome Indicators Project . sl Project
Result Project Activities Result
Close Close
Improved reliability of electricity services in project areas
Distribution loss in the Project area
(Percentage)
. BSEDN 15.0 17.5
" EBEDN 13.4 13.9
Distribution loss in the Project area
(segmented to 0.4kV line) (Percentage)
A i terruntion durati = BSEDN N/A 19
. verage |r.1 erruption 'ura ion per year = EBEDN N/A 7
in the Project area (Minutes)
. BSEDN
. E;EDN 647 572 Length of distribution line rehabilitated
960 749 and/or constructed (km)
. BSEDN 290 470
. EBEDN 623 734
Number of single-phase meters installed
(number)
=  BSEDN 24,215 33,352
* EBEDN 38,086 44,224
Improved sustainability of electricity services in project areas
Distribution loss in the Project area
(Percentage)
n BSEDN 15.0 17.5
Additional electricity supplied in Project = EBEDN 13.4 13.9
area (MWh/year)
= BSEDN 57760 28512 Distribution loss in the Project area
= EBEDN 47.769 51756 (segmented to 0.4kV line) (Percentage)
’ ’ =  BSEDN N/A 19
= EBEDN N/A 7
Length of distribution line rehabilitated
and/or constructed (km)
n BSEDN 290 470
People provided with access to = EBEDN 623 734
electricity under the Project by 161,280 189,957
household connection (Number) Number of single-phase meters installed
(number)
= BSEDN 24,215 33,352
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. EBEDN 38,086 44,224
Generation Capacity of Renewable 10 10
Energy constructed-Solar (MW)
Gen_eratec? solar energy under the 420 58.7 10 MWp_grld cgnnected solar PV plants is 10 10
Project (Gigawatt-hour (GWh)) commissioned in WES
Estimated GHG emission reduction 65,355 38,794
(tons)
Capacity Building
Training man-days (Days) 250 635
Training man-days of women (Days) 125 213
Justification of Overall Efficacy Rating
36. For sub-objective 1 - Reliability of Electricity Services, it is fully achieved because the interventions helped

exceed the targets for reduction of system interruptions. This result was also reinforced by the additional electricity
available to customers due to the rehabilitated system.

37. Sub-objective 2 - Sustainability of Electricity Services was delivered through i) operational sustainability and ii)
environmental sustainability. The targets for operational sustainability were successfully achieved through the
additional electricity supplied and associated connections. With respect to environmental sustainability, the solar PV
plant was successfully commissioned and is producing electricity that is far exceeding the targets at appraisal. As a
result, the solar PV plant is helping avoid GHGs, making a positive contribution to mitigating climate change while also
enhancing energy security. Taken together, the Project has successfully achieved the goal of providing more sustainable
electricity services.

38. The overall efficacy rating is Substantial.
C. EFFICIENCY
39. To assess the efficiency with which the Project funds were utilized to achieve results, an integrated cost-benefit

analysis (CBA) was carried out, which analyzed the incremental net benefits of the Project components. Separate
integrated CBAs were carried out for Components 1 and 2, each one from multiple key perspectives for evaluating the
efficiency of Project performance, as follows: (i) from the financial perspective of each distribution company, (ii) from the
perspective of the Mongolian economy, and (iii) from the perspective of the global economy. A detailed summary of the
analysis is presented in Annex 4, and the results are summarized below.

40. Component 1: aims to improve the reliability and sustainability of electricity services.

41. The key incremental financial benefits are as follows: (i) savings from foregone electricity purchases due to
additional electricity recovered from reduced technical losses, (ii) increased revenues from commercial loss reduction,
and (iii) increased net revenues from additional power supply facilitated by new and upgraded substations. Although
implementation was delayed — primarily due to the COVID-19 pandemic and personnel turnover — the original project
timeline had sufficient flexibility to absorb these disruptions and deliver the intended benefits of the Project.?® Despite
these delays, Component 1 was ultimately implemented below cost, with capital expenditures totaling USS 28.2 million
(USS 11.8 million in BSEDN and USS 16.4 million in EBEDN), which is within the budget of USS 28.5 million estimated at
appraisal. The financial net present value (FNPV) of the component discounted at the weighted average cost of capital
(WACC) of 2.5 percent (100 percent debt financed by IBRD loan) in 2016 USS is 41.6 million. Separately, the Project has
a negative net present value (NPV) of — USS 2.3 million in BSEDN and a positive USS 43.8 million in EBEDN. The negative

23 Nevertheless, some of the impacts of these delays are reflected in the post-completion cost-benefit analysis (see Annex 4).
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FNPV in BSEDN mostly reflects the rescoping of the Project benefits to include only the 0.4kV segment of the distribution
network, whereas in EBEDN, nearly the entire network is 0.4kV.

42. The benefits from Component 1 investments to the Mongolian local economy include: (i) additional electricity
recovered from reduced technical losses, (ii) additional electricity supplied through new and existing substations, (iii)
transfer of consumer surplus from non-paying users to consumers with higher willingness-to-pay due to commercial loss
reduction, and (iv) benefit of reduced outages. The economic NPV (ENPV) discounted at a 6 percent economic cost of
capital (EOCK), as applied in the PAD, is 13.8 million in 2016 USS. Separately, the Project has a negative ENPV of — USS
3.3 million in BSEDN and a positive USS 17.2 million in EBEDN. Since the Mongolian economy grew at more than 6 percent
during the Project implementation period, applying a higher EOCK of 10 percent reduces the combined ENPV to USS 2.1
million, but continues to add economic value.

43, The Component also benefits the global economy, as the electricity recovered through loss reductions reduces
the need for additional generation that would have resulted in higher GHG emissions. Considering the avoided emissions
valued at carbon dioxide (CO3) prices estimated in the PAD improves the ENPV of component 1 investments to 15.9
million in 2016 USS at an EOCK of 6 percent, from a global economic perspective. A higher CO; price that reflects more
updated conditions in carbon markets yields an ENPV of 17.1 million in 2016 USS at an EOCK of 6 percent. A higher EOCK
of 10 percent would reduce the global ENPV to 3.8 million in 2016 USS, still offering a positive economic return.

44, Component 2: aims to improve the sustainability of electricity services.

45, The key financial benefits of the 10 MW solar PV plant are: (i) value of substituting imports of Russian electricity
with that of an indigenous resource, and (ii) savings from the reduction in transmission losses within WES as a result of
moving the electricity supply source closer to the load center. Despite experiencing some investment delays, the solar
PV plant and its associated investments were implemented at a cost of US$17.0 million, which was 32% lower than what
was estimated at appraisal for Component 2.2* The FNPV of the Project is 2.21 million in 2017 USS at a WACC of 1.25
percent, adding positive financial value for the WES utility. However, this result is lower than the FNPV estimated in the
PAD, which was 11.68 million in 2017 USS, despite generating approximately 50 percent more electricity due to lower
actual import prices from Russia.

46. The benefits from Component 2 investments to the Mongolian local economy include: similar to the financial
analysis, (i) avoided cost from replacing more expensive power imports from Russia with solar electricity, and (ii) the
associated net transmission benefits noted previously. The investment costs were adjusted to remove taxes, which are
transfers and not actual economic costs. Applying an EOCK of 6 percent, consistent with the PAD, the ENPV is a negative
of 4.29 million in 2017 USS. The ENPV would be further reduced to negative 5.73 million in 2017 USS if discounted by a
10 percent EOCK. The difference between the financial and the economic results illustrate the value of the concessional
financing package including the SREP grant, which financially incentivized an investment that otherwise may not have
been economically viable for Mongolia. However, it may still be feasible for Mongolia to justify the investment on a
qualitative basis due to the enhanced energy security from utilizing an indigenous resource and for demonstration
purposes as was intended.

47. The Component also benefits the global economy as it displaces more polluting generation produced in Russia
with a cleaner source, which is the rationale under which SREP extended its grant in support of the Project. Considering
the avoided emissions valued at CO; prices estimated in the PAD, the ENPV improves to negative 0.84 million in 2017
USS at a 6 percent EOCK. Applying the higher CO, price more reflective of current market conditions and more recent
forecasts, the ENPV at the same EOCK becomes positive at 1.62 million in 2017 USS. Under these assumptions, it confirms
that the SREP grant support was instrumental for internalizing a global externality in Mongolia by creating a local

24 As above, the impact of the implementation delays is reflected in the post-completion cost-benefit analysis (see Annex 4).
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incentive to proceed with an investment that has global benefits. However, if the applied EOCK were 10 percent, the
ENPV would revert to being negative even at the higher price for CO,, indicating that the net economic benefits from this
component are highly sensitive to the carbon prices and the discount rate applied.

Assessment of Efficiency and Rating

48. Despite initial delays, the investments for components 1 and 2 were deployed judiciously by the Project, as
costs were at or lower than appraised levels while producing outputs beyond what was initially planned. In fact, some
of the savings were deployed to invest in some additional strengthening of the distribution system in the WES.

49. The collective net financial and economic benefits for Component 1 are also positive, although it is negative in
BSEDN. Additionally, the collective net economic benefits are also less than the estimate at appraisal. For Component 2,
the SREP funds effectively help generate sufficient financial incentives (i.e., positive FNPV) to invest in a solar PV plant
that produces net global economic benefits under specific assumptions on carbon pricing and the OCK that is applied. The
commissioned solar PV plant is also producing approximately 50 percent more electricity on average than estimated at
appraisal.

50. Given the above, the efficiency of the Project is rated Substantial.

D. JUSTIFICATION OF OVERALL OUTCOME RATING

51. To summarize, the Project relevance is rated High, its efficacy Substantial, and its efficiency also Substantial.
Taken together, the overall outcome rating of the Project is Satisfactory.

E. OTHER OUTCOMES AND IMPACTS (IF ANY)

52. Gender. The Project was designed to carry out 250 days of training to strengthen capacity, of which half were
targeted to be women. At the conclusion of the Project, women participated in 213 days of training, surpassing the 125-
day target, although the overall training days for both genders increased to 635 days.

53. Mobilizing Private Sector Financing. The Project was not designed to directly mobilize private sector investments
since Mongolia’s distribution companies are publicly owned and were not envisaged to be privatized. However, most
contractors engaged under the Project were private firms. Notably, the PAD positioned the solar PV component as a
foundational public sector investment intended to demonstrate the viability of renewable energy in the WES region,
which was reported to have been unattractive to private developers. By successfully delivering solar generation,
Component 2 of the Project helped lay the groundwork for potential future private sector engagement in clean energy
development in Mongolia.

54. Poverty Reduction and Shared Prosperity. While poverty alleviation was not a direct objective of the Project, the
networks being rehabilitated are more remote systems where consumers are more likely to be poor. The reduction of
outages, recovery of electricity losses, and facilitation of the expansion of new connections would all contribute to
improving the quality of lives of consumers. Improvements to commercial losses could distributionally create hardship
for some consumers having to now pay for electricity consumption, but it also contributes to conservation and provision
of more sustainable services, which benefit all consumers, including the poor.

lll. KEY FACTORS AFFECTED IMPLEMENTATION AND OUTCOME
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A. KEY FACTORS DURING PREPARATION

55.  The Project opted for a flexible design where some of the distributional network upgrades and follow-on solar
projects were not ready for implementation at the start of the Project. This need for flexibility can be strategically
warranted for the solar PV component 2 since it was designed to be a demonstration, which would inform the way
forward with subsequent solar options. However, it is less clear as to the rationale to partially appraise the network
strengthening component 1, where investment readiness is critical to timely implementation. It is understandable if the
intention was to not delay the already prepared investments at appraisal, in which case, it may have been more
appropriate to include the necessary technical assistance to fully prepare the Project, and then once it is ready, to prepare
an additional finance operation to augment the Project with the additional activities. The risk of advancing components
that are not ready to implement is that it could overburden project management or lead to unpredictable delays.

