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	I. [bookmark: _Toc500072317][bookmark: _Toc501555222]PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES



	[bookmark: _Toc500072318][bookmark: _Toc501555223]A. CONTEXT AT APPRAISAL

	Context

	Country background. At the time of appraisal of the original credit line in 2010, Uzbekistan had one of the most energy-intensive economies worldwide. Uzbekistan used 0.84 kilograms of oil equivalent (kgoe) of energy per unit of its gross domestic product (GDP).[footnoteRef:1] This was three times as much energy as the average Eastern Europe and Central Asian (ECA) country, two times as much as neighboring Kazakhstan, and six times as much as Germany. Uzbekistan was also the 35th largest carbon dioxide (CO2) emitter worldwide: it emitted 2.1 kg CO2 per unit of 2005 GDP, which was more than twice the emissions of energy-rich Russia per unit of GDP, and three times the ECA average.  [1:  World Development Indicators (WDI), 2005 constant 2005 PPP] 


Energy Sector. There was wide consensus within the Government of Uzbekistan (GoU) and industry that the potential for energy savings through energy efficiency (EE) investments in industrial enterprises (IEs) was high. The industrial sector was highly inefficient, and accounted for 38.3 percent of the total energy use in 2010. Most of the IEs used outdated Soviet-era machinery, which was run using subsidized natural gas and electricity[footnoteRef:2], and the cost of energy consumption was significant. For example, the share of energy consumption costs in total production costs in the cement and brick factories was as high as 40 percent, and as high as 20 percent in the textile industries. Improving EE and reducing energy consumption in the production processes would improve Uzbek industries' overall competitiveness, and reduce greenhouse gas emissions. Recognizing this, the GoU declared energy conservation in IEs as one of its key economic policy priorities and passed several resolutions/ decrees, such as President’s Resolution #4058 – Program Measures to Support Enterprises (2009) which aimed to incentivize energy saving among the IEs. [2:  According the International Energy Agency (IEA), Uzbek energy subsidies were about 10% of the GDP in 2010] 


Banking Sector. Uzbekistan's banking sector was dominated by state-owned commercial banks, and plans to partially privatize some banks had been put on hold because of the 2008 global financial crisis. Capitalization appeared to be adequate and there was significant financial sector infrastructure in terms of service points, modern payment systems, and real-time credit information systems. Interest rate spreads were comparable to other Central Asian countries. However, lending was concentrated to large state-owned enterprises (SOEs) which had preferential access to foreign exchange, and cross-ownership among the SOEs and state owned commercial banks was significant. Only 10 percent of loans, and 1 percent of banking assets were linked to loans to small and medium-sized enterprises (SMEs) and retail sectors. The sector did not extend loans for EE, and there was very little capacity to implement EE investments within the Uzbek industry and banking sectors.

Rational for Bank assistance. The World Bank was uniquely positioned to provide the GoU with support, because of the Bank's experience in successfully implementing similar credit lines in other client countries (e.g., Turkey, China and Croatia). The Bank's successful experience in integrating technical assistance (TA), and lending operations with the GoU's policy agenda was crucial to launch the pilot project and create a sustainable business model to be scaled up in later phases. The project was the first World Bank energy operation in Uzbekistan. It provided an excellent basis to strengthen and extend the cooperation between the World Bank and the GoU to tackle energy challenges facing the country.  The project was also consistent with the Country Assistance Strategy FY08-11 which included a focus on improving infrastructure efficiency, and assisting Uzbekistan to address global environment challenges.

	Theory of Change (Results Chain)

	The WB provided US$125 million in two loans (an original loan of US$25 million, and an additional finance loan of US$100 million) to the GoU through the Ministry of Finance (MoF). The MoF on-lent US$41 million to each of the three participating banks (PB) i.e. Asaka Bank, Uzpromstroy Bank, and Hamkor Bank, which on-lent the funds to 32 IEs which implemented 76 EE investments (74 were completed and commission at ICR stage). A total of US$69.580 million was leveraged from the PBs and the IEs as per project agreement. Examples of the investments include modernization of air compressors, installation of more efficient steam boilers, and installation of waste heat recovery systems.  The investments led to energy savings, and these reduced costs of production, and reduced CO2 emissions. The project financed EE investments in state-owned enterprises whose products had access to international markets, thus the production cost reduction made Uzbek IEs more competitive and likely contributed towards poverty reduction for the relevant stakeholders. US$2 million of the loan amount was used for technical assistance. This component: (i) provided targeted training to IEs to identify, prepare and implement EE projects in the industrial sector; (ii) trained the PBs on how to assess EE subprojects; (iii) created and financed operational expenses of the Project Coordination Unit (PCU) within the Ministry of Economy (MoE) which coordinated the project on behalf of the government; (iv) developed an EE communication strategy; and (v) helped develop an EE strategy for IEs. Overall the technical assistance developed stakeholder capacity which enabled project implementation (see section B for details) which led to an improvement in EE in IEs that participated in the project as summarized in Figure 1.
[image: ]
[bookmark: _Ref500071940]Figure 1 Theory of Change 


	Project Development Objectives (PDOs)

	The Project Development Objective was to improve energy efficiency in industrial enterprises by designing and establishing a financing mechanism for energy saving investments. 

	Key Expected Outcomes and Outcome Indicators

	The key outcome used to assess the achievement of the project’s development objective was the improvement of energy efficiency in industrial enterprises, and the establishment of a financing mechanism for energy investments.
The PDO outcome indicators were: (a) leveraged EE investments; (b) cumulative annual energy savings; and (c) cumulative annual CO2 emission reductions. The first indicator measured the PB co-financing, and IE co-financing leveraged by IDA credit for EE investments; the second tracked the energy savings from the investments; and the third tracked the avoided CO2 emissions due to the energy savings.  The PDO outcome indicator “leveraged EE investments” also indicated the success in establishing an EE financing mechanism.

	Components

	The original project had two components: (a) a technical assistance (TA) component managed by MoE; and (b) a credit line for EE investments in IEs, administered by the PBs. 
Component A - Development of EE Capacity (US$1 million). This component had several broad objectives including: (a) development of the EE strategy for IEs; (b) development of an EE communication strategy and outreach program; (c) enhancing the EE capacity of selected industries, banks, industry associations and energy professionals; (d) strengthening MoE and PCU project management, coordination, and monitoring and evaluation capacity; and (d) improving the Government’s statistical reporting capacity in the areas of energy consumption and energy efficiency. 

Component B - Credit Line to PBs (US$24 million): This component provided loans, through the MoF, to Asaka, Uzpromstroy, and Hamkor Banks. The PBs signed project agreements with an allocation of US$8 million each to on-lend to IEs to make investments in EE subprojects. The MoF reserved the right to reallocate these amounts, subject to approval by the World Bank, and depending on the actual disbursement progress and demonstrated subproject pipeline of each PB. For each subproject, the financing was structured such that a beneficiary IE (sub-borrower) would contribute 20 percent of the total investment cost and finance the rest through a sub-loan from a PB. The PB would be required to co-finance at least 20 percent of the sub-loan amount with its own capital. The remaining portion (up to 80 percent) of the sub-loan would be covered by the IDA credit. 

	


	[bookmark: _Toc500072319][bookmark: _Toc501555224]B. SIGNIFICANT CHANGES DURING IMPLEMENTATION (IF APPLICABLE)



	Revised PDOs and Outcome Targets


	The project was approved on June 17, 2010 and became effective on December 15, 2011 after an 18-month delay. The delay was due to the extended dialogue with the government to focus the project on SOEs, as they represented significant EE potential, and were strategically important to the Uzbek economy. Additionally, the government controlled the SOEs, and had a financial stake in benefits from the EE investments as well. Project implementation accelerated immediately after effectiveness in in 2012, and the subproject pipeline grew to reach over US$70 million, which far exceeded available resources. The Government demonstrated a commitment to EE, and requested Additional Financing (AF) in the amount of US$100 million. The AF (UZEEF II) was approved by the World Bank Board on April 26, 2013, and it became effective on December 6, 2013.  The PDO did not change and remained as ‘to improve energy efficiency in industrial enterprises by designing and establishing a financing mechanism for energy saving investments in Uzbekistan.’ 
The AF financed scaled-up EE activities in IEs, and the PDO indicator targets were correspondingly increased. The TA indicators were changed to reflect the progress since the original credit line, and developments in the EE market. For example, “Develop EE strategies for IEs” was changed to “Scale-up the EE training program,” “Establishment and operation of the PCU” was changed to “Operation of the PCU,” and the communication strategy was implemented as it was developed during the implementation of the original credit line.

	Revised PDO Indicators

	The PDO indicators were not revised. However, the project outcome targets were adjusted to take into account the scaled-up activities as shown in Table 1.
[bookmark: _Ref495915389]Table 1 Revised PDO Target Values
	Indicator
	Original target
	Changes with AF
	Revised target

	Leveraged EE investments (US$ million)
	34.60
	48.525
	83.125

	Cumulative annual energy consumption savings (MWh)
	n/a
	227,000
	227,000

	Cumulative CO2 emission reductions (tons of CO2)
	n/a
	470,000
	470,000




	
Revised Components

As mentioned, the AF was consistent with the original credit. It scaled-up activities that already constituted the project as follows:

	Component A - Development of Energy Efficiency Capacity (US$2 million): The revised component included the following: (a) further enhancing the EE capacity of selected industries, banks, industry associations and energy professionals (including energy auditors and energy specialists of IEs) through the provision of training; (b) strengthening project management, coordination, and monitoring and evaluation capacity of the MoE and the PCU; and (c) improving Uzbekistan’s statistical reporting capacity in the areas of energy consumption and EE.
Component B – Credit Line to Participating Banks (US$123 million): The component was consistent with the original credit line - establishment and operation of a credit facility for the PBs for the provision of sub-loans to IEs, and enabling the IEs to finance industrial EE subprojects. The revised total project costs are shown in Table 2 below.
[bookmark: _Ref495917157]Table 2 project costs for original credit and additional financing by component
	Component
	Original Credit
(US$ million)
	Additional Financing
(US$ million)
	Total Cost
(US$ million)

	A: Development of EE Capacity
	1.00
	1.00
	2.00

	B: IDA Credit Line to Participating Banks
	24.00
	99.00
	123.00

	Local financing
	9.60
	53.125
	62.725

	Total
	34.60
	153.125
	187.725




	 Other Changes

	There were several changes to the eligibility criteria. The limit for individual sub-borrowers was increased from US$3 million to US$10 million while the aggregate amount of sub-loans to a group of affiliated companies was raised to US$30 million. Table 3 summarizes the changes in eligibility to lend criteria.
[bookmark: _Ref495917423]Table 3 Eligibility to Lend to Associated Parties Criteria
	Eligibility to Lend to Associated Parties Criteria

	Original Credit
	Additional Financing

	Categories of IEs that are Eligible under UZEEF

	• Incorporated companies that are producing goods in the manufacturing sector as defined under Category D under the European Statistical Office (EUROSTAT) classification
	• Not changed

	Pre-Selective Eligibility Criteria for IEs

	• No limit in state ownership
	• Not changed

	• IE should not have more than 1% of the shares in PB
	• IEs should not have more than 10% of the shares in the PBs

	• PB should not have any ownership stake in IE

	• PBs should not have more than 10% ownership stake in the IEs

	• Demonstrated profitability in the last 2 business years
	• Not changed

	• Debt-to-equity ratio below 3 i.e. maximum 75% debt: 25% equity
	• Not changed

	Ongoing Eligibility Criteria for IEs

	• Sub-borrower (IEs), after receipt of the Sub-loan, should generate enough cash during the pay-back period of the Sub-loan so that the company’s debt service coverage ratio (EBIT/interest expense) is at least 1.1:1
	• Not changed




	• Sub-borrowers must demonstrate annual EE savings of 20 percent
	• Not changed




	

	Rationale for Changes and Their Implication on the Original Theory of Change

	The AF was a scale-up of the original credit line to meet substantially increased demand for industrial EE investments, both in terms of number and size of subprojects in the pipeline. This prompted changes in the sub-loan limits per IE and per group of associated IEs. The changes were formally approved during the approval of the additional finance, and were necessary because of the structure of the Uzbek economy which is characterized by cross-ownership among the SOEs and state-owned banks. The larger size of the additional loan allowed the project to finance subprojects in larger enterprises, which invariably had some cross-ownership with the state-owned banks.
The changes contributed to an increase in the average size of the subproject from US$0.937 million to US$2.801 million. The increase lowered the transaction cost per dollar invested but there is no evidence to suggest that it affected to overall economic and financial analysis.  Similarly, the Theory of Change did not change. However, it is likely that the changes in eligibility criteria improved the speed of project implementation. 

