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Project Summary

	Project Identifiers

	1.   Project name: Demand-side Energy Efficiency in Public Buildings, Lodz Municipal Energy Services Company
	2.   GEF Implementing Agency: EBRD

	3.   Country or countries in which the project is being implemented: Poland

	4.   Country eligibility: Poland ratified the UNFCCC on 28 July 1994 and signed the Kyoto Protocol 15 July 1998.

	5.   GEF focal area(s):  Climate Change 
	6.   Operational program/Short-term measure: OP 5:  Removal of Barriers to Energy Efficiency and Energy Conservation


	7.   Project linkage to national priorities, action plans, and programs:

This project will support ongoing efforts by Poland to increase energy efficiency in buildings and reduce energy consumption.  As stated in Poland’s Second National Report to the Conference of the Parties to the UNFCCC, measures to increase energy efficiency in the municipal sector and more specifically enhancement of heat insulation of buildings and activities permitting a more rational use of heat energy are a central element of Poland’s policies and measures to reduce greenhouse gases.  This project also complements Poland Thermo-modernisation Programme, which has been introduced in order to protect households against the worst impacts of liberalising heat prices.  Under the Thermo-modernisation Programme, state funds have been made available to provide credits to owners of housing who wish to improve the thermal properties of dwellings, or to owners of local heating networks of up to 5.8 MW wishing to modernise their systems.  The project is also in line with the 1997 Energy Act, which includes a number of articles to improve energy efficiency in Poland.



	8.   GEF national operational focal point and date of country endorsement:



	Project Objectives and Activities

	9.  Project rationale and objectives:

Rationale:

To demonstrate that large demand-side energy efficiency investments in public sector (here: municipal) buildings can be effectively implemented by the private sector through the establishment of a Public Sector or Municipal ESCO.
	

	Objectives:

The benefits for the Municipality of Lodz derive from energy efficiency investments implemented by a Municipal ESCO and include the following:

· Lower energy consumption and operating costs in terms of heat, fuel and maintenance spending; savings in the City Budget in terms of energy related spending;

· Reduced emissions of greenhouse gases and other local/regional pollutants like NOx, SO2, particulate matter;
· Improved quality and reliability of energy services; 

· Reduced requirements for the City Administration involvement in energy activities;

· Off-balance-sheet financing of the investments, which would not affect the borrowing capacity of the City.

· Assurance that the Municipality receives the best deal through a competitive bidding process
	Indicators:

· Reduced percentage of municipal budget that is spent on heat and electricity

· Energy savings will reduced the energy demand, which can be translated in reduction in coal used for heat and electricity supply to the Municipality

· Better control of temperature in buildings, higher comfort levels

· Less time spent by headteachers, hospital employees and building administrators on energy services, concentration on core tasks

· Free up municipal borrowing capacity for other public services

· Highest present value of the energy savings off the established baseline

	10. Project outcomes:

Increase energy efficiency in public building in Lodz and demonstrate a new and replicable way to outsource public sector energy management to the private sector
	Indicators:

· Successful achievement of energy savings and energy management as stated in the Energy Performance Contract, reduced energy spending of Municipality, reasonable profit for the private sector

	11. Project activities to achieve outcomes (including cost in US$ or local currency of each activity):

· Work with City of Lodz to prepare an indicative package of energy efficiency investment that will be implemented by a private sector ESCO operator (EUR 60,000)

· Work with the City of Lodz to prepare an international tender for a private sector ESCO operator to participate in the Municipal ESCO and prepare an Energy Performance Contract (EUR 240,000)

· Installation of demand side energy efficiency measures in 500 public buildings through energy performance contracting.  The measures include heat substation upgrade; modernisation of heating installation in buildings including thermostats and valves; thermo-modernisation including ceiling and wall insulation, window replacement and repair. 


	Indicators:

· List of buildings that are best suited for energy efficiency investments, estimate of energy savings to be achieved

· Preparation of the tender documents and the Energy Performance Contract (EPC), launch of the international tender, negotiation and signing of the EPC with the winner of the tender

· Implementation of the investment plan and achievement of agreed energy savings




	12. Estimated budget (in EUR):

Project preparation: EUR 197,000 paid from EBRD Donor Trust Funds
Energy efficiency investment plan:

Equity:

GEF: USD 1 million or EUR 1.136 million

Private sector ESCO operator: EUR 3.5 million
And Possibly the Municipality

Debt:

EBRD: EUR 10 million
Other lenders: EUR 7.664 million
TOTAL: EUR 22.3 million

	Information on institution submitting project brief

	13.  Information on project proposer: European Bank for Reconstruction and Development (EBRD).  EBRD was established in 1991 and exists to foster the transition towards open market-oriented economies and to promote private and entrepreneurial initiative in the countries of central and eastern Europe and the Commonwealth of Independent States (CIS) committed to and applying the principles of multiparty democracy, pluralism and market economics.