56. The Project analysis at appraisal also included several key errors in estimation that overestimated Project
benefits and underestimated risks. These include: i) assumption without documented justification that import tariffs
would continue to rise at 3% in real terms, ii) applying the gains from reduced transmission losses in WES due to
generation being closer to load center to all imports rather than only to the generation of the solar PV plant, and iii) the
scope of the loss reduction, especially in BSEDN, being much larger than what is attributable to project interventions.
Collectively, they cause a substantial shift in Project returns, which may have led to a less informed appraisal decision.

B. KEY FACTORS DURING IMPLEMENTATION

57. Implementation was affected by a series of disruptions—including delays in effectiveness, government personnel
reshuffles, establishment of Project management entities, procurement bottlenecks, and the COVID-19 pandemic—but
the Project ultimately overcame these constraints but required closing-date extensions to complete all of the investment
activities. The scoping, preparation and appraisal of Group 1 distribution sub-project placed a particular additional burden
on implementation.

58. Delays in Effectiveness and Implementation Readiness. Project implementation was set back starting with a
three-month delay in achieving Project effectiveness and the PMO and other Project implementing entities not being
fully established, caused partly by a government personnel reshuffle. While the Project Steering Committee (PSC) had
been appointed at the time of Board Approval, the PMO and PIUs had not yet been operationalized. As an adaptive
response, the MOE appointed a temporary “Study Team” to facilitate activities towards effectiveness, initiate
procurement processes, and support PIU formation — a measure that helped bridge the early institutional gap and
maintain momentum.

59. Impact of Government Reshuffles. Personnel reshuffles within the government continued to affect the Project
during implementation, particularly following the 2020 parliamentary elections, which led to the turnover in senior
leadership and staff at the MoE who were overseeing ESP2. These changes disrupted continuity in Project oversight,
requiring time for new officials to familiarize themselves with the Project and re-engage on key decisions. Although the
PMO remained functional, the position of procurement specialist was also vacant during a critical four-month period
when all Group 1 distribution sub-projects were delayed, including the AMI meter procurement and contract finalization
for the solar power plant. Staffing was eventually stabilized, and the former specialist was re-hired by August 2020.

60. Procurement Challenges. Procurement delays across both components also reflected early weaknesses in
contracting readiness. In Group 1 (appraised at entry), AMI meter procurement was hindered not only by the staffing
gap at the PMO but also by restrictive bid criteria and a protracted review process. The PMO overcame these challenges
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by revising selection criteria to broaden bidder eligibility, enabling contracts to eventually be awarded. Construction
timelines were still affected, necessitating contract extensions in several aimags, but were successfully implemented
with delays before Project close. Of the Group 2 (identified and appraised during implementation), four aimags were
implemented mostly on schedule, with only the Khentii aimag sub-project having faced repeated contracting failures
requiring a third attempt to successfully complete the transaction. The Myangad solar PV plant also experienced a two-
year delay in EPC contracting, which was then further delayed in implementation due to logistical restrictions arising
from the COVID-19 global pandemic. Despite these delays, the solar PV project was successfully constructed and is
performing better than initially expected.

61. Impact of the COVID-19 Pandemic. Between 2020 and 2022, the COVID-19 pandemic compounded existing
Project implementation delays by disrupting shipments and halting in-person engagement. Border closures delayed the
delivery of critical equipment—such as smart meters under Component 1 and solar panels and inverters under
Component 2—slowing construction timelines. Capacity-building activities under Component 3 were also suspended
due to travel and gathering restrictions. While virtual World Bank missions helped maintain continuity, overall
implementation progress was hindered. In response, the PMO revised the Component 3 timeline and, in 2023, resumed
training through international programs in Japan, China, and the United States for utility staff across all Project entities.

IV. BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME

A. QUALITY OF MONITORING AND EVALUATION (M&E)

M&E Design

62. The M&E framework was extensive and broadly aligned with the Project’s development objective, though its
design was affected by misclassification between PDO-level and intermediate indicators. Eighteen indicators were
included at appraisal, spanning two sub-objectives and three components, and covering a wide range of activities and
intended results. However, several indicators central to assessing outcomes—such as solar energy generated,
distribution losses in BSEDN and EBEDN, and additional electricity supplied—were categorized as intermediate
indicators, despite reflecting the PDO’s core aims of improving reliability and sustainability. Conversely, outputs like
installed solar PV capacity were labeled as PDO indicators, despite representing potential rather than actual
performance (i.e., outputs). While this misalignhment created some ambiguity, the M&E framework nevertheless
included most of the key outcome indicators and many output criteria as well. This would have enabled the Project
team to adequately monitor the performance of the Project and compute the needed results at loan closing and ICR
preparation.

63. However, several indicators were ambiguously, and at times inaccurately, defined and scoped, challenging
the M&E process. For example, the indicator for increased electricity access was attributed in the PAD exclusively to
the solar PV plant under Component 2, even though new connections were primarily the result of distribution upgrades
under Component 1. In other cases, scope and quantification were poorly specified: the distribution loss indicator
referred to reductions “in the Project Area” without clarifying its boundaries, resulting in reporting across the entire
network—including high-voltage and mining customers—rather than the 0.4kV segments specifically targeted by the
Project. Similarly, indicators such as avoided GHG emissions appear to have overestimated targets but lacked clear
calculation methodologies that would have enabled reconciliation during post-completion evaluation. These M&E
design weaknesses required significant reconciliation at the evaluation stage, including identifying data that aligned
with and accurately reflected the actual scope of activities.

M&E Implementation
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64. ESP2 maintained regular supervision missions, including virtual engagements during the COVID-19 pandemic,
although M&E implementation was limited in its ability to track development outcomes. The Bank team worked
closely with its counterparts throughout project implementation. When regular missions were interrupted due to the
COVID-19 global pandemic, the Bank team resorted to virtual supervision of the Project to ensure it continued to
progress during very challenging times. While Project implementation was closely monitored with the Bank team
intervening to resolve matters when needed, the PDO-level indicators identified at appraisal (or those misclassified as
intermediate indicators) were not always updated or fully evaluated until the Project was closed. While Project
management was constrained due to an inadequate M&E framework, the physical outputs of the Project were
consistently monitored, and actions were taken to resolve issues as they arose.

M&E Utilization

65. Utilization of the M&E system in ESP2 was limited, with monitoring centered on tracking outputs rather than
evaluating outcomes. The M&E utilization was constrained because of the previously noted shortcomings of the M&E
framework, which persisted even after the Project underwent formal restructuring in 2022. While new activities were
introduced, including the WES transmission line and citizen engagement initiatives, no corresponding indicators were
added to the Results Framework, and changes in scope were not reflected in M&E reporting. In addition to the
constraints posed by the M&E framework, its application was also limited, as the results of many PDO-level indicators
were not reported even after the sub-projects were commissioned. However, the Project team did continue to monitor
investment activities (the Project came in within budget) and their outputs.

Justification of Overall Rating of Quality of M&E

66. There was careful monitoring of Project activities (inputs) with actions taken to resolve issues that arose and
maintain costs within budgeted levels. There was also some degree of monitoring Project outputs, which was challenged
to some extent by shortcomings in the M&E framework design. The monitoring of Project outcomes was less frequent
and not as consistent until the operation was closed. Given the inadequate design, which to some extent resulted in
the inconsistent application of the M&E framework, the Project is rated as being Modest.

B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE

67.  Fiduciary Compliance. The Project faced some challenges with procurement, although all issues were eventually
resolved. An initial delay in declaring the Project effective and organizational challenges within government resulted in
the PMO not being immediately established. The pre-establishment of the PMO is noted in the PAD as an important risk
mitigant for implementation and fiduciary compliance. Although this issue led to some procurement delays, the MOE
took swift action to establish a ‘study team’ to provide interim support, including handling the first procurement
packages. Nevertheless, the Project faced some procurement challenges even after the PMO was established, including
preparing specifications for packages that were not appraised at Board approval and having to address some non-
responsive bids. The absence of a procurement specialist within the PMO at a critical period and some cumbersome
inter-agency approval processes also compounded these difficulties. Since 2019, all Project activities were also further
challenged due to the logistical constraints arising from the COVID-19 global pandemic. While these issues contributed
to implementation delays that required the extension of the Project closing date, the PMO — working closely with their
counterparts within each distribution system — managed to successfully implement the major Project activities with
outputs that mostly exceeded what was originally envisaged.

68. There were concerns at appraisal related to country-level changes in FM arrangements that would impact Bank-
financed operations, which garnered a High risk rating. However, the financial management system and its management
were effective in providing accurate and timely information on implementation and proper use of the Bank’s credit and
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grant proceeds. The Project maintained satisfactory financial management arrangements and practices throughout
implementation, and the internal control system was not identified as having any material deficiencies or errors. The
PMO effectively responded to issues as they arose — such as a request from the GoM to curb further disbursements in
2021 and a tax issue that delayed payments to the contractor for the solar PV plant — in a timely and effective manner,
demonstrating the effectiveness of FM practices. Finally, all audit reports were submitted on time and did not note any
significant financial management concerns. However, one flaw in fiduciary compliance found is that US$45,113.84
expense incurred after the loan closure to cover the PMO operation cost. This expense was identified as ineligible
expenditure?.

69. Environmental and Social Compliance. The Project’s environmental assessment category was rated “B” since
any environmental and social (E&S) impacts were expected to be minor, limited in duration and reversible. Accordingly,
an environmental and social management framework (ESMF) was satisfactorily implemented throughout the Project to
manage risks. Proper clearance at the site selected for the solar PV plant by transporting waste to a landfill was
satisfactorily achieved. When a pre-identified risk of asbestos was discovered, the Project successfully developed an
Environmental Code of Practice (ECOP) to effectuate the safe disposal of those meters, coordinating with the GoM'’s
polychlorinated biphenyls (PCB) treatment program. The expansion of network rehabilitation to WES during Project
implementation triggered OP 4.10 on Indigenous Peoples, due to the presence of the Kazak minority population in some
area covered. In response, an Indigenous Peoples Plan Framework (IPPF) was prepared that incorporated consultations
and a social assessment in the Bayan Ulgii aimag, which was managed in compliance with Bank policy. During the first
restructuring, the Project designated the grievance redress mechanism as an explicit intermediate indicator, which was
adequately monitored and one noted issue was quickly resolved, according to aide memoires.

C. BANK PERFORMANCE

Quality at Entry

70. The overall Project design was straightforward and builds upon the experience of previous ESP1. In fact, ESP2
was strategically designed to cover areas that were not included in the preceding project, making the interventions
highly relevant. The introduction of utility-scale solar through a demonstration was strategically sound as well, since it
would provide proof-of-concept and enable follow-on expansion with confidence. While this latter approach suited the
flexibility that was needed for the solar PV component 2, it is less clear why a similar approach was used to include
group 2 sub-projects under component 1 on strengthening distribution networks was maintained in the original Project
scope. As previously noted in this ICR, the PMO and other institutional entities supporting Project implementation
struggled to scope these investments, appraise and procure prior to their implementation, which led to significant
Project implementation delays. The Project could have proceeded with what was appraised at Board approval and
included technical assistance support for preparing and subsequently integrating Group 2 sub-projects when ready,
through additional financing. In addition to its design, the shortcomings in the appraisal-stage valuation?® of the Project
may not have reliably informed the investment decision. However, the Bank team did ensure that implementation
arrangements were established in advance, learning from the experience of ESP1. Further, the M&E framework design,
while misaligned between PDO-level and intermediate indicators, provided many adequate measures for monitoring
progress.