	II. [bookmark: _Toc500072320][bookmark: _Toc501555225]OUTCOME


	[bookmark: _Toc500072321][bookmark: _Toc501555226]A. RELEVANCE OF PDOs


	Assessment of Relevance of PDOs and Rating

	Rating: High
The PDO statement: “to improve energy efficiency in industrial enterprises by designing and establishing a financing mechanism for energy saving investments” is highly relevant as it is in line with (i) current country priorities, and (ii) current Bank country and sectorial assistance strategies and corporate goals. 
(i) The project is aligned with Uzbekistan’s Law on ‘Efficient Usage of Energy’ (1997), President’s Decree No. PP 2812 which aims to speed reform of the energy sector including improving EE, and President’s Resolution #4058 - Program of Measures to Support Enterprises (2014). As the project progressed, EE became a priority for the GoU. The government also set a target to reduce 2015 energy intensity by at least 50 percent by 2030. The project is consistent with the current Development Strategy for 2017-2021, which has attached importance to reducing energy consumption and resource intensity. The project is also consistent with the priorities to improve EE in large IEs stated in Presidential Decree No. PP-2343 (2015): Program of Measures to Increase Energy Efficiency and Introduce Energy-Saving Technologies in the Sectors of Economy and Social Sphere during 2015–2019. The relevance of this objective has been further reinforced by the Government’s energy sector nationally determined contribution towards CO2 emission reduction targets which was submitted to the UNFCCC Secretariat on April 19, 2017; and the government Resolution on Further Development of Renewable Energy and Energy Efficiency for 2017-2025 which was passed in 2017. 
(ii) The establishment of the financing mechanism is highly relevant as well. The government realized the need for financing to successfully implement its EE objectives and requested to finance the EE investments through a private bank (Hamkor Bank), and two state-owned banks (Asaka Bank, and Uzpromstroy Bank). The goal was to develop the financing mechanism to be used by the PBs to co-finance the sub-loans to IEs, and beyond the project. As further discussed in the forthcoming section, the PBs managed to do both. In September, 2017, the government asked the World Bank to consider adding three more PBs to the additional finance credit line under preparation. This demonstrated the relevance of the finance mechanism, otherwise the government would have requested a different financing mechanism. Additionally, the government established the National Energy-Saving Company (NEC) in August 2017 whose mandate is to “introduce modern energy-efficient and energy-saving technologies in state bodies and organizations, as well as to ensure rational consumption of the energy resources.”  NEC was established as a joint-stock company (JSC) by the Uzbek Ministry of Housing and Communal Services, the National Bank of Uzbekistan, Asaka Bank JSCB and Turonian JSCB.  Asaka Bank is one of the PBs in the project, and the National Bank of Uzbekistan is one of the banks being added to the list of PBs for the additional finance under preparation. This partially demonstrates the relevance of the financing mechanism.
(iii) The project's objectives are consistent with the Public Service Delivery pillar of the Country Partnership Framework (CPF) FY16-FY20 whose fourth objective is to “promote energy security and efficiency, and reduce the economy’s energy intensity.” The objectives are also consistent with the Country Assistance Strategy (CAS) FY08-11, which stressed the importance of reducing greenhouse gas emissions and increasing EE within the Uzbek economy (see Context); and the Country Partnership Strategy (CPS) FY12-15 which highlighted improved energy efficiency as a key objective as well. The World Bank set the agenda as other global organizations, such as the Asian Development Bank’s (ADB), Islamic Development Bank (IsDB), United Nations Development Program (UNDP), Japan's Country Assistance Policy for Uzbekistan, and European Union (EU) followed suit to support EE in Uzbekistan. 

	B. ACHIEVEMENT OF PDOs (EFFICACY)
Assessment of Achievement of Each Objective/Outcome
Rating: Substantial
The PDO is: to improve energy efficiency in industrial enterprises by designing and establishing a financing mechanism for energy saving investments. The project successfully improved EE in selected IEs by designing and establishing a financing mechanism for industrial energy efficiency investments. 
Rating: Substantial 
Component A (technical assistance) of the project financed capacity building which was needed to improve EE in IEs. As per original credit line intermediate indicators, the PCU was established to coordinate the project, and was trained through the various procurement and financial management capacity building programs provided by the Bank. The PCU coordinated project operations, and helped to provide capacity building to other stakeholders. For example, 150 IE and government officials were trained in October and November 2015 (see page 15 below for details). The training of local energy auditors and financial intermediaries covered: (a) establishment of financial mechanisms to support companies to finance EE subprojects; (b) development of EE subprojects; (c) governance, legal and regulatory framework issues, especially as related to enlarging the list of companies, both state owned and private, that are required to conduct mandatory energy audits; and (d) compliance with OP 10 (Financial Intermediary Financing), which replaced the previous OP 8.30. The TA also funded the preparation of “Sourcebook on the EE Strategy Development in Industry of Uzbekistan” by Econoler, which was a resource for IEs developing EE strategies.
Component B (the credit line) financed the EE subproject investments. 76 subprojects (from 32 enterprises) were implemented and resulted in cumulative annual energy savings of 358,587 MWh, and cumulative annual CO2 emission reductions of 583,227 tons. The project achieved 158 percent of its energy savings target, and 124 percent of its CO2 emission reductions target, as summarized in Table 4. On average, each subproject achieved 4,718 MWh of annual energy savings (a sum of electricity savings, and natural gas - electricity equivalent savings) and 7,674 tons of annual CO2 emission reductions. Similarly, each IE achieved 11,206 MWh of annual energy savings, and 18,226 tons of annual CO2 emission reductions. The beneficiary IEs contributed US$35.970 million, which was 20 percent of the investment cost as required. The PBs contributed US$33.606 million, which was 23 percent of subproject debt financing, and exceeded their required minimum required contribution of 20 percent of the total sub-loan. Thus, the project exceeded the amount of co-financing required as per project financing agreement. The total leveraged EE investment is US$69.580 which is 84 percent of the target (Table 4). This is because US$9.825 million was lost due to the strengthening of the US dollar against the SDR, and US$2.9 million was not committed at ICR[footnoteRef:3] (see Table 7). The equivalent co-financing amount would have been US$7.16[footnoteRef:4] million which would bring up the leveraged amount of EE investments to 93 percent of the target. Thus, the target of US$83.125 was ambitious, but the project came close to meeting it. [3:  The value is also lower than documented in the last ISR dated August 31, 2017 related reasons, and the leveraged amounts at ICR have been verified.]  [4:  This assumes the PBs would have contributed 23 percent, and the IE 20 percent as was the case for the fully committed resources at ICR.] 

[bookmark: _Ref496314968]Table 4 Summary of indicators and project performance
	Indicators
	End Target
	End Actual
	Achievement

	Project Outcome Indicators

	a. Leveraged amount of EE investments disbursed (US$ million)
	83.125
	69.580
	84%

	b. Cumulative annual energy consumption savings (MWh/year)
	227,000
	358,587
	158%

	c. Cumulative CO2 emission reductions (tons of CO2)
	470,000
	583,227
	124%



The World Bank provided capacity building to PBs and IEs to enable the design and establishment of an EE financing mechanism as well. The financing mechanism was a dedicated EE credit line provided through intermediary financial institutions (the PBs) with co-financing requirements from both the PBs and the IEs. The PBs had experience issuing credit lines with IE co-financing requirements, but they needed training on EE and complying with World Bank fiduciary requirements. Each PB established a project implementation unit which consisted of staff who dedicated their full-time to EE lending (Hamkor Bank), or part-time to EE lending (Asaka Bank, and Uzpromstroy Bank). Capacity building was provided to the whole PIUs. EE capacity building helped the PBs to generate and evaluate EE subprojects. This capacity building was provided at the beginning of the project. Procurement capacity building was provided beyond the beginning of the project because the PBs were not familiar with international competitive bidding, and World Bank safeguards procedures.  Challenges often came up during procurement, and MoE and the Bank responded with additional training as needed. Overall, the capacity building enabled the PBs to; (i) develop mechanisms to select and appraise EE subprojects, and (ii) develop expertise to implement World Bank safeguard procedures in addition to Uzbek safeguard procedures. Hamkor Bank and Asaka Bank started to include energy savings assessments in non-EE specific lending; hence the financing mechanism was applicable to other non-World Bank loans. Additionally, Uzpromstroy Bank mentioned that they had already received full repayment from investments from the original credit line which had short payback periods - such as the modernization of distribution network at the Ferghanaazot enterprise – and the repayments were being allocated to finance new EE subprojects, before they were due to the Government to repay the World Bank.
Training to IEs focused on helping them to identify EE opportunities, estimate the EE potential, prepare bidding documents according to Bank Procurement Guidelines, and evaluate the bids. This type of training created the demand to utilize the EE financing mechanism, and was provided to companies such as Uzbekneftegaz National Holding Company, Tashqineftegaz Special Procurement Body[footnoteRef:5] and other potential sub-borrowers. The capacity building was based on case studies of proposed EE investments by the IEs, and findings from project site visits. The MoE held trainings developed by CASEP (Central Asia Sustainable Energy project) on October 26-30, 2014 for about 30 government officials and researchers, and by KEA (Korean Energy Agency) on November 5, 2015 for about 40 professionals from textile, construction, and electro-technical industry. In September, 2016 the PCU trained energy specialists from the IEs in the oil and gas, chemical, and mining sectors. About 80 specialists participated in the training called “Capacity building of the specialists of oil and gas, mining, and chemical sectors in the field of energy efficiency.”   [5:  This training was provided in February 2014] 

The result was that the financing mechanism was implemented in 76 subprojects in 32 IEs. As of September 30, 2017, 74 subprojects were completed and commissioned, and two subprojects were still under implementation. The PBs developed EE portfolios summarized in Table 5 and Table 6. 
[bookmark: _Ref496315005]Table 5 Sub-loan portfolio categorized by industry
	Intervention by Industry
	Total sub-loans (US$ millions)


	Beverages
	2.165

	Cement
	20.694

	Chemicals
	28.205

	Textiles
	3.384

	Food Processing
	3.385

	Electric power 
	10.197

	Glass
	2.542

	Metallurgy 
	8.152

	Mining and Metallurgical 
	14.585

	Oil and gas
	34.150

	Other
	16.422

	Total
	143.881



Three PBs co-financed US$33.606 million, which accounted for 23 percent of the sub-loans. Uzpromstroy Bank, Asaka Bank and Hamkor Bank contributed US$13.757 million, US$10.388 million, and US$9.461 million respectively (Table 6). The IEs’ 20 percent contribution to subproject investment cost is estimated because IDA and PB financed equipment purchases, and the enterprises were responsible for any costs beyond the equipment supply contract[footnoteRef:6]. This included construction, installation, and operation and maintenance. Some IEs indicated that they contributed more than 100 percent of the IDA and PB financing to completely fund their investments. For example, Bekabad Cement received US$3.472 million from the project, and contributed US$3.700 million from other sources. Other IEs had contracts which included supply and installation, maintenance, training, and operation kit replacement costs for the first three years after; hence they did not need to make an immediate 20 percent contribution. [6:  Measurement and verification of the co-financing by IEs is a potential area of improvement for the additional finance under preparation.] 

[bookmark: _Ref495997601]Table 6. EE sub-loan portfolio (US$, millions) by PB
	Funding 
	Uzpromstroy
(US$, millions)
	Asaka
(US$, millions)
	Hamkor
(US$, millions)
	Total
(US$, millions)

	IDA Credit lines
	39.744
	41.183
	29.348
	110.275

	PB co-financing
	13.757
	10.388
	9.461
	33.606

	Total EE sub-loan
	53.501
	51.571
	38.809
	143.881


Beyond the result indicators, the TA helped advance the EE agenda in Uzbekistan. The PCU worked with experts to improve EE and energy consumption statistical reporting. The automated monitoring system was endorsed by the President through the Resolution of the President of the Republic of Uzbekistan: "On the Further Development of Renewable Energy, Improving Energy Efficiency in the Spheres of the Economy and Social Sphere for the Period 2017-2021.” The communication activities funded by the project helped increase EE awareness. The EE communication strategy was prepared by the PCU, and endorsed by the Prime Minister on October 10, 2014 (Resolution #06/1-669). The strategy identified communication activities targeting industrial enterprises, equipment providers, local authorities, commercial banks, mass media, and educational and research establishments. The following outcomes were achieved:
· Project activities were mentioned 70 times on TV and/or radio during the life of the project. Four special programs about the project were aired on national radio stations. EE as a general topic was mentioned 400 times on TV and radio as well. 
· Two four-day media tours were organized, during which media representatives were invited to six industrial enterprises (JSC “Ammofos-Maxam”, “Maxam Chirchik”, Toshkent yog’-moy”, JSC “Almalyk MMC, etc) in the Tashkent region” to cover their EE programs.
· Project activities were covered by 72 articles in the national press (“Narodnoe slovo”, “Xalq so’zi”, “Pravda Vostoka”, “Birja”, “O’zbekiston ovozi” etc.), and the general EE topic was discussed in more than 350 articles nationwide. Five articles on the project achievements have been published since September 1, 2017
The project cannot claim responsibility for all EE policy changes in Uzbekistan, but at minimum, the success of the project encouraged the government to further develop its EE program. Several resolutions were passed (see Relevance of PDO section, point (i)), and the government established NEC, which will likely use the financing mechanism developed during the project (see Relevance of PDO section, point (ii)).

	

	Justification of Overall Efficacy Rating 

	Rating: Substantial
The overall efficacy rating of the project is Substantial. At ICR: (a) US$69.580 million had been leveraged and disbursed for EE investments. Considering foreign exchange losses and uncommitted funds, the equivalent co-financing represented 93 percent of PDO indicator target. However, the 23 percent co-financing provided by the PB exceeded the 20 percent required by the project legal agreements; (b) EE had been improved in 32 IEs by a cumulative annual energy savings of 358,587 MWh/year which represented 158 percent of the target; and (c) cumulative annual CO2 emission reduction had reached 583,227 tons per year, and this represented 124 percent of the target.  A financing mechanism for energy saving investments had been fully designed and implemented in 76 subprojects resulting in a sub-portfolio of US$143.881 million.
Beyond the results framework, the government had demonstrated a strong commitment to EE culminating in the establishment of the National Energy-Saving Company in August 2017. It had also requested an additional finance of US$200 million, which was under preparation, and three other banks: National Bank of Uzbekistan, Investment Finance Bank, and Asia Alliance Bank had been recommended to join the project to scale up EE lending. Existing and potential beneficiaries had expressed strong interest in the continuation of the project, and the MoE had developed a new pipeline of potential subprojects, which if approved, would require additional financing of US$324 million. 