 Address:

 One Exchange Square

 London EC2A 2JN

 www.ebrd.com

	14.  Information on proposed executing agency (if different from above):  



	15.  Date of initial submission of project concept: May 2001

	Information to be completed by Implementing Agency:

	16.  Project identification number: DTM #: 18194

	17. Implementing Agency contact person: 

Terry McCallion

Operation Leader

Principal Banker

Energy Efficiency Team

EBRD

McCallionT@ebrd.com
Phone: +44-338 74 78

Fax: +44-338 69 42
	Nathalie Roth

Project Preparation Committee Officer

Energy Efficiency/Power &Energy Utilities

EBRD

RothN@ebrd.com
Phone: +44-338 75 68

Fax: +44-338 72 80

	18.  Project linkage to Implementing Agency program(s):

The guiding operating principles of the EBRD are transition impact, additionality and sound banking principles.

Transition Impact: The Project is expected to have a good transition impact by demonstrating an innovative, replicable and private sector-based way for outsourcing energy management to the fullest extent. Although there are some ESCOs operating in Poland (including those sponsored by Dalkia, L&S and Honeywell, which are financed by the Bank) the market penetration has been very low, and the notion of a special purpose ESCO working exclusively for one public sector client covering their full requirements under a single contract is new. 

Additionality: The Bank’s involvement is additional because:
(i) the Bank, through its specialised experience in financing energy efficiency activities, would add quality to the project, under the MUNESCO approach, in terms of the competitive selection of the ESCO, and the design of the contract under the TC assistance. 

(ii) the Bank would be able to offer specialised project finance with longer maturities than are readily available in the marketplace.



1. Project Description

1.1. Project rationale and objectives

1.1.1. Introduction

Poland registers large inefficiencies at the point of energy usage, especially the usage of heat.  This is partly due to the poor thermal performance of much of the building stock, but also to the lack of sophisticated controls and the absence of metering.  Heat supply is often regulated using so-called ‘qualitative’ methods – i.e. with a constant flow rate, the output of boiler system is manually adjusted according to outside temperature.  Building users in turn have no control over the amount of heat they receive, and no incentive to use heat rationally.

The city of Lodz is the second largest city in Poland with a population of 800,000.  It is located almost in the centre of Poland some 130 km south west of Warsaw and covers an area of 294 km2.  For the last 150 years the city used to be one of the largest Polish industrial centres specialising primarily in textile industry. Other important sectors in the city are: food processing, electronic equipment and construction.  The changes in the early nineties hit the textile industry badly and Lodz experienced recession and high unemployment.  Lodz is also a major educational centre and hosts 7 state universities and institutes of higher education and more than 40 research centres.  There are approximately 660 schools, 23 hospitals and 167 outpatient clinics.  Like the other older industrial cities in Poland, Lodz has a mixed housing stock, some estates were built for workers more than hundred years ago, other large estates consisting of the typical panel block were built after the war.

1.1.2. Objectives of the Project

The Lodz Municipal ESCO project (“the Project”) will finance demand side energy efficiency investment in the municipal building stock of the City of Lodz (“City” or “Lodz” or “Municipality”).  The project aims to (i) reduce energy consumption and thus the cost of energy services for the City’s public building stock and (ii) introduce greater efficiency in the management of the City’s utility purchases and energy systems.

The specific areas where the City would expect to benefit from such arrangements are the following:

· Lower energy consumption and operating costs in terms of heat, fuel and maintenance spending; savings in the City budget in terms of energy related spending

· Reduced requirements for the City Administration involvement in energy activities;

· Improved quality and reliability of energy services; 

· Off-balance-sheet financing of the investments, which would not affect the borrowing capacity of the City.

· Assurance that the Municipality receives through the competitive bidding process (tender) the best deal, which means the highest present value of energy savings off an established baseline that would be passed on to the Municipality 

The energy savings and reduced energy demand, which will be the outcome of this project, can be translated into reduced heat and electricity supply and reduced fuel use.  The fuel used in Poland for generating heat and electricity is predominantly coal and as such would result in a reduction of CO2, CO, NOx, SO2 as well as particulates emissions. 