Quality of Supervision

25 MOF committed to refund the ineligible expense to the Bank and the repayment is under processing.
% Including increase in import price of electricity, the misapplication of the reduced losses due to the solar PV plant’s proximity to
load centers, and the scope of Project interventions within each distribution system (especially in BSEDN).
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71. The Bank team closely supervised the Project, switching even to virtual oversight when much of Project
implementation was impacted by the travel and logistical restrictions arising from the COVID-19 global pandemic.
The Bank team also worked very closely supporting the PMO when necessary to resolve matters, as was a lesson drawn
from the ESP1 experience. As an example, when the Project faced a VAT-related dispute that temporarily withheld 38
percent of the contract amount for the solar PV plant construction, the Bank team facilitated the resolution of the
matter. Additionally, the Bank team reviewed and approved the group 2 investments, which following initial delays,
eventually became investment-ready. Project activities were ultimately successfully implemented, exceeding original
targets in many instances, while remaining within the allocated budgets.

Justification of Overall Rating of Bank Performance

72. The Bank team incorporated strategic and implementation lessons from previous projects into the design of
ESP2. However, they only partially appraised some of the distribution system strengthening components, which
contributed to delays. Furthermore, while the Project outcomes broadly remain robust, the appraisal-stage analysis
may have overestimated the Project’s impact. A very engaged supervision by the Bank team was challenged by the
shortcomings in the M&E framework design, which made it challenging to fully ascertain Project performance.
Nevertheless, most of the key performance indicators were successfully met, resulting in an overall rating of Substantial
for Bank performance.

D. RISKTO DEVELOPMENT OUTCOME

73. If demand in the rehabilitated distribution systems does not grow as projected, it could place the development
outcomes of ESP2 at risk going forward. The network upgrades were designed with the expectation of continued
demand growth in the system, which is presently forecasted to reflect recent trends. However, a deviation from these
trends in the future such that less electricity demandcould be facilitated via the strengthened network would limit the
benefits that can be generated through the Project’s activities and undermine its economic value.

74. Given the transfer of the solar PV plant’s management to the WES, the utility’s capability to operate the plant
and fund its O&M costs on an ongoing basis will be critical to sustaining its high performance. After initial plant
management by the private contractor that constructed the solar PV plant, these responsibilities were assumed by the
WES following capacity-building for this purpose. Aide memoirs also noted concerns about the WES’ capability to cover
the required O&M expenses over time due to their financial condition. If either of these risks were to materialize, it could
undermine the performance of the solar PV plant.

V. LESSONS AND RECOMMENDATIONS

75. The network rehabilitation under component 1 could have been fully appraised prior to Board approval for
improved implementation readiness while maintaining needed investment flexibility for the demonstration solar PV
component 2. Project flexibility is an important consideration for adapting to evolving conditions. However, the need for
more time to prepare some of the rehabilitation scope implies a lack of Project readiness and could have been managed
through an additional finance operation rather than proceeding with a partially appraised component. Much of the
Project implementation delays occurred with the appraisal and implementation of these investments, which the PMO
struggled to manage. On the other hand, component 2 for solar PV, the appraisal of only the first demonstration project
provided needed flexibility, so that the lessons from the first experience can inform follow-on actions (even though the
Project itself did not finance additional solar PV plants, as originally anticipated).
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76. A better designed M&E framework would have been more suitable for facilitating Project implementation and
post-evaluation. The Project’s M&E framework was complex, inconsistent, and difficult to apply. For example, there were
several misplacements between outputs and outcomes. Indicators such as avoided GHG emissions, distribution losses or
additional electricity supplied were classified as outputs when they are more suitable as outcome measures. The installed
capacity of solar PV, on the other hand, is an insufficient outcomes indicator when it is the actual electricity generated
(also included as an output indicator) that replaces Russian imports and enhances energy security. Others, such as people
with access to electricity may have been unnecessary since it doesn’t accurately reflect outcomes for improved reliability
or sustainability of electricity services. The targeting of the scope of some key indicators were also problematic. Most
prominently, the indicator for loss reductions were originally estimated for a scope larger (i.e. entire network) that what
is attributable to Project interventions (0.4kV segment). The GHG emissions target also lacked clarity as to its calculation
and appeared to overstate the expected project impact. There were also incorrectly defined measurements for some
indicators. Taken together, a better designed M&E framework would have been more useful for the PMO to monitor
during implementation and for assessing project achievements at its conclusion.

77.  Procurement readiness, close contract management and enhanced financial management are critical for timely
project implementation and closure. Limited project readiness contributed to delay of project implementation. Timely
finalization of bidding documents, early market engagement and realistic scheduling are necessary for timely project
completion. Advance procurement planning for future phases in the energy sector ensures timely contract awards and
preventing delays. Regarding financial management, it is essential to ensure the project’s compliance with the closure
requirement specifically the handling of the expenditures during the grace period, for example, ensuring project
operation costs are not financed during the grace period and any expenditures incurred after the project closing date are
not eligible.

78. The Project highlights the impact of climate funds in internalizing locally a global externality by incentivizing
investments in climate-friendly interventions. The Project would not have been financially feasible or justified if only
considering the Mongolian economic perspective in the absence of the cost buy-down facilitated through the SREP grant,
despite the likely global benefits. The fact that a similar climate funded approach has also facilitated subsequent
investments in solar PV in other locations in Mongolia serves as evidence.
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ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS

A. RESULTS FRAMEWORK

PDO Indicators by Outcomes

Improved reliability of electricity services in project areas

Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year
Average interruption duration per 809.00 Dec/2016 661.20 Dec/2022 647.00 Mar/2024 572 Dec/2024
year in the Project area - BSEDN
(Minutes)
Average interruption duration per 1,200.00 Dec/2016 975 Dec/2022 960.00 Mar/2024 749.00 Dec/2024
year in the Project area - EBEDN
(Minutes)
Improved sustainability of electricity services in project areas
Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result Month/Year Result Month/Year Result Month/Year Result Month/Year
0.00 Dec/2016 10 Dec/2022 10.00 Mar/2024 10.00 Dec/2024

Generation Capacity of Renewable
Energy (other than hydropower)
constructed (Megawatt)

Comments on achieving targets This measures the capacity of renewable energy (other than hydropower) constructed under the project. The
TTL should specify the type of renewable power (i) wind; (ii) geothermal; (iv) solar; or (iv) other. For hydropower
refer to code Hydropower (LH). The baseline value for this indicator will be zero.

Generation Capacity of 0.00 Dec/2016 10 Dec/2022 10.00 Mar/2024 10.00 Dec/2024
Renewable Energy
constructed-Solar
(Megawatt)
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Additional electricity supplied in
Project area-BSEDN (MWh/year)
(Megawatt hour(MWh))

Dec/2016

15,958 Dec/2022

57,760 Dec/2022

28,512 Dec/2024

[Additional electricity supplied in
Project area - EBEDN (MWh/year)
(Megawatt hour(MWh))

Dec/2016

45,000 Dec/2022

47,769 Dec/2022

51,756 Dec/2024

People provided with access to
electricity under the project by
household connection (Number)
(Number of people)

Dec/2016

1,162,290 Dec/2022

161,280 Dec/2022

189,957 Dec/2024

People provided with access
to electricity under the project
by household connection
(Number) - Female (Number
of people)

Dec/2016

NA Dec/2022

80,000 Dec/2022

90,000 Dec/2024

People provided with access
to electricity under the project
by household connection
(Number) - Youth (Number of
people)

Dec/2016

NA Dec/2022

50,000 Dec/2022

60,000 Dec/2024

Generated solar energy under the
Project (Gigawatt-hour (GWh))
(Gigawatt-hour (GWh))

Dec/2016

15.80 Dec/2022

42 Dec/2022

58.70 Dec/2024

Estimated GHG emission reduction
(Tones/year)

Dec/2016

11,285 Dec/2022

65,355 Dec/2022

38,794 Dec/2024

Intermediate Indicators by Components

Rehabilitation of Distribution Networks

Indicator Name

Baseline

Closing Period (Original)

Closing Period (Current)

Actual Achieved at Completion

Result

Month/Year

Result Month/Year

Result Month/Year

Result Month/Year

0.00

Dec/2016

332 Mar/2024

290.00

Mar/2024

470 Dec/2024

Page 22

Official Use Only



The World Bank

@

Second Energy Sector Project (P152343)

ICR DOCUMENT

Length of distribution line Comments on achieving targets This indicator measures the length of distribution lines rehabilitated and/or constructed in the Project area
rehabilitated and/or constructed - serviced by BSEDN.
BSEDN (Kilometers)
Length of distribution line 0.00 | Dec/2016 557 | Dec/2022 | 623.00 | Mar/2024 | 734 | Dec/2024
rehabilitated and/or constructed - Comments on achieving targets This indicator measures the length of distribution lines rehabilitated and/or constructed in the Project area by
EBEDN (Kilometers) EBEDN
. 0.00 | Dec/2016 25,793 | Dec/2022 | 24,215.00 | Mar/2024 | 33,352 | Dec/2024
Number of single phase meters
installed - BSEDN (Number) Comments on achieving targets This indicator measures the number of single phase meters installed under this Project by BSEDN.
Number of single phase meters 0.00 Dec/2016 22,243 Dec/2022 38,086.00 Mar/2024 44,224 Dec/2024
installed - EBEDN (Number)
o . . 25.70 Dec/2016 17.50 Dec/2022 15.00 Mar/2024 17.50 Dec/2024
Distribution loss in the Project area - ——
BSEDN (Percentage) Comments on achieving targets  [The previous recording 6.2 was a typo.
o . . 21.80 Dec/2016 13.10 Dec/2022 13.40 Mar/2024 13.90 Dec/2024
Distribution loss in the Project area - ——
EBEDN (Percentage) Comments on achieving targets  [The previous recording 5.3 is a typo
Length of distribution line 0.00 Apr/2022 100 Dec/2022 100.00 Mar/2024 100 Dec/2024
rehabilitated and/or constructed -
WES (Kilometers)
Grievances cases resolved in a timely No Jun/2022 Yes Dec/2022 Yes Mar/2024 Yes Dec/2024
manner (Text)
Distribution loss in the Project area — NA Dec/2016 23.70 Dec/2022 NA Dec/2022 19 Dec/2024
BSEDN (segmented to .4kV line) Comments on achieving targets The Project activities mainly focus on 0.4kV line
(Percentage) (Percentage)
Distribution loss in the Project area — NA Dec/2016 5.90 Dec/2022 NA Dec/2022 7 Dec/2024
EBEDN (segmented to .4kV line) Comments on achieving targets The Project activities mainly focus on 0.4kV line
(Percentage) (Percentage)
Solar Power
Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion
Result | Month/Year Result | Month/Year Result | Month/Year Result | Month/Year
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10 MWp grid connected solar PV 10 Dec/2016 10 Dec/2022 10 Dec/2022 10 Dec/2024

plants is commissioned in WES

(Megawatt)

Capacity Building

Indicator Name Baseline Closing Period (Original) Closing Period (Current) Actual Achieved at Completion

Result Month/Year Result Month/Year Result Month/Year Result Month/Year
0.00 Dec/2016 134 Dec/2022 300.00 Mar/2024 635 Dec/2024

Training man-days (Days) Comments on achieving targets This indicator measures the man-days of training conducted under this Project related to capacity building

component.