	[bookmark: _Toc500072322][bookmark: _Toc501555227]C. EFFICIENCY



	Assessment of Efficiency and Rating

	Rating: Substantial
From the total (original credit and additional finance) World Bank IDA financing of US$125 million, US$110.275 million had been fully committed in 76 subprojects at ICR as shown in Table 7. US$2.9 million was uncommitted at Hamkor Bank, and the bank expected to have the funds committed and disbursed before January 31, 2018. US$9.825 million had been lost due to the strengthening of the US$ from 1 SDR=US$1.53 in April 2013 when the AF was appraised, to 1 SDR=US$1.41 in September 2017 at ICR. For the technical assistance component, US$1.5 million of the US$2.0 million had been disbursed.
[bookmark: _Ref496005522]Table 7 Summary of the use of IDA loan funds
	
	Amount

	IDA Funds fully committed for investments at ICR
	 $    110,275,000 

	Technical Assistance
	$     2,000.000

	Uncommitted funds at Hamkor Bank
	 $    2,900,000 

	Foreign exchange losses
	 $     9,825,000 

	Total IDA Financing
	 $    125,000,000 



Of the 76 subprojects, two were ongoing with a total IDA and PB financing of US$16.422 million (US$12.056 million IDA financing, and US$4.366 million PB co-financing). The 74 fully disbursed subprojects represented US$127.459 million (US$98.219 million IDA financing, and US$29.240 PB financing). The average cost per subproject was US$1.72 million, and the average annual energy (electricity plus natural gas) saving per subproject was 3,947 MWh. The average cost per equivalent kWh saved over a 15-year life of the investments is US$0.03/kWh which compares favorably with the US$0.07/kWh cost of buying electricity from grid. To refine the analysis, the subprojects were divided into subprojects that only saved natural gas and ones that only saved electricity. For the 50 subprojects that only saved electricity, the cost per kWh saved was US$0.03, which is similarly favorable.  For the eight subprojects that only saved natural gas, the cost per thousand cubic meters was US$0.02 which compares well with the cost of buying natural gas of US$0.07. 
[bookmark: _Ref495410725]Table 8 Key Aggregate Data for Completed and Commissioned Subprojects
	Parameter
	Unit
	Value

	Total lending investment in 74 subprojects
	US$, millions
	127.459

	Number of subprojects
	Number
	74

	Average subproject cost
	US$, millions
	1.722

	Average cost per enterprise
	US$, millions
	3.983

	Annual EE savings
	MWh
	358,589

	Average EE savings per subproject
	MWh
	4,718

	Average EE savings per enterprise
	MWh
	11,206



Detailed economical and financial analysis was conducted for a representative sample of five subprojects under the following key assumptions:
· Uzbekistan removed foreign currency restrictions on September 5, 2017. This increased the cost of EE equipment, which is denominated in foreign currency, by 92.4 percent. The lower exchange rate of 8,000 UZS/US$ is assumed in this analysis.
· Gas price of 263.4 Uzbek Soms per thousand cubic meters is assumed for financial analysis; and export gas price to China of 1,040 Uzbek Soms per thousand cubic meters is assumed for economic analysis.
·  Electricity price of Uzbek Soms 204 per kWh is assumed for financial analysis; and the long run marginal cost of electricity supply, which was 20 percent higher in 2016, is assumed for economic analysis
· Carbon Price of US$30/ton.
· 0.5 percent of the contract price was assumed for Operations and Maintenance (O&M) cost.
Details of the analysis are given in Annex 4. As can be seen from Table 9, the EE investments were economically and financially viable even under the devalued currency. In all cases, the ERRs, FRRs are higher than the Bank guideline discount rate of 12 percent. The ERRs ranged from 15.5 to 35.0 percent, and the FRRs ranged from 11.5 to 29.1 percent. The financial payback periods ranged from 4.2 to 7.3 years; and the economic payback period ranged from 3.7 to 6.5 years. At appraisal, a minimum threshold annual energy savings of 20 percent was established as an eligibility criterion for the subprojects. For the sampled subprojects, annual EE savings ranged from 20 percent to 48 percent, with an average of 41 percent. 
[bookmark: _Ref495517239]Table 9 Results of economic and financial analysis of EE investments at ICR
	
	Economic NPV (US$)
	ERR
	FRR
	Economical Payback
	Financial Payback

	Installation of frequency converters
	19,576
	34.4%
	28.6%
	3.8
	4.2

	Modernization of general mechanical systems (motors, compressors, etc.)
	10,338
	35.0%
	29.1%
	3.7
	4.2

	Waste heat recovery to generate electricity using ORC
	18,625
	21.5%
	17.3%
	5.2
	5.8

	Utilization of flare gases to generate power from a mini-power plant
	3,371
	15.0%
	11.5%
	6.5
	7.3

	Installation of Variable Speed Drive (VSD)
	18,625
	21.5%
	17.3%
	5.2
	5.8






At appraisal of the original credit line, only two sample subprojects - Installing Modern Kilns in Brick Factories, and Replacing Gas-Fired Steam Boilers and Installing AC Electric Motors in Textile Factories- were analyzed. FRRs of 44.8 percent and 36.8 percent (Table 10) were expected.
[bookmark: _Ref496097936]Table 10 Comparison of cost-benefit analysis of EE investments at appraisal and at ICR
At appraisal
	At Appraisal
	Financial NPV (US$)
	FRR

	Installing Modern Kilns in Brick Factories
	20,250
	44.8%

	Replacing Gas-Fired Steam Boilers and Installing AC Electric Motors in Textile Factories
	4,300
	36.8%



At ICR
	At Appraisal
	Financial NPV (US$)
	FRR

	The transfer of natural gas fired heater to (heat-flow apparatus) reformer
	975.69
	17.5%

	Purchasing of an automated modulated burner to be installed on the existing boiler and plant capacitor
	2,073.46
	28.1%



The scope of subprojects changed during implementation as it shifted from small and medium sized enterprises (SMEs) sector to SOE (see significant changes section). However, comparing somewhat-similar subprojects, the actual FRRs were lower than the estimated results due to the devaluation of the local currency. For instance, the estimated FRR for Installing Modern Kilns in Brick Factories was 44.8 percent while the realized FRR for natural gas fired heater was 17.52 percent under the current exchange rate. Under the old exchange rate at appraisal (1US$=4000 Uzbek Soms), the realized FRR is higher than expected at 89 percent. Thus, the project exceeded its expectations at appraisal (of the original credit line) if evaluated under similar macroeconomic conditions. Nonetheless, the lower results which use the devalued currency indicate that the subprojects are still be financially viable.

	[bookmark: _Toc500072323][bookmark: _Toc501555228]D. JUSTIFICATION OF OVERALL OUTCOME RATING


Rating: Satisfactory

Based on the High rating for Relevance of Objectives and the Substantial ratings for Efficacy and Efficiency, the overall Outcome rating of the project is assessed as Satisfactory. The project improved EE by 41 percent for the sampled projects, and a financing mechanism was designed and substantially implemented through 74 subprojects completed and commissioned under the project. A pipeline of an additional 33 subprojects (total cost of US$323.4 million) was identified as of September 30, 2017, indicating that the financing mechanism was well established and accepted by the IEs and PBs.  The project exceeded its target performance in terms of the energy saved and CO2 emissions reduced. The amount of financing leveraged from the IDA funds exceeded required amount as per project agreements. In addition, the subproject investments remained financially viable even under a 92 percent devaluation of the local currency. However, the project made minor contributions to EE policy and regulatory framework because the government did not fully utilize the TA resources provided.

	[bookmark: _Toc500072324][bookmark: _Toc501555229]E. OTHER OUTCOMES AND IMPACTS (IF ANY)



	Gender

	The project was not gender-tagged when it was approved as the direct beneficiaries are IEs. However, women as employees in the IEs benefited from the improved work environment which enabled them to work safely and efficiently. For example, at the compressor station at Bekabad Cement, there are three deputy managers and two are women. Women held leadership roles in production and techniques department as well, and the investment in resource feed system eliminated dust which improved their health. At the fertilizer factory, Ammafos Maxam, there are 3200 employees and 1250 are women. In the granulation and drying, 16 man manned all the motors where the work requires heavy lifting to open and close valves; and 12 women manned the whole production line as that required less physical work. Thus, the improvement in working conditions benefited both male and female employees depending on the respective number of each gender in the affected departments.

	

	Institutional Strengthening

	The project’s direct contribution to EE policy was limited as the government did not fully utilize the TA resources available. At an institutional level, disbursed TA resources were used to improve statistical reporting of energy consumption (see section B), and to provide capacity building to institutions directly involved in implementing the project. However, success of the project was reassuring enough for the government to advance its EE agenda. The project was the only major EE investment by the government, and the fact that the government has sought additional financing under the same financing mechanism highlights the successes of the project and the institutions involved.
Impact of the project on the three PBs was most significant in their EE business lines, and was beginning to spread to their industrial lending operations. They all grew EE business lines due to the project, and improved their capacity to implement World Bank procurement (international competitive bidding was new to them), and safeguards requirements. At ICR, Asaka Bank was considering EE implications in evaluating loans to its industrial clients, and Hamkor bank had created a separate EE department. The three PBs were all profitable, liquid, and had very low levels of non-performing loans. They had all improved their internal organizational structures in last two years to improve efficiency and fulfill business needs. 
The private PB, Hamkor Bank, is the largest private bank in the country, and operates as a commercial bank. The PB complies with OP/BP 10.00 Investment Project Financing requirements. Asaka Bank and Uzpromstroy are state-owned; hence management of the three is not fully insulated from political influences. Additionally, they still have large exposures, exposure to related parties, and high concentration of borrowers and depositors. This is due to their mandate and funding peculiarities as state-owned banks, which could not have been changed by the project. However, the PBs established governance structures to enable operational management autonomy and commercial business orientation, and they received US$171 million from the government to cope with the devaluation of the local currency in September 2017.  

	

	Mobilizing Private Sector Financing

	The project established EE lending pipelines in Uzbekistan and attracted modest private financing[footnoteRef:7]. Prior to the project, the PBs lacked awareness and capacity to identify, assess, and evaluate EE sub-loans. At the end of the project, a total of US$69.580 million of commercial financing had been mobilized for EE – US$33.610 million from the PBs, and US$35.970 million from the IEs. However, the project has not attracted meaningful private financing because the beneficiaries are predominantly SOEs, and two out of the three PBs are state-owned. Only Hamkor Bank is private, and it contributed US$9.461 million (15.2 percent) of the PB financing.  However, the IEs were able to appreciate the benefits of EE investments through the project, and they had identified new EE subprojects for investment at ICR. The history of repayments under the project demonstrate that IEs can make credit repayments, and the PBs had begun to appreciate EE investments made by clients through the project.  [7:  We are differentiating private financing from commercial financing. Private financing comes from private sources (excludes the SOE, and the state-owned banks) but commercial financing does not. ] 


	

	Poverty Reduction and Shared Prosperity

	The project created employment opportunities in some cases, and this contributes towards poverty reduction. The IEs interviewed during the mission mentioned that job creation was one of the factors that will drive them to continue EE investments in the future. Navoi Mining and Metallurgy Combinat (NMMC) reported that they added 8 new jobs due to the installation of the steam turbine at the sulfur-acid workshop. Additionally, energy managers in IEs reported that they receive performance-based bonuses when they achieve energy savings targets, and this contributes towards poverty reduction. 
Replacing the obsolete equipment improved the quality and quantity of products from IEs in some cases, thus improved their overall competitiveness. For instance, the upgrade of the dosing system at cement mills with a fully computerized dosing system enabled optimized input proportions during the production process. This allowed Bekabad Cement to meet market demand at the required quality. The improved reliability had direct influence on the operational availability and logistic loads of the process, and reduced the substantial costs that IEs spent on maintenance, manpower, and spare parts. 
In addition, the facilities that participated in the project became safer, cleaner, and more comfortable work places. The utilization of low pressure flare gases at Shurtanneftgas prevented the leakage of gas which was an issue in their production process. Bekabad Cement’s new dosing system has an excavator with air conditioning and heater installed, which significantly improved the comfort level for the operators. The new system also reduced the dust level in the work environment, which cut costs associated with fans and filters, and reduced health problems associated with cement dust.
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	[bookmark: _Toc500072326][bookmark: _Toc501555231]A. KEY FACTORS DURING PREPARATION


Realistic objectives
The PDO: “to improve energy efficiency in industrial enterprises by designing and establishing a financing mechanism for energy saving investments” was well-formulated, and in line with national development goals and the CPS. The objectives were clear and at the right level of ambition. There is a clear causal relationship between the project’s activities/outputs and the PDO. The components not only included financing for subproject investments themselves, but also TA which proved to be essential to make effective use of available financing for EE. Each subproject financed under the credit line directly contributed to the overall EE improvement. 
Project Design
The design of the EE credit line benefited from lessons learned from similar operations in China and Turkey. The team also benefited from IFC’s experience with several credit lines focused on SMEs since the mid-1990s, and from the World Bank’s Rural Enterprise Support project (RESP) project. Specifically, the project design incorporated the following lessons learned:
(a) Build on existing institutions. PBs and MoE established designated PIUs within their respective organizations. Both PBs and MoE received EE investments training.
(b) The need to raise EE awareness among the different stakeholders -  particularly the enterprises and potential service providers.
(c) Simple project design. The PCU was responsible to implement Component A and coordinate overall project reporting and monitoring, including compiling and presenting financial and progress reports. The PBs had the full responsibility for Component B, including appraising and approving sub-loan applications in compliance with Uzbek and World Bank safeguards requirements.
The Results Framework was well formulated and included indicators that were aligned with operational objectives. It covered the project Outcome Indicators, as well as the Intermediate Outcome Indicators, which included the Leveraged amount of EE investments, Cumulative annual energy savings, and Cumulative CO2 emission reductions.
The PCU was responsible for coordinating and monitoring the project’s implementation progress. All data from the subprojects was provided by the PBs to the PCU to prepare the progress report. To address the weaknesses of the FM system, especially considering that PBs and the PCU lacked prior experience in World Bank-financed projects and that no FM manual existed, realistic measures were taken to ensure the collection of information which constituted evidence of achievement of the outcomes. FM capacity building was provided to the PCU. Training was also provided on World Bank FM policies and procedures for the PBs and PCU, and a budgeting, accounting and reporting system was established prior to project disbursement.
The GoU was strongly committed to UZEEF from the very beginning. It participated in the selection of PBs, and in the establishment and strengthening of the PIUs, and maintained a high level of commitment throughout the project. The GoU was in constant communication with the World Bank team, and contributed directly to development of national EE policies, regulations, and practices that significantly supported the implementation of the project.  
The first batch of sub-borrowers in the project was comprised of large state-owned IEs. Since EE was new to Uzbekistan at appraisal, the PCU helped the PBs to develop a robust pipeline of subprojects and to work with government counterparts to launch programs to bring industry, banks, and service providers together to enhance interest in EE investments and develop bankable subprojects. The mining, chemicals, oil and gas, electric power, and construction materials companies were eager to replace the outdated and inefficient equipment with energy efficient equipment. Nevertheless, the team considered including the private SMEs in the project, but the government argued that the project would be too complex due to the difference between SMEs and SOEs. The government also wanted to target SOE as they are government-owned, and represent the largest energy saving opportunities. As the SOEs are larger, it was also necessary to change the sub-loan criteria to accommodate the larger investment needs from the SOEs. 
Assessment of Risks and Mitigation
At the time of appraisal, the overall risk rating was Moderate. Table below summarizes risks which were identified in the project appraisal document, their mitigation measures and the result of the mitigation. No additional risks emerged. 
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Table 11 Assessment of project Risks and Mitigation Measures
	Risk factors
	Rating of risk at Appraisal
	Mitigation Measures
	Results and Adequacy of Mitigation Measures

	Macroeconomic Framework: Large spread between official and curb foreign exchange rates (42 percent in February 2010) and the international ratings downgrade for Uzbek banks.
	Moderate
	The risks were outside any specific project. The Bank, IMF and other donors are monitoring conditions and working with the Government through its AAA instruments to strengthen macroeconomic forecasting and sensitivity analysis to increase the preparedness in case of negative macroeconomic developments. The Bank is currently providing support to strengthen tools to manage macroeconomic vulnerability.
	Uzbekistan liberalized its currency regulations on September 5, 2017, which was near the project closure; hence did not have much impact on the project. More than 70 percent of the contracts were signed with international firms, which have access to foreign exchange, and thus their repayment might be mildly affected. Though the payback period for some subprojects might be longer than at appraisal, the universal access to hard currency will likely help.