The Municipal ESCO (“MunESCO”) project in Lodz is the first project of an innovative Public Sector ESCO Programme, which the EBRD is exploring in different cities and countries in Central and Eastern Europe.  As the forerunner for the Public Sector ESCO programme, the Municipal ESCO in Lodz has a very high demonstration value.  The rationale behind developing a Public Sector ESCO Programme is described in more detail in the following section.

1.1.3. EBRD’s experience in ESCO financing

The EBRD has an extensive experience in financing Energy Service Companies (“ESCO”) over the past years.  It is currently financing 11 private ESCOs (which are all financed under Multi-Project Facilities involving large sponsors) and one state owned ESCO in Ukraine, as well as one ESCO in Hungary financed indirectly through the Energy Efficiency and Emission Reduction Fund.  This involves an aggregate commitment of EUR 88 million, of which EUR 68 million is in form of debt and 20 million in form of equity and total project costs of EUR 250 million in 7 countries (Hungary, Lithuania, Slovakia, Czech Republic, Romania, Poland, Ukraine).  

The EBRD finances to date three ESCOs in Poland most of which are financed through a Multi Project Financing Facility:

· Honeywell ESCO Polska: focuses primarily on housing co-operatives;

· Dalkia Termika: focus is on district heating network improvements;

· Landis & Staefa: focus is primarily on public sector contracts.

Although ESCOs are a very effective method of providing energy services, they have only had success in penetrating the market with relatively small individual projects and faced difficulties in working with public sector entities especially municipalities.  The reasons seem to be related to the following.  

· Scepticism – many potential clients do not believe that there can be win-win solutions;

· Energy Costs – regulation and subsidies sometimes result in energy costs or energy savings that are too low and do not allow the ESCO to retain the benefits and necessary profits;

· Products – standard ESCO offering may not fit the exact need of the client, often divergence between the product offering from an ESCO and the precise and full requirements of the public sector client;

· Development costs: from an ESCO's perspective, developing individual ESCO projects is both time and capital intensive.  Unless there are reasonable assurances at an early stage that energy service performance contracts will be awarded, there is an unwillingness to devote the resources to what may be an unsuccessful and expensive project development effort;

· Profit – municipal governments frequently object to allow the private sector to make a reasonable profit;

· Getting the best deal - municipalities or governmental entities want to get the best deal when opening up to ESCOs.  That is normally best achieved through a competitive process, which is often complex and costly to organise;

· Lack of experience and reluctance to yield control - many municipalities have no prior experience in dealing with ESCOs and more generally, private sector participation in the financing and operations of municipal services.

To overcome the problems mentioned above and reduce the barriers to energy efficiency investments via ESCOs especially in the public and municipal sector, the EBRD has developed a new concept: the Public Sector ESCO Programme.

1.1.4. Public Sector ESCO

The main concept of a Public Sector ESCO is to select through a competitive tender a qualified private ESCO operator to take over the management of all or part of the municipality's or governmental entity’s energy services with a view to introducing efficient management practices, implementing investments that are self-financing to the fullest extent and improve the quality and reliability of service.  The private sector ESCO operator would set up a Special Purpose Company (SPC) or use an existing ESCO, and raise the financing on its balance sheet.  The main advantages to the public entity are reduced energy consumption and hence reduced budgetary expenditures, improved quality of service, reduction of local and global air pollution, off-balance sheet financing and demonstration effect of private sector involvement.  

There are two main special features of the Public Sector ESCO in comparison with usual ESCOs:  (i) the Public Sector ESCO has one single large scale Energy Performance Contract with one large public sector entity (municipality, ministry, large state owned company) and (ii) the Public ESCO is selected through competitive tendering ensuring that the Energy Performance contract will be awarded only to the operator that proposes the best economic value and expertise.

The role of the EBRD in this structure is three-fold: 

· Help prepare and mobilise donor grant funds for preliminary studies to identify the universe and scope of energy efficiency investments;

· Help prepare and mobilise grant funding to assist the public entity in preparing the tender documents and the Energy Performance Contract as well as conducting a competitive tender for the selection of a qualified ESCO operator;

· Finance the special project company (either SPC or existing ESCO) through a limited recourse loan or a guarantee of payment by the public entity to the ESCO operator.