0.00 Dec/2016 61 Dec/2022 150.00 Mar/2024 213 Dec/2024

Training man-days of women
(Days)

Comments on achieving targets

This indicator measures the man-days of training provided to women under this Project related to capacity

building component.

B. KEY OUTPUTS

Improved reliability of electricity services in project areas

PDO Indicators

Key Outputs

(linked to the achievement of the PDO Outcome)

1. Average interruption duration per year in the Project area — BSEDN and

EBEDN

1. Length of distribution line rehabilitated and/or constructed — BDESN and

EBEDN

NouswN

(NPTG)

8. Timely resolution of grievance cases

Length of distribution line rehabilitated and/or constructed - EBEDN
Number of single-phase meters installed — BDESN

Number of single-phase meters installed — EBEDN

Distribution losses reduced in the Project area — BDESN and EBEDN
Switchgears installed in the transmission network

. Planning & management software installed @ transmission company
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Improved sustainability of electricity services in project areas

1. Additional electricity supplied in Project area of BDESN and EBEDN
2. People provided with access to electricity under the project by
household connection

3. Generation Capacity of Renewable Energy constructed — Solar

4. Generated solar energy under the Project

5. Estimated GHG emission reduction

PDO Indicators

1. 10MWop grid connected solar PV plant is commissioned in WES

2. Length of distribution line rehabilitated and/or constructed — BDESN and
EBEDN

Length of distribution line rehabilitated and/or constructed - EBEDN
Number of single-phase meters installed — BDESN

Number of single-phase meters installed — EBEDN

Distribution losses reduced in the Project area — BDESN and EBEDN
Switchgears installed in the transmission network

. Planning & management software installed @ transmission company
(NPTG)

9. Timely resolution of grievance cases

Key Outputs
(linked to the achievement of the PDO Outcome)

® N U AW

Capacity Building

] ) 1. Training programs to improve management capabilities conducted for men
Intermediate Results Indicators
and women (days by gender)

Key Outputs 1. Training programs to improve management capabilities conducted for men

(linked to the achievement of the Component) and women (days by gender)

Solar Power

Intermediate Results Indicators 1. 10MWop grid connected solar PV plant is commissioned in WES

Page 25

Official Use Only



@ The World Bank

Second Energy Sector Project (P152343)

Key Outputs
(linked to the achievement of the Component)

Rehabilitation of Distribution Networks

Intermediate Results Indicators

Key Outputs
(linked to the achievement of the Component)

ICR DOCUMENT

1. 10MWop grid connected solar PV plant is commissioned in WES

1. Length of distribution line rehabilitated and/or constructed — BDESN and
EBEDN

Length of distribution line rehabilitated and/or constructed - EBEDN
Number of single-phase meters installed — BDESN

Number of single-phase meters installed — EBEDN

Distribution losses reduced in the Project area — BDESN and EBEDN
Switchgears installed in the transmission network

. Planning & management software installed @ transmission company
(NPTG)

8. Timely resolution of grievance cases

NO VAW

1. Length of distribution line rehabilitated and/or constructed — BDESN and
EBEDN

Length of distribution line rehabilitated and/or constructed - EBEDN
Number of single-phase meters installed — BDESN

Number of single-phase meters installed — EBEDN

Distribution losses reduced in the Project area — BDESN and EBEDN
Switchgears installed in the transmission network

. Planning & management software installed @ transmission company
(NPTG)

8. Timely resolution of grievance cases

NoOuUAWN
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ANNEX 2. BANK LENDING AND IMPLEMENTATION SUPPORT/SUPERVISION

A. TASK TEAM MEMBERS

Name Role
Yangin Song Team Leader
Hiroaki Yamada Team Leader

Tsolmonchimeg Munkhbaatar Financial Management Specialist

Fang Zhang Financial Management Specialist
Jianjun Guo Procurement Specialist

Nurbek Kurmanaliev Procurement Specialist
Otgonjargal Norovjav Procurement Specialist

Orgil Batsukh Environmental Specialist
Nicholas John Valentine Environmental Specialist

Reisha Anne Jones Social Specialist

Yan Zhang Procurement Team

Slavena Lyubomirova Georgieva
Munkhjargal Ayurzana
Angar Enkhtur

Erdene Ayush

Wut Yi Win

Cristina Hernandez
Chau-Ching Shen

Zhuo Yu

Alejandro Alcala Gerez
Ria Nuri Dharmawan
Peter Johansen

Gantuya Paniga

Team Member
Team Member
Team Member
Team Member
Team Member
Team Member
Team Member
Team Member
Team Member
Team Member
Team Member

Team Member
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B. STAFF TIME & COST

Staff Time & Cost
Stage of Project Cycle

No. of Staff Weeks USS (including travel and consultant costs)

Preparation

FY15 2.700 10,432.68
FY1l6 4.675 93,793.70
FY17 52.491 773,452.10
FY18 0.000 7,183.71
FY19 0.000 8,097.85
FY20 0.000 5,161.83
Total 59.87 898,121.87
Supervision/ICR

FY17 0.000 836.14
FY18 30.536 837,751.11
FY19 7.650 431,034.90
FY20 20.290 471,943.53
FY21 20.609 239,687.11
FY22 13.438 187,470.08
FY23 21.805 157,049.67
FY24 20.787 125,514.81
FY25 3.227 38,143.01
Total 138.34 2,489,430.36
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ANNEX 3. PROJECT COST BY COMPONENT

Component Amount at Approval (USSM) Actual at Project Closing (USSM)
Rehabilitation of Distribution
31.3 28.2
Networks
Solar Power 22.1 23.1
Capacity Building 2.0 2
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ANNEX 4. EFFICIENCY ANALYSIS

This Annex is an efficiency analysis of ESP2 in Mongolia and measures the efficiency with which the funds were
used to produce outcomes. It is done by carrying out an integrated financial-economic cost-benefit analysis for each
of the Project components. The components are evaluated from a financial and economic perspective, with and
without the benefit of avoided CO, emissions attributable to the Project. The first section evaluates Component 1, the
rehabilitation and strengthening of the distribution systems in BSEDN and EBEDN. The second section evaluates
Component 2, the solar PV plant in WES.

A. Evaluating the Efficiency of Component 1 Activities Under ESP2

The present section evaluates Component 1, which intended to rehabilitate two distribution networks to
improve the reliability and efficiency of electricity service delivery in Mongolia. In particular, the component made
investments to reduce technical and commercial distribution losses, lower system interruptions, and supply additional
electricity to existing and new customers EBEDN and BDESN.

I. Assumptions

The Project has been assessed utilizing the following key assumptions:

Technical

= The investments (i) target the low-voltage (0.4kV) segments of the EBEDN and BSEDN networks, and (ii)
exclude mining customers since they are not served through the low-voltage system, as per guidance from
the World Bank Team and the PMO.

=  Electricity supplied through the low-voltage segment is expected to grow at 2 percent annually in BSEDN and
4.3 percent annually in EBEDN, based on the average growth rates observed in the respective systems
between 2017 and 2024.

= The rehabilitation of ageing distribution infrastructure reduced technical losses from 21.7 percent to 17.6
percent in BSEDN and 4.6 percent to 4.2 percent in EBEDN between commissioning (2021) and Project close
(2024) and is assumed to remain at these levels in the absence of further investments. The additional
electricity that can be supplied due to the respective reduction in technical losses reflects one of the benefits
attributable to Project investments in system strengthening.?”

= The installation of new meters helped reduce commercial losses from 2.9 percent to 1.4 percent in BSEDN
and 5.1 percent to 3.3 percent in EBEDN by the end of 2024,% with these levels expected to hold pending
additional investments. The resulting increase in revenues reflects an additional Project benefit from
improved operational efficiency.

= |n addition to improving the existing distribution systems, the Project also financed the construction of new
substations not anticipated at appraisal. These investments were later added to supply new connections due
to rising demand from migration into the two service areas. By the end of 2024, all new substations were fully
energized and expected to facilitate the supply of an additional 46.8 GWh in BSEDN and 53.8 GWh in EBEDN
in 2025. Thereafter, the supply is projected to grow at 2 percent in BSEDN and 4.3 percent in EBEDN, as noted
previously for each network.

27 The additional electricity reduces the need for increased generation, which is assumed to be a weighted share of Russian imports
and domestic production. Source: ESMAP 2023 Analysis shared by PMO.

28 Commerecial loss reduction attributable to the project is assumed to be proportional to the power supplied by the low-voltage
segment as a share of the total distribution network.
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. Investments in network rehabilitation and new distribution capacity also reduced service interruptions. The
system average interruption duration index (SAIDI) for BSEDN fell from 646 to 572 minutes and for EBEDN
from 958 to 749 minutes from the time of commissioning in 2021 to the end of 2024. The analysis assumes
that these gains will be maintained and the outage duration attributable to the Project will remain at the
same level going forward.

Financial

=  The electricity recovered through technical loss reduction is valued at the price of bulk electricity purchased
by each network as it reflects the cost savings of not having to purchase additional power from generators.
In the analysis, these bulk purchases are valued at the 2015 prices noted in the PAD, of MNT 127/kWh (5.2
USc) for BSEDN and MINT 129/kWh (5.3 USc) for EBEDN, adjusted for Mongolian inflation.

=  Commercial loss reduction increases the revenue generated from electricity sales, which is a benefit of the
Project. This additional revenue-generating electricity is valued at the average retail sale price of electricity.
In the analysis, the retail sale price is assumed to be MNT 140/kWh (5.7 USc) in BSEDN and MNT 152/kWh
(5.7 USc) in EBEDN in 2015 MNT, adjusted for domestic inflation.

=  The net benefit from the additional electricity supply facilitated through existing and new substations is
valued at the average retail sale price less the bulk purchase price paid for procuring the electricity in each
network.

Economic

=  The economic value of electricity recovered through technical loss reductions is the same as its financial
value noted above (i.e., assumes an economic conversion factor of 1).

=  The economic benefit from commercial loss reduction reflects a transfer of consumer surplus from non-
paying users to consumers with higher willingness-to-pay. Since this reallocation does not generate new
consumption but improves efficiency of allocation, the benefit is valued as the average between the users’
maximum willingness to pay and the pre-project marginal cost of zero (non-paid electricity consumed).

=  The economic value of additional electricity supply facilitated through existing and new substations is the
same as its financial value noted above (i.e., assumes an economic conversion factor of 1).

= Willingness to pay for avoided power outages is proxied by the cost of a 100-kW diesel self-generation unit,
reflecting the alternative means of electricity supply typically used during interruptions, which is consistent
with the approach in the PAD. It is estimated at 626 MNT/kWh in 2016, based on the unit’s capital and fuel
costs, and is assumed to remain constant in real terms.

=  Electricity recovered from reduced technical losses is assumed to displace an equivalent amount of
generation, thereby avoiding CO, from additional fossil-based generation. The grid emission factor for this
avoided CO; is estimated at 0.78 kg CO,/kWh, based on (i) 82 percent of electricity supplied from domestic
generation at a grid emission factor of 0.85 kg CO,/kWh? and (ii) 18 percent from Russian imports® at a
grid emission factor of 0.472 kg CO,/kWh3,

=  This analysis maintains the assumptions for carbon pricing in the PAD as a base case—the value of avoided
CO, emissions is assumed to follow a curve from USS 32/ton in 2017 to USS 69.5/ton in 2043.

‘

2 The average of estimates reported by “Mongolia: Energy Profile,” International Renewable Energy Agency (2024) and “Mongolia
Transport and Climate Profile,” Asian Development Bank (2024), which are 0.847 kg CO,/kWh and 0.853 kg CO,/kWh respectively.