	Country Governance: Rigid, hierarchical government procedures, approvals and decision- making processes and procurement practices along with strict top-down discipline.
	Substantial
	The Bank held various Procurement and Financial Management workshops for the PCU, PBs and IEs to help facilitate the implementation process.
	Subprojects that are larger than $US 1 million were required to be cleared by the Deputy Minister, and contracts had to be registered with the Investment Committee. This led to delays in the clearance process.

	Systemic Corruption: Diversion of public/project money, poor financial management and M&E system, low salaries in the public sector.
	High
	The Bank continues to assist authorities in strengthening their PFM systems through AAA and TA activities.
	This risk did not materialize. 

	Energy Sector Governance, Policies, Institutions: Government commitment is strong and MoE has assumed leadership to raise awareness and promote the EE agenda in the industrial sector, but the commitment might not last
	Moderate
	A TA component enabled MoE to prepare communication campaign for EE and carry out targeted training for IEs. To mitigate the risk of political interference in the sub-loan applications, MoE was not part of evaluation and approval. Further, PBs were not be allowed to have any ownership stake in IEs.
	This risk did not materialize. Government commitment to EE in industry remained strong.


	Technical design: A wide misunderstanding in the industrial sector about the nature of EE projects, which may affect the quality and quantity of the IEs’ sub-loan applications and the speed/timing of the PBs’ preparing a project pipeline. PBs could take a long time to identify suitable clients and projects among their customer base.
	High
	The project design detailed exactly the type of EE investments that will be eligible under the project, which helped PBs assess and evaluate and IEs to prepare relevant project documentation. Target trainings were carried out for IEs and PBs on the type of eligible EEs. The national public information campaign and close coordination with industrial associations were organized to explain the objectives and the benefits of the credit line.
	PBs and industrial associations started identifying clients among their customer base based on completed energy audit reports and the capacity building program by MoE. The government was considering make energy audits mandatory for IEs with annual energy consumption more than 1,000 toe. The beneficiaries were able to understand the benefits of the project. 
Mitigation measures were appropriate. 

	Implementation capacity and sustainability: A risk that increased financing limit per subproject could reduce the PBs chances to identify proper EE subprojects and assure that procurement was conducted according the Bank Procurement Guidelines.
The PBs did not have the capacity to advice on the Bank’s procedures. Since the SOEs were mainly the beneficiaries who had to use the WB procedures, there was a risk of not being able to conduct procurement without WB procurement training and advisory support. 
	Substantial
	Each PB formed a PIU, including a director, and relevant technical, procurement, FM and safeguards’ staff. Further, all sub-loan applications had to provide documentation from a qualified designated institute showing the EE investments and the associated annual savings. Training were provided to both PBs and the PCU to ensure adequate capacity. The PIU staff were trained in the Bank procurement.
	All three PBs established PIUs to implement the project and started developing subproject pipelines and talking to their client base. However, there were staffing issues in the PBs, but their capacity could still be strengthened so that they could advise the sub-borrowers accordingly without the help of PCU.
The SOE conducted procurement under the local, state procedures for contracts not exceeding US$2 million and met the agreed conditions. Larger procurements strictly followed Bank procedures.
Mitigation measures were appropriate.

	Social and environmental safeguards: EE improvements tend to present low environmental risks, the lack of upfront information regarding specific investments (inherent in FI lending) presents a risk of non-compliance with WB safeguard policies, particularly as the PBs have limited experience in this respect. There is also some reputational risk associated with providing support for existing industries’ ongoing operations which could have environmental or social issues.
	Substantial
	Subprojects that were World Bank Category A or Uzbek Category I would not be eligible for financing. Subprojects requiring land acquisition would be excluded. Training on WB safeguard policies were conducted at project launch and during project implementation. The World Bank assisted the PBs in carrying out safeguards’ requirements for sub-loan applications. 
	Environmental risks were reduced through eligibility screening and training. The requirement that PBs had technical staff with experience in compliance with Uzbek environmental regulations was also helpful. "Due diligence" for ongoing facilities/operations were achieved by ensuring that project information packages include documentation verifying that ongoing facilities/operations had all the necessary current Uzbek environmental permits for construction/operation and that there were no outstanding environmental issues or liabilities to be addressed.
Mitigation measures were appropriate.

	Program & Donor: The Bank was the only international organization to provide EE financing industrial sector. 
	Low
	The Bank team established close contacts with colleagues from other donor organization and tried to coordinate the efforts of the donor society for EE improvement to strengthen the outcome.
	UNDP financed the pilot project on EE in the public buildings. INOGATE Program financed by the EU demonstrated the willingness to support the government efforts on public buildings EE. INOGATE Program financed by the EU expressed the willingness to support the government efforts on EE.
Mitigation measures were appropriate.






	[bookmark: _Toc500072327][bookmark: _Toc501555232]B. KEY FACTORS DURING IMPLEMENTATION


Roles and responsibilities of MoE, PCU and PBs were clearly defined to avoid administrative barriers or structures that slow down implementation. MoE had the overall project coordination responsibility for UZEEF, and was responsible for the implementation of the TA component. In cooperation with PBs, MoE also selected an independent external auditor to carry out the annual project audit. The project auditor and all other relevant staff were financed out of the project proceeds, and MoE had the main responsibility to sign the contract and coordinate the auditor's work. PBs were responsible to carry out their respective entity audits. MoE and each PB managed separate Designated Accounts (DA). The PBs were responsible for implementing the credit lines, and to supervise and ensure that sub-loans were being implemented according to Uzbek and WB requirements and guidelines. 
Strong government commitment and institutional support ensured that an EE strategy and relevant policies were developed, which significantly supported the implementation of the project. Decree PP-2343, which was later updated by BB-3012 required all project developers to consider EE for all new investment projects with clear guidance. This set a roadmap for the industrial sector to implement EE measures. For instance, the decree required each IE to appoint an energy specialist and an economist responsible for energy savings. Enterprises and Energy Managers in IEs got financial rewards. In addition, it required PBs to use the repayment from the project to finance the next round of EE investments. Resolution 168, which was specifically designed for this project, rejected any objection to implement the programs once approved. Two of three PBs (Uzpromstroy Bank and Hamkor Bank) have started to finance the EE subprojects from own resources, demonstrating that the model introduced by the project is viable beyond the project boundaries. Hamkor Bank also established a new separate EE product line for its clients, mostly small and medium enterprises, with terms similar to the UZEEF.
EE Communications Strategy was an important activity within the TA component of the project, and it aimed to support broad coverage and showcasing of EEF successful subprojects. The National TV and Radio Company (NTRC), a main project partner in this target group, prepared its own detailed plan of promoting the project and EE issue at national level. The NTRC arranged a wide coverage of the MTR conference for the project in June 2015. Communications Specialist hired by the PCU in May 2015, also contributed to more structural and efficient implementation of Communications Strategy by preparing an Action Plan with detailed activities by target groups. The Strategy was prepared by the PCU with support from the Bank team, and was endorsed by the Prime Minister on October 10, 2014 (Resolution #06/1-669). According to this Strategy, all state-owned mass media were obliged to prepare regular programs promoting resources efficiency and energy efficiency, while IEs shared their experience and results of implemented EE subprojects. The national newspapers published articles about results of implemented subprojects on a weekly basis.
One important issue during implementation was the constant delay in obtaining approval for currency conversion. In the start-up phase, the project accumulated an eighteen-month implementation delay due to delayed effectiveness, as well as challenges of the PBs to identify eligible subprojects, prepare subproject documentation (business plans, feasibility studies, bidding documents, etc.) and conduct bidding per Bank guidelines. 
Because of approval delays, which in turn caused delays in repaying sub-loans by sub-borrowers, the PBs applied commission fees to cover repayment and currency risks. This resulted in an increase of borrowing costs for project beneficiaries, dampening their interest in utilizing the EE credit lines offered by the PBs. This was an issue for enterprises mainly focused on domestic markets, which represented 30 percent of the subproject portfolio. These enterprises were expected to convert available funds in Uzbek Soms to USD. In practice, conversion was a long and bureaucratic process involving numerous documentation. It often took 9 months to exchange local currency to foreign currency. However, these challenges were overcome due to support from the PBs.
To meet the requirement of the Central Bank of Uzbekistan, the PBs accepted repayment in Uzbek Soms at the official conversion rate of US$ to UZS. Funds in Uzbek Soms were accumulated until the MoF could approve a quota for cash conversion for PBs. Given that the enterprises were charged Libor 6 month plus 1.75 percent and the additional commission fee, obtaining sub-loans from PBs became too expensive for enterprises which were mainly focused on the domestic market.
The implementation of subprojects was delayed by delays in the procurement process. One issue was the establishment of the evaluation group for international competitive bidding (ICB) within the Inter-Ministerial Tender Committee (ITC) delayed the initiation of several large subprojects. Also, interpretation of the BDs became confusing as the number of contracts and new sub-borrowers/IEs increased. The PBs and sub-borrowers were trained on the use of model bidding documents so they could properly interpret the BDs and the sample contract therein. In addition, consulting companies were hired to help the sub-borrowers to prepare BDs and advise during the evaluation process. They were contracted either by the IEs or by the PCU.
TA during project implementation remained limited and could have been better aligned with the PDO of the project. The TA activities helped inform the Government’s industrial EE policy making, and develop enterprises’ capacity to identify, prepare and implement EE projects, and support project coordination and implementation. However, the government was reluctant to spend the IDA credit earmarked for TA and opted to use its own budgetary resources for some critical institutional capacity strengthening activities. This led to low disbursement of this component.  A more comprehensive TA aimed at the SOEs would have been helpful. The PBs did not have the capacity to advice the SOEs on the Bank’s procedures.
	IV. [bookmark: _Toc500072328][bookmark: _Toc501555233]BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME


	
[bookmark: _Toc500072329][bookmark: _Toc501555234]A. QUALITY OF MONITORING AND EVALUATION (M&E)



	M&E Design
As the project was the first of its kind in Uzbekistan, M&E was particularly important. The identified indicators were adequate to monitor progress toward PDO. The PDO and Intermediate Outcome Indicators not only measured the financial core indicators of the loan disbursement, but also captured leveraged EE investments, energy savings and CO2 reductions - which were a direct impact of the project. While measuring the development of EE Strategy, EE capacity, and EE Communication quantitatively was more challenging, the work was essential to the overall success of the project. The PDO indicator targets were revised when the AF was approved to match the larger amount of resources available.  


	M&E Implementation

	M&E of the project involved: (a) performance indicators; (b) semi-annual progress reports; (c) quarterly compliance certificates by PBs; (d) a midterm review of implementation and outcome progress; and (e) an Implementation Completion Report (ICR). The PCU was responsible for coordinating monitoring/evaluation of the project’s implementation progress, including the collection of project performance information from the Asaka, Uzpromstroy and Hamkor Banks. Together with the PIUs of PBs, PCU developed a progress report template (including a monitoring and evaluation plan), as part of the Operational Manual (OM). PBs were responsible for monitoring and supervising the implementation of the investments by IEs, following their standard and established monitoring and supervision practices, and ensuring compliance with World Bank and Uzbek safeguards and other requirements. 
To ensure data quality, each PB was responsible for preparing a project folder for each approved sub-loan which contained all relevant data, including application, appraisal, safeguards, procurement, monitoring, supervision documentation, and relevant project photos. These files were reviewed during regular project supervision by the WB team, and formed the basis for random site visits to verify compliance. PBs were required to provide information and data to the PCU of the MoE which was responsible for prepare semi-annual consolidated progress reports and carrying out financial management reporting requirements.
Indicators were calculated in line with the original project design. However, the lack of a clear definition and specific guidance for some indicators led to minor inconsistencies during M&E implementation: a) The IE’s co-financing was not tracked because they were responsible for any costs beyond the contract, which included installation, operations and maintenance, risk and warranty issues etc. This cost varied in each subproject and was always contributed in local currency; and b) Some outputs aligned with outcomes of capacity building such as number of trainings, and number of specialists received trainings were not continuously tracked.

	

	M&E Utilization

	The M&E results were utilized to: (i) monitor and manage project progress through the Intermediate Outcome Indicators and PDO; (ii) identify areas where emerging issues might require attention and adjust implementation plans, such as the allocation of funds and eligibility criteria; and (iii) form a basis for important decision making, for instance, the approval of AF. 

	

	Justification of Overall Rating of Quality of M&E

	
Rating: Substantial
The Overall Rating of Quality of M&E was rated Substantial. There were no major shortcomings in the M&E system’s design, implementation, or utilization. The M&E system as designed and implemented was generally sufficient to assess the achievement of the objectives and test the links in the results chain. However, there were moderate weaknesses due to the lack of clear definition and guidance for some indicators, and the difficulty of measuring IE contributions.