The Bank’s involvement will help to overcome the following main barriers to energy efficiency investments that are observed in the context of ESCO operations with public sector clients:

· Reservations of the public sector vis-à-vis private sector participation;

· Inexperience of public sector with structuring a tender that maximises transparency and quality of outcome or reluctance of public sector to commit funds to that end;

· Reluctance of private ESCO operator to incur development costs for large scale projects with public sector clients if outcome, financing and transparency of tender documents are uncertain;

· Divergence between the product offering from an ESCO and the precise and full requirements of the public sector client.

In order help overcome the barriers to demand side energy efficiency in the public sector, the Bank applies for GEF funds under the GEF Operational Programme 5 “Removal of Barriers to Energy Efficiency and Energy Conservation”, in order to support the Lodz Municipal ESCO as the first demonstration project in the new Public Sector ESCO Programme.

1.1.5. Municipal ESCO in the City of Lodz

As mentioned above the Municipal ESCO (“MunESCO”) is wholly or at least majority-owned by an experienced ESCO operator.  The City of Lodz has shown to have a keen interest in having some decree of control in an eventual ESCO company.  Therefore, it has been assumed that in this case the City would be the minority owner in the Municipal ESCO exercising its control through its minority shareholding and shareholders’ agreement.  The operator, who would take the majority shareholding, will be selected through open international tendering.  A pre-qualification process, controlled by the City, ensures that only operators with a proven track record will be invited to submit proposals.  This would ensure that the outsourcing of energy activities would be done to a capable operator, which is able to take the project related technical risk, to upgrade the assets as required and to guarantee the reliability and quality of the service provided.  As the minority shareholder the City would draw its share of the success of the operator while having control on any unwanted changes in the strategy of the company.

The municipality enters into an energy performance contract with the Municipal ESCO with duration of at least 10 years and with a provision for an extension through re-tendering.  The EBRD assists the municipality in mobilising grant funding for a study to identify the "universe" of projects, conduct energy audits on a statistically significant sample, advice in legal problems of development of Municipal ESCO structure and mutual relations between private sector and the City as well as prepare the tender documents and assist in selecting the best City partner.  This preparatory study also determines a baseline for energy consumption.  The specific investment requirements will be identified by the future Municipal ESCO operator.

The Municipal ESCO bidders have to agree to meet the performance targets specified in the tender.  The successful bidder will be selected based primarily upon the highest present value of the energy savings off of the established baseline that would be passed along to the Municipality.

The selected Municipal ESCO operator would install appropriate technology in its clients’ premises at its own cost and guarantee: the completion of their proposed investment programme; the level of service; the level of energy savings; and the ongoing technical performance for an agreed period of time.  The Municipality would make periodic payments directly to the Municipal ESCO.

1.1.6. Complementarity to ongoing GEF support to ESCOs

Ukraine:

The GEF supported in 2000 a project titled “Removing Barriers to Greenhouse Gas Emission Mitigation through Energy Efficiency in the District Heating Sector”.  This project aims at establishing a commercially run ESCO in Ukraine, which is majority owned by the private sector, to conduct the supply and demand-side energy efficiency activities mainly in the district heating sector on the municipal level.  Part of the GEF contribution is to provide funding support (USD 4 million) for a pilot investment programme (USD 24 million) to rehabilitate a fragment of the Rivne city district heating system.  The investment programme is based on energy performance contract of 6-7 years and includes investments in boiler plants, local heat substations and installation of controls and meters in housing.

In 1997 the EBRD has been involved in establishing the first Energy Service Company in Ukraine, the UkrESCO, to implement a range of energy saving projects in the public and private sector.  EBRD mobilised EU-Tacis funds to set up a legal framework for the UkrESCO and to bring in a private sector operator.  The UkrESCO has been created as a joint stock company. The EBRD financed the UkrESCO through an EUR 22 million sovereign loan.  

Despite the initial failure of attracting private sector investors to enter the ESCO market, the UkrESCO is well on track to meet its main objectives, which are (i) to create the foundations for development of effective mechanisms for implementing energy saving projects in Ukraine using private sector resources and (ii) to enable small and medium sized enterprises and public sector institutions in Ukraine to implement energy saving projects.  UkrEsco has continued to make significant progress in developing projects, to date five projects have been signed.