30 EBEDN and BSEDN fall under the Central Region Energy System (CES) in Mongolia, where Russian imports constituted 18% of total
power supplied in 2021. Source: “Mongolia: Electricity and District Heating Sector Analysis and Pathways Towards Financial
Sustainability,” ESMAP, 2023.

31 “Carbon Footprint of Electricity Produced in the Russian Federation,” Perm National Research Polytechnic University. Estimates that
the Russian grid emission factor ranges from 310 to 634 g CO2-eq./kWh. The present analysis applies the median of these estimates.
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=  To account for the possibility of a higher social cost for carbon, the value of avoided CO; emissions has also
been estimated at USS 83/ton, approximately the average value at which carbon permits in the EU’s Emission
Trading System (ETS) were trading between 2022 and 2024.%?

=  Among macroeconomic indicators, the projected annual inflation in Mongolia is assumed to be 7 percent
and 2.5 percent in the US, based on historical trends.

=  The actual 2024 exchange rate utilized in this analysis is 3,333 MNT/USD. This exchange rate is forecasted to
convert the costs to a common numeraire, based on the relative inflation rates in Mongolia and the US, to
maintain purchasing power parity (PPP).

Il. Methodology

This analysis presents the results of an integrated financial-economic cost-benefit analysis (CBA) that takes into
consideration the incremental costs and benefits that are attributable to the interventions made into the two wider
distribution networks under Component 1 of ESP2.23 The financial analysis evaluates the Project from the perspectives
of the respective Project beneficiaries, i.e. the EBEDN and BSEDN utilities. The economic analysis evaluates the Project
from the perspective of the Mongolian economy, as well as assesses the added global benefit of avoided CO; emissions
that are attributable to the Project.

The financial analysis is conducted as follows:

=  The Project’s financial viability is assessed using a discounted cash flow (DCF) methodology. The Project’s
investment costs (capital expenditures), including associated infrastructure and related expenses, are based
on information provided by the PMO and discussed with the World Bank Project tea m.

=  The key incremental financial benefits, based on the assumptions previously noted, are evaluated as follows:
(i) savings from foregone electricity purchases due to additional electricity recovered from reduced technical
losses, (ii) increased revenues from commercial loss reduction, and (iii) increased net revenues from
additional power supply facilitated by new and upgraded substations.

=  The Project is financed through 100 percent debt from a loan on-lent from IBRD at 2.5 percent interest and
a grace period matching the period of construction. Therefore, the WACC used to discount the Project’s net
cash flows (NCF) is 2.5 percent, which is consistent with the discounting methodology applied in the PAD.

=  The discounted NCFs are used to estimate the FNPV of the Project from the perspectives of the respective
utilities in BSEDN and EBEDN in 2016 terms.3*

The economic analysis of the Project is conducted as follows:
=  The value of the economic benefits from reduced technical losses and additional electricity supplied through
new and existing substations are assumed to be the same as the value of their respective financial benefits.
=  The economic value of reducing commercial losses is a transfer of consumer surplus, as previously noted in
the economic assumptions.
=  The economic benefit of reduced outages, which does not have a corresponding financial benefit, is valued
at the cost of alternative supply borne by consumers to circumvent this hardship.

32 “Emissions under EU ETS fall 11% in 2023 on weak macroeconomics: S&P Global,” S&P Global (2022 and 2023 average values for
carbon permits in ETS); “EU Emissions Trading System (EU ETS),” International Carbon Action Partnership (2024 average value for
carbon permits in ETS).

33 A new integrated financial-economic model was developed for the post-completion evaluation since the one prepared at appraisal
was not available in project files.

342016 is the base year used in the PAD for Component 1.
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=  Avoided GHG emissions are an added global economic benefit arising from the reduced need for additional
generation due to the electricity recovered from technical loss reduction. It is estimated using the weighted
grid emission factors between Mongolian generation (primarily, coal) and Russian imports.

=  The EOCK is assumed to be 6 percent in the PAD. However, given that the Mongolian growth rate was 7.4
percent in 2023, the opportunity costs for diverting capital from other projects could potentially earn a
higher economic return.® Therefore, the Project was also evaluated at a 10 percent discount rate. These
rates are used to discount the economic resource flow statements in order to estimate the economic net
present value (ENPV) of the Project for Mongolia, with and without the added global benefit of avoided CO;
emissions (i.e., global justification for the Project).

Ill. Investment Costs Tables

Table A4.1: Investment Costs in BSEDN, Nominal US$ Million

2018 2019 2020 2021 2022 2023 2024 2025

Rehabilitation of overhead lines, cable lines,
com.set 6-10/0.4kV new substations, and -- 0.78 040 140 173 165 1.64 --
replacement of distribution transformers
Installation of 3 phase, 380V, 5A meters for
commercial customers and 100V meters in 10-35kV -- -- -- 0.2 0.79 -- -- --
Substations
Installation of single-phase smart meters for
. - - 0.56 0.56 0.56 - - -
customers in ger area and house holds
Transferring of 35/6kV Substation "Uvur Shand" in
Dornogobi aimag to 35/10kV voltage level and 017 | 033
increase its transformer capability, rehabilitation of 2 ' '
com.set 6kV Switching Station in Baganuur district
New Advanced Metering Infrastructure (AMI) and
. . . - - 0.07 0.07 - - - -
connection to existing automated billing system
Technical Drawings for rehabilitation in Dundgobi
Aimag, Switchgears in Khentii aimag and Baganuur -- -- 0.01 -- -- -- -- --
and Circuit Breakers
Technical audit for power transmission network and
. . - - 0.02 0.05 - - - -
relay protection and automatic system
Finance, billing system, computer equipment, author
&Y P auip 0.01 0.14 - - 0.08 - - -
control, etc.

PMO Incremental Operational Costs (I0C) and Assets 009 0.09 005 006 0.07 012 0.12 --
Training and workshop - -- - - - - - -

TOTAL 0.1 1.2 1.4 23 3.2 1.8 1.8

35 “GDP growth (annual %) — Mongolia,” World Bank Group.
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Table A4.2: Investment Costs in EBEDN, Nominal US$ Million

Rehabi

2018 2019 2020 2021 2022 2023 2024 2025

litation of overhead lines in Erdenet city, Kharkhorin

soum, and 3 other aimag centers, and construction of 5 - 1.87 0.82 2.85 1.25 1.50 1.87 0.79

com.se

Installa

t 6-10/0.4kV substations

tion of 3 phase, 380V, 5A meters for commercial

customers and 100V meters in 10-35kV substations; 2,764 - - - - 0.26 0.03 -- -

meters
Installa
ger are
Rehabi

com.se

tion of single-phase smart meters for customers in
-- - -- - 0.99 0.13 - --
a and households

litation of 35/6-10kV substations in Erdenet city (2
t)

New Advanced Metering Infrastructure (AMI) and

connection to existing automated billing system

Installa
10pcs),

tion of 35kV SF6 Circuilt Breakers (Khangai branch-
remote control of television substation

Technical audit for power transmission network and relay

- - 002 005 - - - -

protection and automatic system

Finance, billing system, computer equipment, author

control

0.01 0.11 0.24 0.04 0.37 - 0.03 --
, etc.

PMO Incremental Operational Costs (I0C) and Assets 0.13 0.2 0.07 0.09 0.10 0.09 0.08 -

Trainin

g and workshop -- 0.09 -- - -- 0.06 0.05 --

TOTAL 0.1 23 1.8 3.4 4.2 1.8 2.0 0.8

IV. Results of the Integrated Analysis

The key fi

nancial results can be summarized as follows:

As per Attachment 1, in BSEDN, the Project has a negative net present value (NPV) of — USS 2.3 million in
2016 USS at a WACC of 2.5 percent. This result is much lower than the NPV estimated in the World Bank, at
appraisal, the Project was expected to generate a positive NPV of USS 65.8 million predominantly because
the Project was scoped at the full distribution network, whereas, the client and the Project team has
subsequently clarified that the investments attributable to the Project only cover a much smaller segment
of the system (i.e. the 0.4 kV segment).

In EBEDN, the NPV is a positive USS$ 43.8 million in 2016 USS at a WACC of 2.5 percent. This result is higher
than the NPV of US$38.0 million reported in the PAD because the 0.4kV segment makes up nearly all of the
EBEDN network.

The primary drivers of benefits in BSEDN are the additional electricity supply facilitated by existing and new
substations (43 percent of financial inflows) and electricity recovered from avoided technical losses (41
percent).
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=  The primary driver of benefits in EBEDN is the additional electricity supply facilitated by existing and new
substations, which make up 78 percent of financial inflows. Another important revenue source is the
avoided commercial losses, constituting 18 percent of financial inflows.

=  The investment costs in BSEDN are nearly the same as that anticipated at appraisal, while total investments
were 7 percent (USS 1.1 million) higher in EBEDN.

The key economic results from the local (Mongolia) perspective can be summarized as follows:

. In BSEDN, the Project has a negative ENPV of — USS 3.3 million in 2016 USS at a EOCK of 6 percent, for similar
reasons as in the financial analysis. It also reflects the impact of the lower valuation of commercial losses
and the use of an economic discount rate that is higher. The economic gains from reduced interruptions are
insufficient to offset these factors. The PAD does not provide an equivalent net economic impact of the
Project for Mongolia.

= |n EBEDN, the Project has a positive ENPV of USS 17.2 million in 2016 USS$ at a EOCK of 6 percent. The
primary drivers for the difference between the FNPV and the ENPV are the reduced economic valuation of
commercial loss reduction, which accounted for nearly 20 percent of financial inflows, and the use of a
higher discount rate. These factors outweigh the economic gains from reduced service interruptions. The
PAD does not provide a comparable estimate of the Project's net economic impact for Mongolia.

=  Asindicated in the methodology section, if a higher EOCK of 10 percent was applied to reflect a more likely
economic opportunity cost of capital in Mongolia, the ENPV would be further reduced to negative USS 3.7
million in BSEDN and positive USS 5.7 million in EBEDN in 2016 USS.

The key economic results from the global perspective can be summarized as follows:

=  When the analysis considers the global benefits of avoided CO, emissions, the Project ENPV in BSEDN
improves to negative USS 2.2 million in 2016 USS at a 6 percent EOCK using the carbon pricing methodology
in the PAD. This is substantially lower than the USS 8.1 million global ENPV that was anticipated at appraisal,
though the PAD does not provide sufficient information to identify the cause of this difference.

=  However, when a carbon price estimate of USS 83/ton is applied as noted in the assumptions, the ENPV
further improves to negative USS 1.6 million in 2016 USS at a 6 percent EOCK. This higher valuation is more
realistic given the fact that carbon prices within the EU’s ETS surged by a factor of 10 between 2018 and
2022 and have stayed consistently around USS 83/ton between 2022 and 2025.3¢ Some reputable firms are
even predicting that the launch of the EU’s new carbon market, ETS I, could cause carbon prices to rise to
USS$ 156/ton by 2030.%

=  When considering the global benefits of avoided CO, emissions in EBEDN, the Project ENPV improves to US$
18.1 million in 2016 USS, at a 6 percent EOCK and using the carbon pricing methodology in the PAD. This is
substantially higher than the USS 5.2 million global ENPV that was anticipated at appraisal, likely for the
same reasons noted above in the financial analysis, although the PAD does not provide sufficient
information to identify the cause of this difference.

=  The ENPV from a global perspective in EBEDN further increases to USS 18.6 million when a carbon price of
USS 83/ton is applied, which as previously noted, is a more realistic estimate.