	[bookmark: _Toc500072330][bookmark: _Toc501555235]B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE


Environmental Safeguards Compliance
The project received a Satisfactory rating from project effectiveness until project closure. The project followed the Government of Uzbekistan and World Bank regulations, policies and procedures for environmental assessment (EA). 
In accordance with World Bank environmental safeguard policies (OP/BP/GP 4.01), the project was assigned Category “FI” since individual subprojects to be financed by the PBs were identified after project implementation. As agreed with the ECA Safeguards Coordinator, the framework approach was appropriate and an Environmental Management Framework (EMF) document was jointly prepared by the three PBs. projects determined to be Level I (high risk) under the GoU’s EA regulations and/or Category A under World Bank criteria were not be eligible to participate in the project. The overwhelming majority of EE subprojects and the new subprojects for the AF had positive environmental effects and either minor impacts primarily associated with construction activities (e.g. dust, noise, disposal of non-hazardous wastes) or no environmental impacts. The World Bank project team provided PB technical staff with a series of training sessions on implementing the EMF during project preparation, loan effectiveness, and for their first few subproject applications. 

Social Safeguards Compliance
The project did not trigger any social safeguard policies and was not seen to have any major social issues. The project ensured that positive social development impacts were enhanced. Energy improvement measures resulted in better working conditions within the enterprises with less emission of dangerous and polluting effluents. Moreover, the PCU an PBs were trained in World Bank safeguard policies to ensure that subprojects that involve any land acquisition or imposition on use of resources for any group would not be eligible for financing. In addition, the sub-loan agreements between the PBs and IEs specified that the participating industries would fully comply with the existing national labor laws, including those related to children and women. While limited opportunities, the subprojects promoted job opportunities for women and men. From the perspective of consumers and workers who were employed by the participating IEs, the company’s energy costs were reduced per unit of output with positive impacts on final prices of consumer products and services, and the retro-fitting production improved workplace conditions. The project ensured that adequate consultation and information sharing was carried out with all potential persons who could be negatively affected by the project activities.

[bookmark: _Toc500072331][bookmark: _Toc501555236]Procurement
No procurement incompliance was determined throughout the project. However, the procurement rating was downgraded to moderately satisfactory from satisfactory in April 2015 since some contracts took too long to complete, and this hampered timely implementation of subprojects. Another acute issue was the establishment of the evaluation group for the ICB within the Inter-Ministerial Tender Committee for the Complex on Construction Industry, Housing and Municipal Services, and Transport. The bid awards for some subprojects were postponed due to a lack of bidders. To address these problems, the Bank provided model biding documents adjusted to the specifics of the project for both National Competitive Bidding (NCB) and ICB. The Bank also provided training on the use of the model documents. But the interpretation of these documents, which were quite different from those the sub-borrowers used to apply locally, remained an issue for sub-borrowers. The Bank team was able to deal with potential procurement related issues and provide guidance on an individual basis.

Financial Management
The financial management (FM) arrangements at the PCU and PBs, including accounting, reporting, planning and budgeting, and staffing were satisfactory to the Bank and the rating remained throughout the project. The PCU was using the 1-C software for accounting and reporting purposes, whilst the PBs were using their own accounting systems. The Internal controls systems of the PCU and PBs were assessed as satisfactory and capable of providing timely information and reporting on the project. The Financial Management Manual (FMM) was well prepared and fully documented accounting and financial reporting policies and procedures that were applicable to the project. Financial reports, including the six monthly Interim Financial Reports (IFR), and audited project Financial Statements (PFS) were submitted on a timely basis. PCU collected and consolidated data from PBs before submitting the IFRs to the Bank. Based on the walk-through testing of internal control systems in the PCU and PBs, which had been conducted during the last full supervision, it was concluded that adequate controls were in place and the 80-20 financing percentages were maintained for each sub-loan agreement. The PCU and PBs were adequately staffed with qualified and experienced finance professionals. 

	[bookmark: _Toc500072332][bookmark: _Toc501555237]C. BANK PERFORMANCE

	Quality at Entry

	
Rating: Satisfactory
The Bank’s performance at entry was satisfactory. The Bank worked closely with the GoU and other key stakeholders to deliver the first EE project in Uzbekistan. The project’s rationale for Bank assistance was sound and it was responding to government priorities. The project design was founded on strong background and institutional analysis and included lessons from past Bank-supported projects in the region. The PDO was well defined and realistic. The mix of quantitative and qualitative indicators was appropriate and were clearly linked with the two components. The M&E design was balanced, with indicators that were practical to measure and to verify, which was especially important given that the PBs did not previous experience with World Bank projects. During project preparation, potential risks were identified comprehensively upfront and adequate mitigation measures were incorporated. However, there was an under-estimation of the slow start-up period due to the clarifications of eligibility criterion and negotiations on subprojects identification with MoE.

	

	Quality of Supervision

	
Rating: Satisfactory
The Bank’s performance during supervision was Satisfactory. The supervision was focused on development impact. The World Bank team conducted periodic implementation support missions, initially annually, and then semi-annual since the approval of the AF required operational advice and technical support. It engaged frequently with the PCU and the PBs to support implementation, resolve issues as they arose, and there was ongoing dialogue with the Government. The team was very flexible and adapt to the Government’s needs proactively. No other risks emerged during project implementation.
The project followed fiduciary and safeguard policies. The ISRs were prepared in a candid and timely manner.

	

	Justification of Overall Rating of Bank Performance

	
Rating: Satisfactory
The Bank’s overall performance was satisfactory based on its performance in ensuring quality at entry, and quality during the supervision phases of the project. The Bank’s guidance was critical in assisting the client to overcome challenges encountered.



	[bookmark: _Toc500072333][bookmark: _Toc501555238]D. RISK TO DEVELOPMENT OUTCOME

Rating: Moderate


Some changes occurred, and they have impact on the achievement of the project’s development outcome. Market-oriented structural reforms already progressed in some areas of the economy, and these enhance the sustainability of the UZEEF project. For example, since many targeted IEs depend on foreign exchange to purchase modern technology and equipment from abroad, Uzbekistan liberalized its currency regulations on September 5, 2017, and this will enable more small private companies to access foreign exchange, and hence potentially participate in EE investments. In addition, the realignment of energy prices closer to cost-recovery levels along with targeted price increases to industries that do not introduce energy-saving technologies, further promoted sustainability of the development outcomes.

	V. [bookmark: _Toc500072334][bookmark: _Toc501555239]LESSONS AND RECOMMENDATIONS



The project had an important demonstration effect for longer-term funding opportunities in a new business line that targets IEs. The funds available were limited and there was wide consensus within Government and industry that there is a large untapped bankable energy conservation investment potential in the country’s energy-intensive IEs. The following specific lessons learned can be considered for future EE financing in the industrial sector:
Policy support and government commitment from the highest level was critical for the success of the project.
The fact that potential EE investments have high rates of return itself is not sufficient to attract commercial financing. It was difficult for PBs to identify customers and prepare a project pipeline in the beginning. This was partly due to a lack of awareness of the potential gains from improved EE among the PBs and IEs, and confusion of EE investment with simply replacing old and outdated equipment with newer equipment. Conducive Presidential Decrees and resolutions, such as Government Decrees PP-2343 created demand among IEs for EE investment. Some regulations further provided clear guidance for the IEs to implement EE measures thus removed the technical barriers. The successful implementation of the subprojects in-turn attracted the private sector to make investment in EE themselves, and created transformational impact.
PBs’ capacity in marketing and pipeline development need to be developed.
The dedicated EE financing mechanism successfully demonstrated by the project has become a key instrument of the government to scale up industrial EE investments. However, PBs’ capacity in marketing and pipeline development need to be developed. The financing gap for achieving the government’s short-to-medium term industrial energy savings target is still significant. Efforts will be needed to encourage PBs to draw on their own capital for EE lending and to establish a perpetual EE improvement mechanism within industrial enterprises. PB’s capacity could have been further strengthened to shore up the long-term sustainability of EE lending business and enable the Bank to respond to the client’s development needs in rapid manner. Specifically, additional TA should target developing feasibility studies, efficient loan origination, EE loan proposal appraisal skills and specific loan products for EE. It is also important to improve all PB’s capacity in safeguards review, screening and reporting to enable project participants to meet safeguards requirements; 
The procurement capacity of beneficiary enterprises should be increased from the very beginning. 
Training for each PB and sub-borrower is needed to improve their understanding of the Bank’s standard bidding documents, so that they can properly interpret the BDs and sample contracts. It was critical to provide this training at early in the project so that the PBs and IEs could implement the investments without delays. TA funds used to hire the consultants to help sub-borrowers to prepare their BDs and provide consultations during the evaluation were important for successful project implementation. Feasibility studies which covered different aspects including best equipment, cost estimates, and price comparison should be conducted in a thorough and precise way. The EE capacity building program was especially important for the IEs that produce goods for a local market and had no hard currency revenues. Large export oriented companies, such as Navoi Metallurgical and Mining Combinat (NMMC), had capacity to mobilize international consultants and arrange for their professional staff to participate in international exhibitions and forums, while other industrial companies have no such opportunities, and consequently have limited information about up-to-date technologies, researches, developments and deployment.
Eligibility criteria should be flexible.
In the government’s broader support to industrial modernization, UZEEF was deployed to target a range of investments which have a primary focus on improving EE in energy-intensive enterprises in mining and extractives, chemicals and fertilizers, metals and building materials, as well as in food and beverage sector. Despite the success of UZEEF, the industrial EE market in Uzbekistan still is underserved due to high demand for EE investments and competing use of capital for new industrial developments. The PCU conducted a survey among the project’s current sub-borrowers and new prospective sub-borrowers, and discovered more than 30 EE investment subprojects with an overall investment cost over US$300 million. The demand for EE investments from the broader industrial establishments is expected to be much higher. Issues were often raised by the sub-borrowers and other stakeholders concerning the sub-loan thresholds for NCB and ICB, responsibilities of the tendering committee, working evaluation groups, requirements for composition of tendering committee, and enterprise borrowing limits. The thresholds need to be more flexible to include different types of EE investments to enhance the economy of scale (multiple similar investments in one industrial group) and to accommodate larger modernization investments.
Capacity building on newer technologies and measurement and verification is important.
Comprehensive capacity building program helped the production engineers to expand their understanding about the EE opportunities in respective industries, learn about up-to-date technologies, and deepen their technical knowledge. This knowledge helped the enterprises identify new EE subprojects. 
Additional training would be needed to improve measurement and verification of both inputs and outputs of the EE investments. For example, the project could have done a better job to track investments by IE as part of co-financing. 
Customized capacity building approaches for large enterprises and SMEs are needed.
Maintaining the EE drive at enterprises level is critical to maximize EE improvement potential and sustain the investment demand. The Energy Management System Pilot Program, supported by the Korean Green Growth Trust Fund and implemented in conjunction with the additional IDA credit, demonstrated an effective approach to enable large industrial energy users in Uzbekistan to manage energy use and improve EE on a systematic and sustained level. For many of the SMEs, the approach would be different, relying more on facilitation and support through their industrial associations and a network peer and external support.

.
 


	.

	[bookmark: _Toc256000032][bookmark: _Toc485984560][bookmark: _Toc501555240]ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS





 
	[image: ]
	The World Bank
	

	
	Energy Efficiency Facility for Industrial Enterprises ( P118737 )

	




 

RESULTS INDICATORS

A.1 PDO Indicators	



	 Objective/Outcome: Component B: Credit Line to Participating BanksIndicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionLeveraged amount of EE InvestmentsAmount(USD)30000000.0035300000.0083125000.0069580000.0030-Jun-201230-Jun-201431-Jan-201829-Sep-2017Comments (achievements against targets): The beneficiary industrial enterprises contributed US$35.970 million, which was 20 percent of the investment cost as required. The participating banks contributed US$33.606 million, which was 23 percent of sub project debt financing, and exceeded their required minimum required contribution (as per financing agreement) of 20 percent of the total sub-loan. Thus, the project exceeded the amount of co-financing required as per project financing agreement. The total leveraged EE investment is US$69.580 which is 84 percent of the target. This is because US$2.9 million was not committed at ICR; and US$9.825 million was lost due to the strengthening of the US dollar against the SDR from 1 SDR=US$1.53 in April 2013 when the AF was appraised, to 1 SDR=US$1.41 in September 2017. The equivalent co-financing amount would have been US$7.160  million which would bring up the leveraged amount of EE investments to 93 percent of the target.
		Indicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionEnergy savingsMegawatt hour(MWh)27000.0047000.00227000.00358587.5030-Jun-201230-Jun-201431-Jan-201830-Jun-2017Comments (achievements against targets): The project achieved 158 percent of its energy saving target. The defacto focus on large state-owned enterprise allowed for economies of scales which would not have been possible in the SME sector. Thus investment saved more energy than the end target which was based on an assumption that most investments will be in the SME sector.
		Indicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionCO2 emission reductionMetric ton70000.00110000.00470000.00583227.1030-Jun-201230-Jun-201431-Jan-201830-Jun-2017Comments (achievements against targets): The project achieved 124 percent of its target result. This is largely due to the larger amount of electricity and natural gas saved which exceeded targets.



A.2 Intermediate Results Indicators



	 Component: Component A: Development of Energy Efficiency CapacityIndicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionEE Strategy for IEsTextNot developedCompletedCompletedCompleted17-Jun-201031-Dec-201231-Dec-201301-Mar-2015Comments (achievements against targets): The report "Sourcebook on the Energy Efficiency Strategic Development in Industry of Uzbekistan" was prepared, and findings were widely disseminated among the industrial enterprises. More than 90 enterprises had introduced EE strategies at ICR
		Indicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionEstablishment and Operation of PCUTextNot establishedEstablishedEstablishedEstablished17-Jun-201031-Dec-201015-Dec-201101-Mar-2015Comments (achievements against targets): The PCU was established, its staff trained, and  successfully implemented the project.
		Indicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionEE Communication StrategyTextNot developedCompletedCompletedCompleted17-Jun-201031-Dec-201231-Dec-201501-Mar-2015Comments (achievements against targets): The energy efficiency communication strategy was prepared by the project coordination unit with support from the Bank team, and endorsed by the Prime Minister on October 10, 2014 (Resolution #06/1-669).
		 Component: Component B: Credit Line to Participating BanksIndicator NameUnit of MeasureBaselineOriginal TargetFormally Revised 	TargetActual Achieved at CompletionDirect project beneficiariesNumber12.0015.0037.0032.0030-Jun-201204-Apr-201331-Jan-201830-Jun-2017Comments (achievements against targets): The loans were extended for 76 sub-projects from 32 industrial enterprises. The 32 were large state owned enterprises; hence the achieved number of project beneficiaries (enterprises) is lower than the target which assumed that more small and medium-sized enterprises would participate.