B. Evaluating the Efficiency of Component 2 Activities Under ESP2

This section of the Annex evaluates Component 2, which intended to develop solar PV as a way of displacing
power imports—primarily from Russia—to enhance energy security in the country. The development of the solar

36 “EU Carbon Permits,” Trading Economics, 2018-2024.
37 “Europe’s New Emissions Trading System Expected to Have World’s Highest Carbon Price in 2030 at €149, BloombergNEF Forecast
Reveals,” Bloomberg NEF.
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photovoltaic (PV) plant has the added global benefit of displacing fossil-based imports, thereby reducing GHG
emissions.

I.  Assumptions

The Project has been assessed utilizing the following key assumptions:

Technical

=  The Project is a 10MW solar PV plant located in WES. The installed plant capacity is aligned with the original
scope defined in the PAD.

=  The plant factor is estimated to be 0.24 based on actual operations of the power plant to date—higher than
the original estimate in the PAD, which was 0.16.

=  The annual operating costs to date have been around 0.7 percent of total capital expenditures, which is
assumed to be the ongoing value adjusted for inflation. This is less than the 2 percent assumed in the PAD.

= Internal electricity consumption for the solar PV plant is assumed to be 1.2 percent of gross generation
based on actual internal consumption figures since plant commissioning in 2022.

Financial

=  Since the solar PV plant displaces imports from Russia, the Project revenues are valued at the import tariff,
which was 4.80 RUB/kWh or 172.98 MNT/kWh in 2024. Between 2020 and 2024, the real import tariff in
rubles was approximately 3 RUB/kWh adjusted for inflation. The real import tariff in rubles is assumed to
be constant on an annual basis and adjusted for inflation, assumed to be 6 percent in Russia. This is different
from the PAD, which assumed a real 3 percent increase annually. The basis for the assumption in the PAD is
unclear, and the real tariff in rubles actually declined between 2017 and 2024.

= By moving the electricity supply node closer to the load center, the solar PV plant is assumed to contribute
to a transmission loss reduction of 1 percent of the plant’s net electricity generation. Without the solar PV
plant, the electricity would be transported across longer distances, leading to greater transmission losses.
The PAD assumes the same 1 percent figure, but it incorrectly applies it to total imports, when only the
production from the solar PV plant is attributable to the project.®

Economic

=  Asignificant portion of the Russian electricity imported into WES is generated by fossil fuels. The Russian
grid emission factor is assumed to be 0.472 kg CO,/kWh—the median of estimates per research from the
Perm National Research Polytechnic University in Russia.®® By utilizing a cleaner electricity source to displace
Russian imports, the solar PV plant avoids CO, emissions. This analysis maintains the assumptions for carbon
pricing in the base case—the value of avoided CO, emissions is assumed to follow a curve from US$ 32/ton
in 2017 to USS 69.5/ton in 2043, as per World Bank assumptions in the PAD. On the other hand, the Russian
grid emission factor in the PAD is estimated to be 0.443 kg CO,/kWh.

38 This assumption in the PAD is based on the report “Preparation of Investment Plan for Scaling Up Renewable Energy in Mongolia,”
ADB TA no. 8757, a joint study by the ADB, World Bank/IFC, and the European Bank. The PAD applies the 1% reduction in
transmission losses to total power imports from Russia into WES.

39 “Carbon Footprint of Electricity Produced in the Russian Federation,” Perm National Research Polytechnic University. Estimates that
the Russian grid emission factor ranges from 310 to 634 g CO2-eq./kWh.
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=  To account for the possibility of a higher social cost for carbon, the value of avoided CO, emissions has also
been estimated at US$ 83/ton, approximately the average value at which carbon permits in the EU’s
Emission Trading System (ETS) were trading between 2022 and 2024.%°

= Internal electricity consumption in Russia—used in the calculations for GHG emission reductions
attributable to the Project—is assumed to be 1.2 percent, equal to the average internal consumption for
the solar PV plant.

=  The percentage of transmission losses within the Russian grid—also used in the calculations for GHG
emission reductions—is assumed to be 10 percent of generation, as per World Bank estimations.*For
macroeconomic indicators, the projected annual inflation in Mongolia is assumed to be 7 percent, 6 percent
for Russia, and 2.5 percent in the US, based on historical trends.

=  The actual 2024 exchange rates utilized in this analysis are 92.51 RUB/USD, 3333.33 MNT/USD, and 0.03
RUB/MNT. These exchange rates are forecasted to convert the costs to a common numeraire based on the
relative inflation rates to maintain purchasing power parity.

Il. Methodology

This analysis presents the results of an integrated financial-economic cost-benefit analysis (CBA) that assesses
the post-completion performance of the 10MW solar PV plant funded under ESP2 and compares it to the original
assessment at appraisal as documented in the PAD.*? The financial analysis evaluates the Project from the
perspective of the WES utility. The economic analysis evaluates the Project from the perspective of Mongolia’s
economy, as well as assesses the added global benefit of avoided CO, emissions attributable to the Project.

The financial analysis is conducted as follows:

=  The Project’s financial viability is assessed using a discounted cash flow (DCF) methodology. The Project’s
investment costs (capital expenditures) and operational costs, including associated infrastructure and
related expenses, are based on estimates provided by the Project Sponsor (the WES utility) and discussed
with the World Bank Project team.

=  Asanimport substitution Project, the Project revenues are valued at the import (CIF) tariff for power from
Russia, which is the primary cross-border supplier to WES.

=  As noted above in the assumptions, an additional financial benefit to the Project is the reduction in
transmission losses within WES as a result of moving the electricity supply source closer to the load center.

=  The Project is financed with 100 percent debt from two financial institutions. The Project received a
dedicated (tied) grant from SREP solely for covering 50 percent of the capital expenditures. The remaining
50 percent of the Project was financed by a loan on-lent from IBRD at 2.5 percent interest and a grace period
matching the period of construction. The Project’s net cash flows (NCF) are discounted by the WACC for the
Project, which is 1.25 percent based on the financing terms mentioned above. This is different from the
PAD, where the WACC is estimated at 2.5 percent because they incorporated the SREP grant as a part of the

40 “Emissions under EU ETS fall 11% in 2023 on weak macroeconomics: S&P Global,” S&P Global (2022 and 2023 average values for
carbon permits in ETS); “EU Emissions Trading System (EU ETS),” International Carbon Action Partnership (2024 average value for
carbon permits in ETS).

41 “Electric power transmission and distribution losses (% of output),” World Bank Group.

42 A new integrated financial-economic model was developed for the post-completion evaluation since the one prepared at appraisal
was not available in project files.
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cash flows. There is no material difference as a result. The 1.25 percent WACC is used to discount the
financial cash flow statements in order to estimate the (FNPV) of the Project in 2017 USS terms.*?

The economic analysis of the Project is conducted as follows:

=  The primary economic benefit to Mongolia is the avoided cost from replacing costlier power imports from
Russia with solar electricity supplied to WES. Similar to the financial analysis, the economy also benefits
from the displacement of Russian imports, as well as the associated net transmission benefits.

=  There is an additional global benefit due to the net avoided emissions from Russian power imports,
contributing to GHG mitigation, as specified in the assumptions. There is an additional GHG benefit from
the reduction in net transmission losses, which avoids the need for Mongolia to generate more electricity.

=  The EOCK is assumed to be 6 percent in the PAD. However, given that the Mongolian growth rate was 7.4
percent in 2023, the opportunity costs for diverting capital from other projects could potentially earn a
higher economic return.* Therefore, the Project was also evaluated at a 10 percent discount rate. These
rates are used to discount the economic resource flow statements in order to estimate the ENPV of the
Project for Mongolia, with and without the added global benefit of avoided CO, emissions (i.e., global
justification for the Project).

=  The taxes paid by the WES utility are not included in the economic analysis given that they are a transfer
within Mongolia’s economy and not an economic resource cost.*

43 Unlike Component 1, the PAD uses 2017 as the base year for Component 2, which has been maintained for consistency.

44 “GDP growth (annual %) — Mongolia,” World Bank Group.

4> An additional difference between the economic and financial analyses is that the economic analysis accounts for the fact that
capital expenditures were delayed by several years. As such, the economic analysis places the capital expenditures in the years in
which construction occurred and resources were spent, rather than when the payments were issued.
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lll. Investment Costs Table

Table A4.3: Investment Costs, Solar PV Plant, Nominal USS Million

PV Module Construction

Inverter Station Construction

Cable Line Construction

Substation Construction

OHTL Construction

110/35/6 kV “Myangad” Substation Upgrades
Waste Removal Near Myangad Soum

Heavy Equipment (Crane) (Tractor)

Taxes

TOTAL

2018

2019

2020

2022

4.72

2023

9.36

2024

ICR DOCUMENT

2025
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IV. Results of the Integrated Analysis

The key financial results can be summarized as follows:

=  Agsillustrated in Attachment 2, the Project has a positive FNPV of 2.21 million in 2017 USS$ at a WACC of 1.25
percent, adding positive financial value for the WES utility. However, this result is lower than the financial
NPV estimated in the World Bank PAD, which was 11.68 million in 2017 USS.

=  The main driver of the lower NPV is reduced benefits from substituting electricity imports from Russia with
supply from the solar PV power plant. Although the Project generated approximately 50 percent more
electricity than initially anticipated, the actual import tariff has been much lower than projected in the PAD.
While the import tariffs have continued to be consistent with the import tariff at appraisal in real terms, the
projected real annual increase of 3 percent over time has not materialized. In fact, in some years, the import
tariff has even decreased in real terms. Therefore, the present value of the import substitution benefits was
lower than in the PAD.

. Another important driver of the lower NPV is the reduced financial impact arising from the transmission
losses within WES as compared to the PAD. As discussed previously in the assumptions section, this
difference is due to applying the 1 percent loss reduction estimate to only the net electricity generated by
the solar PV plant, rather than the total imports into WES. This difference significantly lowers the financial
benefits from reduced transmission losses.

=  While the actual investment costs were lower at USS 17.03 million versus USS 24.90 million i estimated in
the PAD, this reduction does not offset the financial impact of the lower-than-projected import tariff and
the corrected application of the loss reduction benefits.*®

The key economic results from the local (Mongolia) perspective can be summarized as follows:

= In analyzing the net economic benefits to Mongolia, the Project has a negative NPV (ENPV) of 4.29 million
in 2017 USS at the 6 percent discount rate applied in the PAD.

=  As indicated in the methodology section, if a higher discount rate of 10 percent was applied to reflect a
more likely economic opportunity cost of capital in Mongolia, the ENPV would be further reduced to
negative 5.73 million in 2017 USS.

=  Therefore, the Project is not economically justified solely from the perspective of Mongolia, based on the
guantified analysis. These results are broadly aligned with the ex-ante ENPV in the PAD, which was negative
2.52 million in 2017 USS.

=  Asdiscussed in the financial results, the lower import tariffs and corrected application of the loss reduction
benefits drive the difference between the ex-post ENPV values in this analysis versus ex-ante results in the
PAD.

. Despite the negative ENPV results from the quantified analysis, there are additional economic benefits to
consider that may justify the Project from the perspective of Mongolia’s economy. Qualitatively, the Project
enhances energy security in the country, which is not easily quantifiable and thus is not reflected in the
estimated ENPV. The Project bolsters Mongolia’s domestic energy security through the utilization of
indigenous renewable resources. As an illustration, in 2024 if the solar PV plant was not commissioned, the
share of domestic generation would fall from approximately 22 percent to 15 percent. The 7 percentage
point difference would have been replaced with additional imports, reflecting the enhanced energy security
of the solar PV plant. Additionally, the Project was designed to serve as a demonstration to support further
replication of solar PV, according to the PAD. In fact, subsequent solar PV projects are being deployed (an

46 Although the total capital expenditure for Component 2 of the Project was USS$ 22.58 million, only USS 17.03 million was required
for the proper functioning of the solar PV plant and its directly associated infrastructure and is thus attributed to its cost-benefit
analysis.