 


 		

A. KEY OUTPUTS BY COMPONENT

	Objective/Outcome 1: Improved energy efficiency in in Industrial Enterprises (IEs)

	 Outcome Indicators
	1. Energy savings
2. CO2 emission reductions

	Intermediate Results Indicators
	1. EE strategies for industrial enterprises
2. Establishment and operation of a PCU
3. EE communication strategy

	Key Outputs by Component
(linked to the achievement of the Objective/Outcome 1)
	1. Saved energy -  358,587.50 MWh
2. Reduced CO2 emission – 583,227 CO2 tons
3. Established and operational PCU
4. Prepared communication strategy

	Objective/Outcome 2 designed and established  financing mechanism for energy saving investments

	 Outcome Indicators
	1. Leveraged EE investments
2.
3.

	Intermediate Results Indicators
	1. Number of subproject investments 
2. Direct project beneficiaries
3. 

	Key Outputs by Component
(linked to the achievement of the Objective/Outcome 2)
	1.  US$69.580 million in leveraged EE investment
2.  76 subproject investments
3.  32 direct project beneficiaries
4.
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	A. TASK TEAM MEMBERS



	Name
	Role

	Preparation
	

	Franz Gerner
	Task Team Leader

	Supervision/ICR

	Feng Liu, Pedzisayi Makumbe
	Task Team Leader(s)

	Fasliddin Rakhimov
	Procurement Specialist(s)

	Djamshid Iriskulov
	Financial Management Specialist

	
	Environmental Safeguards Specialist

	Elena Klementyeva
	Team Member

	Ekaterina Grigoryeva
	Environmental Safeguards Specialist

	Dung Kim Le
	Team Member

	Rebecca Emilie Anne Lacroix
	Social Safeguards Specialist

	Rong Cui
	Team Member

	Rokhila Yuldasheva
	Team Member

	Maksudjon Safarov
	Team Member
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STAFF TIME AND COST

	
Stage of Project Cycle	Staff Time and Cost
	No. of staff weeks	US$ (including travel and consultant costs)
Preparation
FY10	50.172	254,143.80
FY11	.210	 131.60
Total	50.38	254,275.40


Supervision/ICR
FY11	24.087	89,134.96
FY12	27.647	127,061.15
FY13	22.759	73,733.60
FY14	14.335	76,380.26
FY15	27.866	129,302.02
FY16	25.396	86,446.70
FY17	13.708	106,991.33
FY18	5.058	50,807.78
Total	160.86	739,857.80
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	Components
	Amount at Approval 
(US$M)
	Actual at Project Closing (US$M)
	Percentage of Approval (US$M)

	Component A - Development of Energy Efficiency Capacity
	2.00
	1.50
	75%

	Component B - Credit Line to Participating Banks (PBs)
	123.00
	120.10*
	98%

	Total
	  125.00
	 121.60
	99%



* includes 9.825 million from foreign currency losses
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A large number of industries participated in the UZEEF project.
At the beginning of the project, most of the financing were used to replace or upgrade obsolete Soviet equipment and machineries: (i) with high efficiency, (ii) convert the primary/exhausting sources of energy to power; likewise steam turbines to utilize the waste heat to generate electricity, or utilize the associated petroleum gas to generate electricity that otherwise would be flared and wasted. As the project progresses, the measures adopted by the IEs became more diverse: they range from replacing old energy-inefficient converters, compressors and boilers to more advanced technologies such as the use of Organic Rankine Cycle (ORC) for waste heat recovery and Variable speed drives (VSDs). The number and value of sub-loans by industries are summarized in Figure 2.

[bookmark: _Ref494442915]Figure 2 project Portfolio
	
Ex-post economic and financial analyses of the project were conducted on select completed and commissioned subprojects. The economic costs and benefits of the project were calculated based on the potential cost savings of energy consumption and CO2 emission reductions, and the assessment of the financial costs and benefits was done exclusive of CO2 emissions. 
Detailed economical and financial analysis was conducted for a representative sample of six subprojects under the following key assumptions:
· Uzbekistan removed foreign currency restrictions on September 5, 2017. This increased the cost of EE equipment, which is denominated in foreign currency, by 92.4 percent. The lower exchange rate of 8,000 UZS/US$ is assumed in this analysis.
· Gas price of Uzbek Soms 261 per thousand cubic meters is assumed for financial analysis; export gas price to China of Uzbek Soms 1,040 (US $0.13) per thousand cubic meters is assumed for economic analysis.
·  Electricity price Uzbek Soms 263.4 per MWh is assumed for financial analysis; proposed use the LRMC of supply for electricity savings, which in 2016 is about 20% higher than the local electricity price, and include carbon benefit is assumed for economic analysis.
· Carbon Price of US$30/ton.
· 1.5 percent of the contract price was assumed for increased Operations and Maintenance (O&M) cost due to the implementation of subprojects.
DAs can be seen from the Table 9, the EE investments were economically and financially viable even under the devalued currency. In all cases, the ERRs, FRRs are higher than the discount than the Bank guideline of 12 percent. The ERRs ranged from 15.5 to 35.0 percent, and the FRRs ranged from 11.5 to 29.1 percent. The financial payback periods ranged from 4.2 to 7.3 years; and the economic payback period ranged from 3.7 to 6.5 years. At appraisal, a minimum threshold annual energy savings of 20 percent was established as an eligibility criterion for the subprojects. For the sampled subprojects, annual EE savings ranged from 20 percent to 48 percent, with an average of 41 percent. 
Table 12 Results of economic and financial analysis of EE investments at ICR
	
	Economic NPV (US$)
	ERR
	FRR
	Economical Payback
	Financial Payback

	Installation of frequency converters
	19,576
	34.4%
	28.6%
	3.8
	4.2

	Modernization of general mechanical systems (motors, compressors, etc.)
	10,338
	35.0%
	29.1%
	3.7
	4.2

	Waste heat recovery to generate electricity using ORC
	18,625
	21.5%
	17.3%
	5.2
	5.8

	Utilization of flare gases to generate power from a mini-power plant
	3,371
	15.0%
	11.5%
	6.5
	7.3

	Installation of Variable Speed Drive (VSD)
	18,625
	21.5%
	17.3%
	5.2
	5.8

	Installation of frequency converters
	19,576
	34.4%
	28.6%
	3.8
	4.2






At appraisal, only two sample subprojects - Installing Modern Kilns in Brick Factories, and Replacing Gas-Fired Steam Boilers and Installing AC Electric Motors in Textile Factories- were analyzed. FRRs of 44.8 percent and 36.8 percent (Table 10) were expected.
Table 13 Comparison of cost-benefit analysis of EE investments at appraisal and at ICR
At appraisal
	At Appraisal
	Financial NPV (US$)
	FRR

	Installing Modern Kilns in Brick Factories
	20,250
	44.8%

	Replacing Gas-Fired Steam Boilers and Installing AC Electric Motors in Textile Factories
	4,300
	36.8%



At ICR
	At Appraisal
	Financial NPV (US$)
	FRR

	The transfer of natural gas fired heater to (heat-flow apparatus) reformer
	976
	17.5%

	Purchasing of an automated modulated burner to be installed on the existing boiler and plant capacitor
	2,073
	28.1%



The scope of subprojects changed during implementation as it shifted from SME sector to SOEs, as discussed. However, comparing similar subprojects, the actual FRRs were lower than the estimated results due to the devaluation of the local currency. For instance, the estimated FRR for the Installing Modern Kilns in Brick Factories was 44.8 percent while the realized FRR for natural gas fired heater was 17.52 percent under the current exchange rate. Under the old exchange rate at appraisal (1US$=4000 Uzbek Soms), the realized FRR higher than expectations at 89 percent. Thus, the project exceeded its expectations at appraisal if evaluated under similar macroeconomic conditions. Nonetheless, the lower results which use the devalued indicate that the subprojects are still be financially viable.


ATTACHMENT 1
Cost Benefit Analysis for Frequency Converters
Owner: Mubarek GPP
Project Scope: Installation of frequency converters from 30 kW to 1250 kW on the desulfurization units
	Year
	Cost (million S)
	Benefit (million S)
	Net Benefit

	
	Investment
	O&M Cost
	Subtotal
	Energy Saving
	Carbon
	Subtotal
	w/o Carbon
	w/ Carbon

	0
	 29,014.20 
	 435.21 
	 29,449.41 
	 6,580.93 
	 1,259.87 
	 7,840.79 
	 (22,868.49)
	 (21,608.62)

	1
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,263.01 
	 7,843.94 
	 6,145.71 
	 7,408.73 

	2
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,266.17 
	 7,847.10 
	 6,145.71 
	 7,411.89 

	3
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,269.34 
	 7,850.27 
	 6,145.71 
	 7,415.05 

	4
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,272.51 
	 7,853.44 
	 6,145.71 
	 7,418.23 

	5
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,275.69 
	 7,856.62 
	 6,145.71 
	 7,421.41 

	6
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,278.88 
	 7,859.81 
	 6,145.71 
	 7,424.60 

	7
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,913.54 
	 8,494.47 
	 6,145.71 
	 8,059.25 

	8
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,918.32 
	 8,499.25 
	 6,145.71 
	 8,064.04 

	9
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,956.06 
	 8,536.99 
	 6,145.71 
	 8,101.78 

	10
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,960.95 
	 8,541.88 
	 6,145.71 
	 8,106.67 

	11
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 1,998.59 
	 8,579.51 
	 6,145.71 
	 8,144.30 

	12
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 2,003.58 
	 8,584.51 
	 6,145.71 
	 8,149.30 

	13
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 2,041.11 
	 8,622.04 
	 6,145.71 
	 8,186.82 

	14
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 2,046.21 
	 8,627.14 
	 6,145.71 
	 8,191.93 

	15
	0.00
	 435.21 
	 435.21 
	 6,580.93 
	 2,083.63 
	 8,664.56 
	 6,145.71 
	 8,229.35 

	NPV@12%
	 
	
	20599.4
	34778.0
	7508.0
	42286.0
	14178.6
	21686.6

	ERR
	 
	
	
	
	
	
	 
	37.1%

	FRR
	 
	 
	 
	 
	 
	 
	 
	28.6%






ATTACHMENT 2
Cost Benefit Analysis for Gas Turbine
Owner: Mubarakheftgaz
Project Scope: Recovery and utilization of APG for power generation at Sardob oilfield - installation of 2 MW gas turbine (gas-to-power)
	Year
	Cost (million S)
	Benefit (million S)
	Net Benefit

	
	Investment
	O&M Cost
	Subtotal
	Energy Saving
	Carbon
	Subtotal
	w/o Carbon
	w/ Carbon

	0
	 34,020.00 
	 510.30 
	 34,530.30 
	 4,423.91 
	 846.95 
	 5,270.86 
	 (30,106.39)
	 (29,259.44)

	1
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 849.07 
	 5,272.98 
	 3,913.61 
	 4,762.68 

	2
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 851.19 
	 5,275.10 
	 3,913.61 
	 4,764.80 

	3
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 853.32 
	 5,277.23 
	 3,913.61 
	 4,766.93 

	4
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 855.45 
	 5,279.36 
	 3,913.61 
	 4,769.06 

	5
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 857.59 
	 5,281.50 
	 3,913.61 
	 4,771.20 

	6
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 859.73 
	 5,283.65 
	 3,913.61 
	 4,773.35 

	7
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,286.39 
	 5,710.30 
	 3,913.61 
	 5,200.00 

	8
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,289.60 
	 5,713.51 
	 3,913.61 
	 5,203.21 

	9
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,314.97 
	 5,738.88 
	 3,913.61 
	 5,228.58 

	10
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,318.26 
	 5,742.17 
	 3,913.61 
	 5,231.87 

	11
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,343.56 
	 5,767.47 
	 3,913.61 
	 5,257.17 

	12
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,346.92 
	 5,770.83 
	 3,913.61 
	 5,260.53 

	13
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,372.14 
	 5,796.06 
	 3,913.61 
	 5,285.76 

	14
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,375.57 
	 5,799.49 
	 3,913.61 
	 5,289.19 

	15
	0.00
	 510.30 
	 510.30 
	 4,423.91 
	 1,400.73 
	 5,824.64 
	 3,913.61 
	 5,314.34 

	NPV@12%
	 
	
	 24,153.43 
	 21,960.06 
	 5,047.29 
	 27,007.35 
	 (2,193.37)
	 2,853.92 

	ERR
	 
	
	
	
	
	
	 
	14.7%

	FRR
	 
	 
	 
	 
	 
	 
	 
	9.8%






ATTACHMENT 3
Cost Benefit Analysis for Air Compressors
Owner: Ammofos-Maxam
Project Scope: Procurement of air compressors
	Year
	Cost (million S)
	Benefit (million S)
	Net Benefit

	
	Investment
	O&M Cost
	Subtotal
	Energy Saving
	Carbon
	Subtotal
	w/o Carbon
	w/ Carbon

	0
	 14,985.00 
	 224.78 
	 15,209.78 
	 3,436.16 
	 657.83 
	 4,093.99 
	 (11,773.61)
	 (11,115.79)

	1
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 659.47 
	 4,095.63 
	 3,211.39 
	 3,870.86 

	2
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 661.12 
	 4,097.28 
	 3,211.39 
	 3,872.51 

	3
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 662.77 
	 4,098.93 
	 3,211.39 
	 3,874.16 

	4
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 664.43 
	 4,100.59 
	 3,211.39 
	 3,875.82 

	5
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 666.09 
	 4,102.25 
	 3,211.39 
	 3,877.48 

	6
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 667.75 
	 4,103.92 
	 3,211.39 
	 3,879.14 