Page 41

Official Use Only



@ The World Bank
Second Energy Sector Project (P152343) ICR DOCUMENT

additional 15.5 MW commissioned, 10MW under construction), which used a similar climate funding
mechanism by the ADB to buy down incremental costs. 4’

The key economic results from the global perspective can be summarized as follows:

=  When the analysis considers the global benefits of avoided CO2 emissions, the Project has an ENPV of
negative 0.84 million in 2017 USS at a 6 percent discount rate using the carbon pricing methodology in the
PAD. Despite the lower capital costs and a higher estimated grid emission factor in Russia, the ENPV is USS
2.54 million lower than the ENPV from the PAD at the same discount rate and using the same carbon pricing
methodology.

. However, when a carbon price estimate of USS 83/ton is applied (as noted in the assumptions), the ENPV at
a 6 percent discount rate increases to positive 1.62 million in 2017 USS. This higher valuation is more realistic
given the fact that carbon prices within the EU’s ETS surged by a factor of 10 between 2018 and 2022 and
have stayed consistently around USS 83/ton between 2022 and 2025.% Some reputable firms are even
predicting that the launch of the EU’s new carbon market, ETS Il, could cause carbon prices to rise to USS
156/ton by 2030.%°

=  Given the positive ENPV noted above, it implies that mobilizing the SREP grant is justified, as it encouraged
Mongolia to undertake a globally beneficial Project that would not have been otherwise financially viable.

=  However, if a higher EOCK of 10 percent is applied (as noted in the methodology section), the ENPV using a
carbon price of USS 83/ton is reduced to negative 1.99 million in 2017 USS.

47 “Environmental Monitoring Report: Upscaling Renewable Energy Sector Project,” Asian Development Bank.

48 “£U Carbon Permits,” Trading Economics, 2018-2024.

43 “Europe’s New Emissions Trading System Expected to Have World’s Highest Carbon Price in 2030 at €149, BloombergNEF Forecast
Reveals,” Bloomberg NEF.
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Attachment 1. Financial Cash Flows and Economic Resource Flows, Component 1

Table A4.4: Financial Cash Flows for Project in BSEDN, Real US$ Million

Year

Inflows

Net Revenue from Additional

Power Supply
Avoided Technical Losses

Avoided Commercial Losses
Total Inflows

Outflows
Distribution Lines
Commercial Meters
Residential Meters
Substations
Advanced Metering
Infrastructure
Switchgears

Audit, relay protection and
automation system
Finance and billing

PMO IOC - EBEDN

PMO I0C - NPTG

PMO Assets

Training and Workshops
Total Outflows

Net Cash Flow (NCF)

NPV @ 2.5% WACC

PV

2.81

2.63
1.03
6.46

5.46
0.72
1.30
0.43
0.11

0.01
0.05

0.19

0.34
0.08
0.03
0.00
8.72

-2.26

2018

0.01
0.06

0.03

0.10

-0.10

2019

0.73

0.16

0.13

0.07
0.02

1.11

-1.11

2020

0.37

0.52

0.31

0.06

0.01
0.02

0.05

1.34

-1.34

2021

1.24
0.18

0.50

0.06

0.04

0.05

2.07

-2.07

2022

0.00

0.00
0.02
0.03

1.42

0.65
0.46

0.07
0.06

2.65

-2.62

2023

0.00

0.09
(0.00)
0.09

1.30

0.06
0.04

1.39

-1.30

2024

0.01

0.11
0.04
0.16

1.26

0.05
0.04

1.35

-1.19

2025

0.12

0.15
0.06
0.33

0.33

2026

0.13

0.15
0.06
0.34

0.34

2027

0.14

0.15
0.06
0.35

0.35

ICR DOCUMENT

2032

0.18

0.17
0.07
0.41

0.41

2037

0.22

0.19
0.07
0.48

0.48

2042

0.27

0.21
0.08
0.56

0.56

2046

0.32

0.22
0.09
0.63

0.63
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Table A4.5: Economic Resource Flows, Local Perspective, in BSEDN, Real US$ Million

Year

Inflows

Net Revenue from
Additional Power Supply
Avoided Technical Losses

Avoided Commercial Losses
Avoided Outages

Total Inflows

Outflows
Distribution Lines
Commercial Meters
Residential Meters
Substations
Advanced Metering
Infrastructure
Switchgears

Audit, relay protection and
automation system
Finance and billing

PMO 10C - EBEDN
PMO I0C - NPTG
PMO Assets

Training and Workshops
Total Outflows

Net Cash Flow (NCF)

ENPV @ 6% EOCK
ENPV @ 10% EOCK

PV
(6%)

145

1.45
0.28
0.02

3.21

4.04
0.53
1.00
0.34

0.09

0.01
0.04

0.15
0.26
0.06
0.02
0.00
6.53

-3.33

PV
2018 2019 2020 2021 2022
(10%)
0.74 - - - - -
0.79 - - - - -
0.15 - - - - 0.01
0.01 - - - - (0.000)
1.70 - - - - 0.01
3.26 - 066 033 112 1.28
0.43 - - - 016 058
0.83 - - 047 045 0.41
0.30 - 014 028 - -
0.07 - - 0.06 0.6 -
0.01 - - 0.01 - -
0.03 - - 0.02 004 -
013 001 012 - - 0.06
022 005 006 004  0.05 0.05
0.05 - 0.02 - - -
002 0.3 - - - -
0.00 - - - - -

5.35 0.09 1.00 1.20 1.86 2.38

-3.65

2023

0.09

0.000

0.09

2024

0.01

0.11
0.02

0.002

0.14

2025

0.12

0.15
0.03

0.002

0.30

0.30

2026

0.13

0.15
0.03

0.003

0.31

0.31

ICR DOCUMENT

2027

0.14

0.15
0.03
0.003

0.32

0.32

2032

0.18

0.17
0.03
0.003

0.38

0.38

2037

0.22

0.19
0.04
0.003

0.45

0.45

2042 2046
0.27 0.32
0.21 0.22
0.04 0.04
0.003 0.003
0.52 0.59
0.52 0.59
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Table A4.6: Local Net Economic Resource Flow in BSEDN, Real USS Million

Year

Local Net Cash Flow (NCF)

2018 2019 2020

-0.09 -1.00 -1.20

2021

-1.86

2022

-2.37

2023

-1.16

2024

-1.07 0.30

2025

2026

0.31

2027

0.32

ICR DOCUMENT

2032

0.38

Table A4.7: Economic Resource Flows in BSEDN - Global Perspective, Carbon Pricing Methodology in PAD, Real US$ Million

PV
Year
(6%)
Avoided GHG Emissions L
(from tech. loss reduction) ‘
Net Cash Flow
ENPV @ 6% EOCK -2.22

ENPV @ 10% EOCK

PV
2018 2019 2020

(10%)

058 - - -
-0.09 -1.00 -1.20

-3.07

2021

-1.86

2022

0.00

-2.37

2023

0.05

-1.11

2024

0.06

-1.01

2025

0.09

0.39

2026

0.09

0.40

2027

0.10

0.42

2032

0.12

0.51

Table A4.8: Economic Resource Flows in BSEDN - Global Perspective, Higher Social Cost for Carbon, Real US$ Million

PV

Year

(6%)
Avoided GHG Emissions
(from tech. loss 1.73
reduction)
Net Cash Flow
ENPV @6% EOCK -1.59

ENPV @10% EOCK

(12\;) 2018 2019 2020
095 - - -

-0.09 -1.00 -1.20
-2.70

2021

-1.86

2022

0.00

-2.37

2023

0.12

-1.05

2024

0.13

-0.94

2025

0.18

0.48

2026

0.18

0.49

2027

0.18

0.51

2032

0.20

0.59

2037

0.45

2037

0.16

0.61

2037

0.22

0.67

2042 2046
0.52 0.59
2042 2046
0.20 0.24
0.72 0.83
2042 2046
0.25 0.27
0.77 0.85
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Table A4.9: Financial Cash Flows for Project in EBEDN, Real US$ Million

Year PV 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 .. 2032 2037 2042 2046
Inflows
Net Revenue from Additional 43.61

- - - - 024 029 091 106 1.22 139 2.33 3.49 4.93 6.31
Power Supply
Avoided Technical Losses 2.23 - - - - 020 0.05 0.09 0.09 0.10 o0.10 0.12 0.15 0.19 0.22
Avoided Commercial Losses 10.15 - -- -- - 037 024 042 044 046 0.48 0.59 0.72 0.89 1.05
Total Inflows 56.00 .. - - -~ 081 058 142 159 177 19 .. 3.04 . 437 . 601 .  7.59
Outflows -
Distribution Lines 8.08 - 1.76 0.76 252 1.03 118 1.43 0.59 - - -- -- -- --
Commercial Meters 0.20 - - - - 0.21  0.02 - - - - -- -- -- --
Residential Meters 0.79 - - - - 0.81 0.10 - - - - - - - -
Substations 0.86 - 0.20 0.58 0.18 -- - - - - - - - - -
Advanced Metering Infrastructure 0.71 -- -- -- -- 0.82 - - - - - - - - -
Circuit Breakers 0.29 - -- -- 0.13 0.20 - - - - - - - - -

Audit, relay protection and

automation system 0.05 - - 0.02 0.04 - - - - - - -- -- -- --
Finance and billing 0.62 001 010 022 0.04 030 - 0.02 - - - -- -- -- --
PMO 10C - EBEDN 038 007 002 0.06 0.07 0.07 007 0.06 - - - -- -- -- --
PMO 10C - NPTG 0.01 -- -- 0.00 0.00 0.00 - - -- -- -- -- -- -- --
PMO Assets 0.04 0.04 - - - - -- -- - - - - - - -
Training and Workshops 0.15 -- 0.08 - - - 0.05 0.04 - - - - - - -
Total Outflows 12.16 0.11 216 164 299 345 143 155 0.59 - - -- -- -- --
Net Cash Flow (NCF) -0.11 -2.16 -1.64 -2.99 -2.64 -0.84 -0.14 1.00 1.77 1.96 3.04 4.37 6.01 7.59
NPV @ 2.5% WACC 43.84
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Table A4.10: Economic Resource Flows, Local Perspective, in EBEDN, Real US$ Million

Year PV PV 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2032 2037 2042 2046

(6%) (10%)
Inflows
Net Revenue from
Additional Power Supply o e - - - - 0.24 0.29 0.91 1.06 1.22 1.39 2.33 3.49 4.93 6.31
Avoided Technical Losses 1.24 0.70 - -- -- - 0.20 0.05 0.09 0.09 0.10 0.10 0.12 0.15 0.19 0.22
Avoided Commercial Losses 2.75 1.50 -- - - - 0.19 0.12 0.21 0.22 0.23 0.24 0.29 0.36 0.45 0.53
Avoided Outages 0.46 0.24 - - - -- (0.00) 0.02 0.04 0.04 0.04 0.04 0.05 0.06 0.08 0.09
Total Inflows 26.32  13.24 - - - - 0.62 0.48 124 141 158 177 .. 280 .. 407 .. 564 .. 716
Outflows -
Distribution Lines 6.05 4.96 -- 1.58 0.68 2.27 0.92 1.06 1.29 0.53 - - - -- -- --
Commercial Meters 0.15 0.12 - -- -- - 0.19 0.02 -- - - - - - - -
Residential Meters 0.58 0.46 - -- -- - 0.73 0.09 -- - - - - - - -
Substations 0.68 0.59 - 0.18 0.52 0.16 -- - - - - - - - -- -
Advanced Metering
Infrastructure 0.52 0.42 - B B N 074 B B B B B B - N N
Circuit Breakers 0.21 0.17 - -- -- 0.12 0.18 - - - - - - - -- --
Audit, relay protection and
automation system 0.04 0.03 - B 0.02 0.04 B B B B B B B - N N
Finance and billing 0.47 0.40 0.01 0.09 0.20 0.03 0.27 - 0.02 - - - - - - -
PMO 10C - EBEDN 0.29 0.24 0.06 0.02 0.06 0.06 0.07 0.06 0.06 - - - - -- -- --
PMO I0C - NPTG 0.01 0.01 -- - 0.00 0.00 0.00 - - - - - - -- -- --
PMO Assets 0.03 0.03 0.03 - - -- - - - - - - - -- -- --
Training and Workshops 0.13 0.11 -- 0.08 -- -- -- 0.05 0.04 - - - - - -- --
Total Outflows 9.15 7.52 0.10 1.95 1.48 2.69 3.10 1.29 1.40 0.53 - - - -- -- --
Net Cash Flow (NCF) -0.10  -1.95 -1.48  -2.69 -2.48 -0.81 -0.16 0.88 1.58 1.77 2.80 4.07 5.64 7.16
ENPV @ 6% EOCK 17.17
ENPV @ 10% EOCK 5.71
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Table A4.11: Local Net Economic Resource Flow in EBEDN, Real USS Million
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Year 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2032 2037
Local Net Cash Flow (NCF) -0.10 -195 -148 -269 -248 -0.81 -0.16 0.88 1.58 1.77 2.80 4.07
Table A4.12: Economic Resource Flows in EBEDN - Global Perspective, Carbon Pricing Methodology in PAD, Real US$ Million
PV PV
Year 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2032 2037
(6%) (10%)
Avoided GHG Emissions
. 0.93 0.49 -- - - - 0.11 0.03 0.05 0.05 0.06 0.06 0.09 0.13
(from tech. loss reduction)
Net Cash Flow -0.10 -1.95 -1.48 -2.69 -2.37 -0.78 -0.11 0.93 1.64 1.83 2.89 4.20
ENPV @ 6% EOCK 18.10
ENPV @ 10% EOCK 6.21
Table A4.13: Economic Resource Flows in EBEDN - Global Perspective, Higher Social Cost for Carbon, Real US$ Million
PV PV
Year 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2032 2037
(6%) (10%)
Avoided GHG Emissions
(from tech. loss 1.47 0.83 - - - - 0.25 0.07 0.10 0.11 0.11 0.12 0.14 0.18
reduction)
Net Cash Flow (0.10) (1.95) (1.48) (2.69) (2.23) (0.74) (0.05) 0.99 1.70 1.88 2.94 4.25
ENPV @6% EOCK 18.65
ENPV @10% EOCK 6.54

2042 2046

5.64 7.16
2042 2046
0.18 0.24
5.82 7.40
2042 2046
0.22 0.26
5.86 7.42
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Attachment 2. Financial Cash Flows and Economic Resource Flows, Component 2
Table A4.14: Financial Cash Flows, Real USS$ Million

Year PV 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 .. 2032 2037 2042 2046
Inflows

Value of Import Substitution 16.86 - - - - 070 086 083 084 084 0.84 0.84 0.84 0.84 0.84
Value of T-Loss Reduction 0.17 - - - - 0.01 001 001 001 0.01 o0.01 0.01 0.01 0.01 0.01
Total Inflows 17.03 - - - - 0.70 087 084 084 0.84 0.84 0.84 0.84 0.84 0.84
Outflows

PV Module Construction 10.48 -- - - - 3.87 7.37 - - - - - - -- --

Inverter Station Construction -- - - - - - - - - - -- --
Cable Line Construction - - - - - - - - - - -- -
Substation Construction -- - - - - - - - - - -- --
OHTL Construction -- - - - - - - - - - -- --
Engineering and Drawing - -- - - - -- -- -- - -- -- -

110/35/6 kV “Myangad” 1.47 -- -- 124 0.29 - - - -- -- -- -- -- -- --
Substation Upgrades
Waste Removal Near Myangad 0.06 0.06 -- - - - - - -- -- -- - -- -- -

Soum

Heavy Equipment (Crane) 0.18 -- - - 0.08 0.11 - - - - - - - - --
(Tractor)

Taxes 0.68 -- -- - - - - - 0.75 -- -- -- -- -- --
Operation and Maintenance 1.95 - -- - - - 0.06 0.09 0.10 0.10 o0.10 0.10 0.10 0.10 0.10
Cost

Loan Repayment -- -- -- - - - - - -- -- -- -- -- -- --
Total Outflow 14.82 0.06 -- 549 892 011 0.06 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Net Cash Flow (NCF) -0.06 0.00 -1.24 -0.37 -3.28 -6.56 0.75 -0.01 0.74 0.74 0.74 0.74 0.74 0.74
NPV @ 1.25% WACC 2.21
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Table A4.15: Economic Resource Flows, Local Perspective, Real USS$ Million

PV PV 201
Year . g 2019 2020 2021 2022 2023 2024 2025 2026 2027 .. 2032 .. 2037 .. 2042 .. 2046
Inflows
Value of Import 837 510  -- - - - 070 08 08 08 08 08 . 08 .. 08 . 08 . 084

Substitution
Value of T-Loss Reduction 0.08 0.05 -- -- --

Total Inflows 8.45 5.15 - -- -
Outflows

PV Module Construction -- -- -- -- -- -- -- -- -- -- -- --

1
i
©
o
=
©
o
=

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.84 084 0.84 0.84 0.84 0.84 0.84 0.84

1
i
o
~N
o
o
00
~N

Inverter Station
Construction

Cable Line Construction 10.34 9.03 -- -- 4.25 8.55 -- -- -- -- -- -- -- -- -- --
Substation Construction -- - - - - - - - - - - -
OHTL Construction -- -- -- -- -- -- -- -- -- -- -- --

Engineering and Drawing -- -- -- -- -- -- -- -- -- -- -- --
110/35/6 kV “Myangad”
Substation Upgrades
Waste Removal Near
Myangad Soum

Heavy Equipment (Crane)
(Tractor)

Taxes = == - - - - - - - - - - - - -- --

127 113 - ~ 124 029 - - - - - - - - - -
0.05 005 006 - - - - - - - - - - - - -

0.14 0.12 - -- -- 0.08 0.11 -- - - - - - - -- --

Operation and
Maintenance Cost

Loan Repayment -- -- -- -- -- -- -- -- - - - - -- -- - -
Total Outflow 12.74 10.89 0.06 - 549 892 011 006 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Net Cash Flow (NCF) 000 -549 -892 059 081 075 074 0.74 0.74 0.74 0.74 0.74 0.74

ENPV @ 6% EOCK -4.29
ENPV @ 10% EOCK -5.73
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Table A4.16: Local Net Economic Resource Flow, Real US$ Million
Year 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Local Net Cash Flow (NCF) -0.06 0.00 -549 -892 059 081 075 074 0.74 0.74

Table A4.17: Economic Resource Flows, Global Perspective, Carbon Pricing Methodology in PAD, Real US$ Million

PV PV
Y 201 201 202 2021 2022 202 2024 202 202 2027
ear (6%) (10%) 018 019 020 0 0 023 0 025 026 0

Value of Avoided GHG

Emissions- Import Sub.

Value of Avoided GHG

Emissions- T-Loss 0.03 0.02 - - - - 0.00 000 000 0.00 0.00 0.00
Reduction

3.41 2.06 -- - - - 025 034 033 033 033 033

Net Cash Flow -006 000 -549 -892 08 115 1.08 1.07 1.08 1.08

ENPV @ 6% EOCK -0.84
ENPV @ 10% EOCK -3.65

Table A4.18: Economic Resource Flows, Global Perspective, Higher Social Cost for Carbon, Real US$ Million

PV PV
Y 201 201 202 2021 2022 202 2024 202 202 2027
ear (6%)  (10%) 018 019 020 0 0 023 0 025 026 0

Value of Avoided GHG

Emissions- Import Sub.

Value of Avoided GHG

Emissions- T-Loss 0.06 0.04 - - - - 0.01 0.01 0.01 0.01 0.01 0.01
Reduction

5.85 3.70 -- -- -- -- 056 073 070 0.67 0.66 0.64

Net Cash Flow -0.06 000 -549 -892 116 155 145 142 140 1.39

ENPV @6% EOCK 1.62
ENPV @10% EOCK -1.99

2032

0.74

2032

0.34

0.00

1.09

2032

0.57

0.01

131

2037

0.74

2037

0.35

0.00

1.10

2037

0.50

0.01

1.25

2042 2046
0.74 0.74
2042 2046
0.36 0.37
0.00 0.00
1.10 1.11
2042 2046
0.44 0.40
0.00 0.00
1.19 1.15
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ANNEX 5. BORROWER COMMENTS (Ministry of Energy)

| would like to convey my sincere gratitude towards WB for implementing such an important project that addressed
critical issues of energy sector of Mongolia. Thus | would like to give following remarks on ESP-2 project implementation.
The World Bank-financed “Energy Sector Project-2” in Mongolia was prepared in 2014-2017 for more than two years, and
was implemented in 2017-2024. During this period, the difficulties caused by the global COVID-19 pandemic were
successfully overcome, and the construction works were successfully completed, meeting all performance criteria and
ending on December 31, 2024.

The Bank’s representative office concluded that the project was “very satisfactory” throughout the entire
implementation period, and it is especially noted that the continuous support, consistent and effective cooperation of
the World Bank project team have greatly contributed to the successful implementation of the project.

The World Bank’s senior consultants have provided significant assistance in all stages of project preparation, project
implementation, mid-term evaluation, and project completion, and we would like to express our sincere gratitude to the
World Bank.

The World Bank project team's high project management skills are mainly reflected in the following issues:

a. During the project preparation, the project team led by Mr. Peter Johansen conducted many on-site visits, conducted
project appraisals, and provided technical assistance to develop a comprehensive loan project. By reviewing and agreeing
on proposals that were not relevant to the project objectives or did not meet the project implementation period, the
project complexity was reduced, the appraisal was accelerated, and the design of subprojects was made more practical
and rational.

b. During the project appraisal and the initial stage of project implementation, the project team led by Mr. Peter
Johansen, and since 2022, the project team led by Mr. Yangin Song, actively supported the project implementation and
provided all-round support in the areas of project procurement, financing, financial management, social protection,
technology, etc. In particular, many training seminars were organized in the field of procurement, and many technical
suggestions were incorporated into the tender preparation work. Most importantly, the procurement challenges of the
project were actively addressed, and more than half of the bank-financed contracts were signed in the first year of
project implementation, laying a solid foundation for the smooth implementation of the project in the next phase.

¢. In addition, the project team provided support and assistance in successfully preparing the mid-term evaluation report
during the project implementation.

d. During the last and final phase of the project, the current project leader, Mr. Yangin Son, and his team members
demonstrated a high level of professionalism in all aspects of project implementation and provided timely and valuable
feedback and suggestions on issues during site visits, online meetings, and telephone calls to ensure the successful
closure of the project.

4. In conclusion, the World Bank’s value-added support and assistance throughout the project played a significant role in
the successful implementation of the project. We note that the successful implementation of this project was due not
only to the financial support of the World Bank but also to the highly qualified team of experts. As a borrower, we are
very satisfied with the performance of this project by the World Bank and would like to express our sincere gratitude to
the World Bank team of experts for their assistance and support.
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