	7
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 999.13 
	 4,435.30 
	 3,211.39 
	 4,210.52 

	8
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,001.63 
	 4,437.79 
	 3,211.39 
	 4,213.02 

	9
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,021.34 
	 4,457.50 
	 3,211.39 
	 4,232.72 

	10
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,023.89 
	 4,460.05 
	 3,211.39 
	 4,235.28 

	11
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,043.54 
	 4,479.70 
	 3,211.39 
	 4,254.93 

	12
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,046.15 
	 4,482.31 
	 3,211.39 
	 4,257.54 

	13
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,065.74 
	 4,501.91 
	 3,211.39 
	 4,277.13 

	14
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,068.41 
	 4,504.57 
	 3,211.39 
	 4,279.80 

	15
	0.00
	 224.78 
	 224.78 
	 3,436.16 
	 1,087.95 
	 4,524.11 
	 3,211.39 
	 4,299.33 

	NPV@12%
	 
	
	 10,639.01 
	 17,056.92 
	 3,920.22 
	 20,977.15 
	 6,417.91 
	 10,338.14 

	ERR
	 
	
	
	
	
	
	 
	35.0%

	FRR
	 
	 
	 
	 
	 
	 
	 
	26.5%






ATTACHMENT 4
Cost Benefit Analysis for ORC
Owner: UDP "Shurtanneftegas"
Project Scope: Procurement of equipment of waste heat recovery complex to generate electricity (based on Rankine Cycle) for Shurtanneftegaz LLC
	Year
	Cost (million S)
	Benefit (million S)
	Net Benefit

	
	Investment
	O&M Cost
	Subtotal
	Energy Saving
	Carbon
	Subtotal
	w/o Carbon
	w/ Carbon

	0
	 63,358.20 
	 950.37 
	 64,308.57 
	 10,419.30 
	 1,994.69 
	 12,413.99 
	 (53,889.27)
	 (51,894.58)

	1
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 1,999.68 
	 12,418.98 
	 9,468.93 
	 11,468.60 

	2
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 2,004.68 
	 12,423.98 
	 9,468.93 
	 11,473.60 

	3
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 2,009.69 
	 12,428.99 
	 9,468.93 
	 11,478.62 

	4
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 2,014.71 
	 12,434.01 
	 9,468.93 
	 11,483.64 

	5
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 2,019.75 
	 12,439.05 
	 9,468.93 
	 11,488.68 

	6
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 2,024.80 
	 12,444.10 
	 9,468.93 
	 11,493.73 

	7
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,029.62 
	 13,448.92 
	 9,468.93 
	 12,498.55 

	8
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,037.20 
	 13,456.50 
	 9,468.93 
	 12,506.12 

	9
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,096.95 
	 13,516.25 
	 9,468.93 
	 12,565.88 

	10
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,104.69 
	 13,523.99 
	 9,468.93 
	 12,573.62 

	11
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,164.27 
	 13,583.57 
	 9,468.93 
	 12,633.20 

	12
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,172.18 
	 13,591.48 
	 9,468.93 
	 12,641.11 

	13
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,231.60 
	 13,650.90 
	 9,468.93 
	 12,700.53 

	14
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,239.68 
	 13,658.98 
	 9,468.93 
	 12,708.60 

	15
	0.00
	 950.37 
	 950.37 
	 10,419.30 
	 3,298.92 
	 13,718.22 
	 9,468.93 
	 12,767.85 

	NPV@12%
	 
	
	 44,982.88 
	 51,720.84 
	 11,887.10 
	 63,607.93 
	 6,737.96 
	 18,625.05 

	ERR
	 
	
	
	
	
	
	 
	21.5%

	FRR
	 
	 
	 
	 
	 
	 
	 
	15.6%





ATTACHMENT 5
Cost Benefit Analysis for Flare Gas
Owner: UDP "Shurtanneftegas"
Project Scope: Utilization of low pressure flare gases at Yangi Karatepa. Turtsari, Shirkent and Shurtan with the use of mini-power plant
	Year
	Cost (million S)
	Benefit (million S)
	Net Benefit

	
	Investment
	O&M Cost
	Subtotal
	Energy Saving
	Carbon
	Subtotal
	w/o Carbon
	w/ Carbon

	0
	 36,450.00 
	 546.75 
	 36,996.75 
	 4,791.16 
	 917.25 
	 5,708.41 
	 (32,205.59)
	 (31,288.34)

	1
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 919.55 
	 5,710.71 
	 4,244.41 
	 5,163.96 

	2
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 921.84 
	 5,713.01 
	 4,244.41 
	 5,166.26 

	3
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 924.15 
	 5,715.31 
	 4,244.41 
	 5,168.56 

	4
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 926.46 
	 5,717.62 
	 4,244.41 
	 5,170.87 

	5
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 928.78 
	 5,719.94 
	 4,244.41 
	 5,173.19 

	6
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 931.10 
	 5,722.26 
	 4,244.41 
	 5,175.51 

	7
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,393.16 
	 6,184.32 
	 4,244.41 
	 5,637.57 

	8
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,396.65 
	 6,187.81 
	 4,244.41 
	 5,641.06 

	9
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,424.12 
	 6,215.28 
	 4,244.41 
	 5,668.53 

	10
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,427.68 
	 6,218.84 
	 4,244.41 
	 5,672.09 

	11
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,455.08 
	 6,246.24 
	 4,244.41 
	 5,699.49 

	12
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,458.72 
	 6,249.88 
	 4,244.41 
	 5,703.13 

	13
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,486.04 
	 6,277.20 
	 4,244.41 
	 5,730.45 

	14
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,489.76 
	 6,280.92 
	 4,244.41 
	 5,734.17 

	15
	0.00
	 546.75 
	 546.75 
	 4,791.16 
	 1,517.00 
	 6,308.16 
	 4,244.41 
	 5,761.41 

	NPV@12%
	 
	
	 25,878.67 
	 23,783.07 
	 5,466.24 
	 29,249.31 
	 (2,095.60)
	 3,370.64 

	ERR
	 
	
	
	
	
	
	 
	10.0%

	FRR
	 
	 
	 
	 
	 
	 
	 
	15.0%






ATTACHMENT 6
Cost Benefit Analysis for VSD
Owner: AMMC
Project Scope: Installation of the variable speed drive at tails warehouse' pumping station of the Aimalyc Mining and Metallurgical Complex (AMMC).
	Year
	Cost (million S)
	Benefit (million S)
	Net Benefit

	
	Investment
	O&M Cost
	Subtotal
	Energy Saving
	Carbon
	Subtotal
	w/o Carbon
	w/ Carbon

	0
	 10,019.70 
	 150.30 
	 10,170.00 
	 1,707.76 
	 326.94 
	 2,034.70 
	 (8,462.23)
	 (8,135.30)

	1
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 327.75 
	 2,035.52 
	 1,557.47 
	 1,885.22 

	2
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 328.57 
	 2,036.34 
	 1,557.47 
	 1,886.04 

	3
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 329.40 
	 2,037.16 
	 1,557.47 
	 1,886.86 

	4
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 330.22 
	 2,037.98 
	 1,557.47 
	 1,887.69 

	5
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 331.04 
	 2,038.81 
	 1,557.47 
	 1,888.51 

	6
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 331.87 
	 2,039.63 
	 1,557.47 
	 1,889.34 

	7
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 496.57 
	 2,204.33 
	 1,557.47 
	 2,054.03 

	8
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 497.81 
	 2,205.57 
	 1,557.47 
	 2,055.28 

	9
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 507.60 
	 2,215.36 
	 1,557.47 
	 2,065.07 

	10
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 508.87 
	 2,216.63 
	 1,557.47 
	 2,066.34 

	11
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 518.64 
	 2,226.40 
	 1,557.47 
	 2,076.10 

	12
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 519.93 
	 2,227.70 
	 1,557.47 
	 2,077.40 

	13
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 529.67 
	 2,237.43 
	 1,557.47 
	 2,087.14 

	14
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 531.00 
	 2,238.76 
	 1,557.47 
	 2,088.46 

	15
	0.00
	 150.30 
	 150.30 
	 1,707.76 
	 540.71 
	 2,248.47 
	 1,557.47 
	 2,098.17 

	NPV@12%
	 
	
	 7,113.76 
	 8,477.24 
	 1,948.34 
	 10,425.58 
	 1,363.48 
	 3,311.82 

	ERR
	 
	
	
	
	
	
	 
	22.7%

	FRR
	 
	 
	 
	 
	 
	 
	 
	16.6%




	[bookmark: _Toc256000036][bookmark: _Toc485984564][bookmark: _Toc501555244]ANNEX 5. BORROWER, CO-FINANCIER AND OTHER PARTNER/STAKEHOLDER COMMENTS


The letter from Ministry of Economy is copied below, and translation provided on the next page.  
[image: ]



MINISTRY OF ECONOMY OF THE REPUBLIC OF UZBEKISTAN

November 28, 2017 г.
#SG-12-0/4-38


To: Ms. Hideki Mori
Country Manager for Uzbekistan
World Bank


The Ministry of Economy of the Republic of Uzbekistan expresses its gratitude for the continued support and cooperation.
We hereby inform that, the Ministry clears the draft ICR on UZEEF1&2, developed during the World Bank Energy Sector Mission on September 6-19, 2017, with subject to incorporate some comments and suggestions as per the annex.
We hope for further close and fruitful cooperation.




Sincerely yours,


Galina Saidova
World Bank Governor for Uzbekistan,
Minister of Economy of the Republic of Uzbekistan


NOTE from the team: The referenced comments were clarifications on names of companies referenced in the ICR, and prices of electricity and gas.  
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· (P118737) Project Appraisal Document
· (P133633) Project Paper
· Project Legal Agreements
· Environment and Safeguards Reporting Forms from Hamkor Bank, Uzpromstroy Bank, and Asaka Bank (see Annex 8)
· Aide Memoires dated:
· May 2, 2016
· October 23, 2015
· February 04, 2015
· October 4, 2014
· Jun. 30, 2014
· Apr. 08, 2015
· Dec. 15, 2015
· Jun. 30, 2016
· Jan. 03, 2017
· August. 31, 2017
· Implementation Status Reports dated:
· Oct. 16, 2009
· Feb. 24, 2010
· Jun. 21, 2010
· Oct. 15, 2010
· Oct. 21, 2010
· Feb. 25, 2011
· Oct. 27, 2011
· Jan. 12, 2012
· Jun. 21, 2012
· Aug. 10, 2012
· Nov. 09, 2012
· Jul. 02, 2013
· Aug. 16, 2013
· Feb. 14, 2014
· Apr. 15, 2015
· Dec. 01, 2015
· Dec. 23, 2016
· Dec. 23, 2016
· Jul. 17, 2017
· Oct. 12, 2017
· Mid-term review
· Operational Manual
· Survey of Opinion of Beneficiaries of Energy Efficiency project; September, 2017
· Subprojects technical data sheets
· Procurement plan dated Sep. 20, 2017
· M&V summary report
· Monthly Operational Summaries from May 11, 2010 to October 23, 2017
· World Bank Country Partnership Framework (CPF) – Uzbekistan


[bookmark: _Toc501555246]ANNEX 7. SUMMARY OF BORROWER’S ICR

Introduction
In the period 2000-2011, the growth of Uzbekistan’s GDP was accompanied by an increase in fuel and energy consumption. Energy intensity in Uzbekistan decreased from 0.82 to 0.36 tons of oil equivalent per $1,000 of GDP, but was still more than two times of the world average level[footnoteRef:8]. The country needed to improve its EE, and competitiveness of its economy. During preparation and implementation, the objective of the UZEEF project was highly in line with Uzbekistan’s priority, as confirmed by the Law on ‘Efficient Usage of Energy’ (1997), President’s Decree No. PP 2812, Presidential Decree No. PP-2343 (2015), and the Presidential Resolution No. PP-3012. [8:  World Bank Data. Energy use (kg of oil equivalent) per $1,000 GDP (constant 2011 PPP). https://data.worldbank.org/indicator/EG.USE.COMM.GD.PP.KD?locations=UZ-1W&name_desc=false. Retrieved in December 2017.] 

The project was approved by the Board on June 17, 2010 in the amount of US$25 million, with the objective to improve energy efficiency in industrial enterprises by designing and establishing a financing mechanism for energy saving investments in Uzbekistan. The credit became effective on December 15, 2011 and closed on January 31, 2016. An AF in an amount of US$100 million was approved by the Board on April 25, 2013. The AF became effective on December 6, 2013 and is expected to close on January 31, 2018. The project is implemented by three PBs- "Asaka", "Uzpromstroybank" and "Hamkorbank".

Project Achievement
The project was implemented successfully and achieved its development objective as evidenced by the over-achievement of key outcome indicators and intermediate result indicators.
The credit line component successfully established a credit facility for the PBs to provide sub-loans to IEs, and enabled them (PBs) to finance industrial EE sub-projects.
76 subprojects (from 32 enterprises) were implemented and resulted in an equivalent of 358,587 MWh of annual electricity savings, and 583,227 metric tons of annual CO2 emissions. The project achieved 158 percent of its energy savings target, and 124 percent of its CO2 emission reductions target. 
[bookmark: bookmark9]The capacity building component, with US$1 million allocated under each IDA credit, informed the government’s industrial EE policy and program design, developed IEs’ capacity to identify, prepare and implement EE projects, and supported project coordination and implementation. These trainings enabled PBs and IEs to gain experience in developing subprojects, hence the financing mechanism was applicable to other non-World Bank loans. 

Key Factors Affecting the Outcomes
Overall, the project built EE lending pipelines and made a significant impact on improving EE in IEs in Uzbekistan by expanding the access to commercial EE financing, raising the capacity of large industrial energy users to identify, prepare and implement EE projects, and establishing and demonstrating a viable business model for local banks to lend for a variety of industrial EE projects. 
In the start-up phase, the project accumulated an eighteen-month implementation delay. Given that the PBs did not have previous experience with World Bank projects, the PCU encountered a lot of difficulties in understanding and communicating the World Bank requirements, such as the safeguard requirements and procurement procedures. 
Due to the lack of knowledge and experience in EE, PBs had challenges in identifying eligible sub-projects and preparing sub-project documentation (business plans, feasibility studies, bidding documents, etc.), and conducting bidding per Bank guidelines. 
Staff with sufficient technical capacity and experience were crucial to successfully implement the subprojects. At the PCU, the staff turnover rate was high, which affected the effectiveness. At the PBs, each PB established a PIU whose staff dedicated time to EE lending. However, only Hamkor Bank established a separate division and full-time staff for EE lending. Thus, the PBs were only able to monitor the subprojects from their normal business operations perspective, not from a EE point of view. Checking whether the expectations of EE were met created additional work for the PCU.
The PCU and the World Bank took necessary measures to settle the situation and ensure achievement of planned results and indicators. After the initial stage, these issues were solved and the project was running smoothly.

The Borrower’s Own Performance and Lessons learned
The PCU worked closely with the Bank to deliver the first EE operation in Uzbekistan. The PCU visited the World Bank several times and participated in the workshops organized by the World Bank to resolve challenges. The PCU developed sufficient capacity to successfully implement the project. The experiences that the PCU gained were shared through capacity building and knowledge sharing activities provided to other stakeholders.
Lessons learned:
1. Policy support and government commitment was critical for the success of the project, and the achievement of planned results and targets. The presidential decrees and regulations helped the PBs to prepare subproject pipelines and raise the awareness of the potential gains from improved EE among and IEs.
2. PBs’ capacity in marketing and pipeline development needs to be developed. The PBs were overly relying on the PCU of the Ministry of Economy for subproject leads, and did not develop strong subproject origination capacity. Future capacity building should target helping PBs develop feasibility analysis of EE project, and EE project appraisal and loan origination skills. It is also important to improve all PB’s capacity to review World Bank safeguards, and ensure project participants fulfill safeguards requirements. 
3. Knowledge on the new and advanced technologies is helpful for IEs to identify new EE subprojects and inform PBs’ decision to finance related investments. As new and advanced technologies, such as Organic Rankine cycles (ORCs) became commercialized and mature, trainings on international and national best practices will help engineers to expand their understanding about the EE opportunities in different industries.


Proposed arrangements for future operation of the project
1. Inclusion of SMEs and private enterprises. The current project has primarily financed EE subprojects in large enterprises. All sub-borrowers are state-owned enterprises. The access to EE financing for SMEs and private enterprises needs to be improved to maximize EE improvements, and sustain EE lending. Customized capacity building approaches for large enterprises and SMEs are needed. For instance, many SMEs might rely more on facilitation and support through their industrial associations, network of peers, and external support.
2. Increasing the number of PBs. The three current PBs represented 29 percent of Uzbekistan’s total banking assets in 2014. This dedicated EE financing mechanism became a key instrument for scaling up industrial EE investments. The exemplary EE subprojects resulted in high level of interest in EE expressed by clients, and this increased the demand of EE financing. Allowing more banks to participate would help scale up EE in the country. 
3. Sub-loan limit per individual enterprise and sub-loan limit per group of associated enterprises should be increased. Based on analysis of the current subproject pipeline, the increases should be proposed to support potentially large modernization projects or achieving improved economy of scale (e.g. in waste to power generation). 


[bookmark: _Toc501555247]Annex 8: Environmental and Social Safeguards Reporting Forms:
Hamkor Bank
 Template for reporting on environmental and social evaluation of subprojects (based on the Operational Manual of July 15, 2010)
	Sub borrower
	Subproject 
	Industry sector
	Category per the legislation of the RoU (I, II, III, IV)
	
	Category per World Bank rules (A, B, C)
	Criteria for qualification (from the questionnaire)
	Does the enterprise have valid permits, licenses? (Yes / no)
	Ecological payments, fines? (yes / no)
	Complaints of the population or NGOs? (yes / no)
	Certification per ISO 14000? (yes / no)
	Unresolved environmental and social problems and concerted remedial measures

	AMMC
	1. Reconstruction of the industrial water supply shop #54 by installing frequency converters to the electric drive of pumping units. 
	Mining 
	0 (missing)
	
	С
	С
	Yes 
	Yes
	No 
	Yes
	Not available

	
	2.Replacement of press-filters
	Mining 
	0 (missing)
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Kvartz"

	1. Replacement of the melting complex and modernization of the old air supply system for blowing the bottom of glass furnaces 
	Construction materials
	3
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	2. Replacing an old compressor, and procurement of SCP 
	Construction materials
	3
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	3. Replacement of the old IS-8 glass-forming machine with a new energy-efficient one
	Construction materials
	3
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Uzmetkombinat"
	1. Modernization of pumping stations
	Metallurgy
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	2. Replacing of the old autotransformer with a new one with less losses 
	Metallurgy
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	3. Reconstruction of power equipment of the enamel preparation site -waste heat boilers 
	Metallurgy
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC «Bekabadcement»
	1. Modernization of the loading unit for raw materials - replacement of an electric excavator 
	Construction materials –cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	2. Modernization of the dosing system - installation of automatic tape scales 
	Construction materials - cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC «Qizilqumcement»
	1. Introduction of an automated system for dosing and feeding raw meal into cyclone heat exchangers of rotary clinker kilns №1,2,3 
	Construction materials - cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	2. Modernization of the component dosing system for cement grinding on cement mills # 2-7 with the installation of automated belt weighers in the amount of 30 pcs. 
	Construction materials - cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	3. Modernization of the secondary grinding system with installation of cone crushers instead of hammer crushers 
	Construction materials - cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	4. Introduction of a limestone averaging system with the installation of a stacker 
	Construction materials - cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	5. Modernization of cement mill No.7 with transfer to a closed grinding cycle and installation of a separator 
	Construction materials - cement production
	4
	
	С
	С
	Yes
	Yes
	No
	Yes
	Not available





Uzpromstroy Bank
Template for reporting on environmental and social evaluation of subprojects (based on the Operational Manual of July 15, 2010)
	Sub borrower
	Subproject 
	Industry sector
	Category per the legislation of the RoU (I, II, III, IV)
	Category per World Bank rules (A, B, C)
	Criteria for qualification (from the questionnaire)
	Does the enterprise have valid permits, licenses? (Yes / no)
	Ecological payments, fines? (yes / no)
	Complaints of the population or NGOs? (yes / no)
	Certification per ISO 14000? (yes / no)
	Unresolved environmental and social problems and concerted remedial measures

	JSC «Fergana TPP»
	modernization of low-voltage
networks
	Electrical power
	0 (missing)
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC «Sirdarya TPP»
	modernization of low-voltage
networks
	Electrical power
	0 (missing)
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC «Navoiazot»
	Stage 1 - Introduction of energy-saving
technologies in JSC "Navoiazot"
	Chemical
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	NMMC
	Improving energy efficiency of sulfuric acid production
by generating electric power
energy using
secondary energy resources
	Mining-metallurgy

	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Ferganaazot"
	Replacement of electric motors of centrifugal pumps of methyldiethanolamine (MDEA) solution of position 315,314 with steam turbines of ammonia production AM-76 
	Chemical
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Andijan Biokimyo"
	Recuperation of carbon dioxide
	Spirit
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Kokand spirt"
	Recuperation of carbon dioxide
	Spirit
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Bektemir spirt experimental plant"
	Recuperation of carbon dioxide
	Spirit
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC «Navoiazot»
	Reconstruction of DPC 7 and 8
	Chemical 
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Ferganaazot"
	1. Modernization of the steam turbine of the compressor, synthesis of gas position 401. 
	Chemical 
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	2. Replacement of the ceiling injector burners of the reforming furnace with more economical injector-type burners 
	
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	3. Modernization of the air separation shop
	
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	4. Installation of demineralization of technical water by membrane cleaning method (reverse osmosis)
	
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Ammofos-Maxam"
	Replacement of the electric motor driver with a modern high-voltage electric motor in a package with start-up equipment (5 pcs.) 
	Chemical 
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Ammofos-Maxam"
	Purchase of turbochargers for compressor stations
	Chemical 
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	JSC "Maxam-Chirchik"
	Transfer of the natural gas fired heater pos. 103, in unit of heat-using equipment, to the reforming furnace pos. 107 
	Chemical 
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	SC "Uztransgaz"
	Procurement of mobile compressor stations in the amount of 2 pcs. to reduce the amount of gas discharged into the atmosphere during fire works 
	Oil and gas

	0 (missing)
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	"Introduction of tubular regenerators on stationary gas turbines of gas pumping units"
	
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	AMMC 
	"Technical re-equipment and modernization of the central steam boiler plant"
	Mining-metallurgy

	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	
	"Technical re-equipment and modernization of the compressor station to produce compressed air"
	
	3
	С
	С
	Yes
	Yes
	No
	Yes
	Not available

	UE "Tashkent HPP Cascade"
	Modernization of UE "Tashkent HPP Cascade" branch " Shahrikhan HPP Cascade" 
	Hydro energy
	2
	В
	В
	Yes
	Yes
	No
	Yes
	Not available





Asaka Bank
 Template for reporting on environmental and social evaluation of subprojects (based on the Operational Manual of July 15, 2010)
	Sub borrower
	Subproject
	Industry sector
	Category per the legislation of the RoU (I, II, III, IV)
	Category per World Bank rules (A, B, C)
	Criteria for qualification (from the questionnaire)
	Does the enterprise have valid permits, licenses? (Yes / no)
	Ecological payments, fines? (yes / no)
	Complaints of the population or NGOs? (yes / no)
	Certification per ISO 14000? (yes / no)
	Unresolved environmental and social problems and concerted remedial measures

	NMMC
	Replacement of engines on 15 excavators
	Metallurgy
	
	
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzbekenergo"

	UE "Tashkent TPP"

	Replacement of 35-500kV air circuit breakers with gas-insulated circuit-breakers
	Power energy
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE "Uzelectroset"
	Replacement of 35-500kV air circuit breakers with gas-insulated circuit-breakers
	Power energy
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE "Fergana TPP"
	Replacement of 35-500kV air circuit breakers with gas-insulated circuit-breakers
	Power energy
	
	С
	С
	Yes
	No
	No
	No
	Not available

	SC "Uzneftegazdobycha"

	UE «Mubarakneftgaz»
SC "Uzneftegazdobicha"
	Electricity generation using the Rankine Organic Cycle (OCR) technology at the Pamuk DCS with a capacity of 2.0 MW
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE «Shurtanneftgaz»
SC "Uzneftegazdobicha"
	Electricity generation using the Rankine Organic Cycle (OCR) technology on DKS-1 with a capacity of 4.5 MW
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE «Mubarek GPP» SC "Uzneftegazdobicha"
	Optimization of power consumption by installing frequency converters
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE «Mubarakneftgaz»
SC "Uzneftegazdobicha"
	Optimization of power consumption by installing frequency converters
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE «Shurtanneftgaz»
SC "Uzneftegazdobicha"
	Optimization of power consumption by installing frequency converters
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	UE «Mubarakneftgaz»
SC "Uzneftegazdobicha"
	Utilization of flare gases for generating power energy through gas turbine power plants (gas turbine)
	Oil and gas
	
	B
	В
	Yes
	No
	No
	No
	Not available

	UE «Shurtanneftgaz»
SC "Uzneftegazdobicha"
	Utilization of flare gases for generating power energy through gas turbine power plants (gas turbine)
	Oil and gas
	
	B
	В
	Yes
	No
	No
	No
	Not available

	NHC "Uzbekneftegaz"

	SC «Uztransgaz»
	Optimization of electricity consumption (credit granted for the purchase of low-frequency frequency regulators of the rotation speed of electric motors)
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	SC «Uztransgaz»
	Reducing losses of natural gas (credit granted for the purchase of a mobile compressor unit for the utilization of natural gas)
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	SC «Uztransgaz»
	Electricity generation using the Organic Rankine (OCR) technology on DCS
Hodzhiabad with a capacity of 1.0 MW
	Oil and gas
	
	С
	С
	Yes
	No
	No
	No
	Not available

	Association of Food Industry

	JSC «TOSHKENT YOG’-MOY»
	Reducing the consumption of energy resources by replacing part of the boiler equipment and relocating part of the boiler room (the loan was issued for payment of the supplied boiler equipment)
	Oil and fat
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC «URGANCH YOG’-MOY»
	Reducing energy consumption by replacing boiler equipment
	Oil and fat
	
	С
	С
	Yes
	No
	No
	Yes
	Not available

	JSC «KATTAQO’RG’ON YOG’-MOY»
	Reducing energy consumption by replacing boiler equipment
	Oil and fat
	
	С
	С
	Yes
	No
	No
	Yes
	Not available

	JSC «UCHQO’RG’ON YOG’»
	Reducing energy consumption by replacing boiler equipment
	Oil and fat
	
	С
	С
	Yes
	No
	No
	Yes
	Not available

	"Uzpahtasanoat" Association

	JSC "Uzpahtasanoat"
	Hydraulic presses
	Ginning
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzpahtasanoat"
	Sunflower lighting device
	Ginning
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzpahtasanoat"
	Procurement of hydraulic presses
	Ginning
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzpahtasanoat"
	Procurement of hydraulic presses
	Ginning
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzmetkombinat"

	JSC "Uzmetkombinat"
	Introduction of reactive power compensating devices at substations PGV-1, PGV-3 and GPP-110/35/6CsiP
	Metallurgy
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzmetkombinat"
	Introduction of high-voltage frequency converter on electric drives of I-II-group of CNS-1 pumps
	Metallurgy
	
	С
	С
	Yes
	No
	No
	No
	Not available

	JSC "Uzmetkombinat""
	Replacement of transistor voltage regulators of furnaces of enamel of department PTNP
	Metallurgy
	
	С
	С
	Yes
	No
	No
	No
	Not available
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Processing of EE credit
line to participating
banks, which further
processed loans to
industrial enterprises
(USS$123 million)

Disbursed EE funds from IDA and PBs
(US$143.881 million)

EE sub-loan portfolio
(76 sub-loans)

Increased EE in industrial

Enterprises:

* Leveraged EE investments
(US$69.58 million)

* Energy savings
(359GWh)

+ (02 emission reductions
(583 227 tons)

Reduced poverty through
the improved
competitiveness of selected
Uzbekistan industrial
enterprises

Lowered CO2 emissions
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