Lessons learnt from the EBRD experience with UkrESCO are integrated in the design of this Project.  The ESCO business environment in Poland is different from the one in Ukraine.  In comparison to Ukraine, a number of private sector ESCOs operate already in Poland.  Whilst there is significant potential for energy efficiency investment in Ukraine and for such investments to be self-financing, it is the credit risk of clients that remains a barrier for the private sector to underwrite these investments.  The credit risk of clients does not represent such a barrier in Poland.  The MunESCO project that the EBRD is pursuing in this Project is different from the existing EBRD ESCOs in Ukraine and Poland and the GEF supported ESCO in Ukraine and unique in its form in Central and Eastern Europe and CIS.  The success of this approach would demonstrate its effectiveness in unlocking productivity improvements for public sector clients whether they are other municipalities or central government departments.
Croatia: 

In 2000 GEF participated in Croatia in the establishment of a utility based ESCO within HEP (Hrvatska Elektroprivreda), the Croatian National Power Utility, to develop a market for energy efficiency projects and services.  The ESCO will promote, develop and finance energy efficiency projects.  End users will be able to pay for the investments from the energy cost savings that the ESCO guarantees.  The utility based and utility owned ESCO approach has been chosen because HEP owns or manages many of the assets that can benefit from energy efficiency activities, so that the utility ESCO model will attract private partners to serve the projects that will be developed (to provide equipment, technical and engineering services, etc.).  The project finance budget for the ESCO is USD 20 million and GEF provides 2.4 million contingent grants for early capital investment funding of initial projects (out of a total GEF package of 7 million to participate in the USD 30 million total project costs).

Hungary:

The GEF is supporting a project titled “Hungary Energy Efficiency Co-financing Programme (HEECP I and II)” initiated by IFC/WB.  The programme aims at overcoming critical financing barriers to investments in energy efficiency (EE) in Hungary and to promote local EE markets and capacity, the project will create an EE co-financing program to facilitate and leverage private sector capital (including domestic bank capital and credit lines with international financial institutions) for EE investments.  The project will provide partial credit guarantees, whereby funds would be reserved to cover the guarantee liability, and medium- to long-term co-financing loans, targeting three subsectors: lighting, district heating and industrial motors and processes.  The project will reduce credit risk on EE financing for eligible local financial intermediaries, facilitate longer term financing terms, provide targeted technical assistance, and reduce transaction costs borne by project participants.  The HEECP2 is a follow-up project and proposes a co-financing facility that combines USD 12 million from IFC and USD 4 million from GEF (allocated under HEEPC I) to provide partial guarantees for energy-efficiency investment related loans, initiated by participating Hungarian financial institutions.  A GEF technical assistance allocation is used to support local financial institutions and Energy Efficiency and ESCOs businesses to prepare projects. 

Although the approach used in the HEECP programme is different from the approach proposed in this Project, the outcome is the same and results in lower financing costs for energy efficiency investments and ESCO operators.

If the tender for the MunESCO in Lodz Poland is successful, the EBRD will try to replicate the same structure in large cities in Hungary.  As co-financing from other local or international lenders is required, the Bank could use the structure set up by IFC/GEF in Poland to secure debt financing from local financing institutions at reasonable rates, which will further attract private sector participation in the MunESCO programme.  

1.1.7. Relation of this Project to ongoing activities in Poland 

International obligations and actions

Poland is in the process of ratifying the Energy Charter Treaty, which it signed in 1994. Poland is also a signatory to the Kyoto Protocol, and has ratified the UN Framework Convention of Climate Change. Under the terms of the Kyoto Protocol (yet to be ratified), Poland commits to reduce its greenhouse gas emissions by 5% in the period 2008-12 relative to a 1988 baseline.

As stated in Poland’s Second National Report to the Conference of the Parties to the UNFCCC, measures to increase energy efficiency in the municipal sector and more specifically enhancement of heat insulation of buildings and activities permitting a more rational use of heat energy are a central element of Poland’s policies and measure to reduce greenhouse gases.
Legislation, policies and programmes for energy efficiency

1997 Energy Law

The most significant piece of energy-related legislation is the 1997 Energy Act, which, although primarily concerned with supply-side issues, contained a number of Articles relevant to energy efficiency. Article 45 explicitly creates the framework for DSM activities, by stating that energy tariffs "… may include costs of co-financing by energy enterprises of projects and services the purpose of which is to reduce energy and fuel consumption by customers…".

Thermo-modernisation Programme

The thermo-modernisation programme has been introduced in order to protect households against the worst impacts of freeing heat prices. State funds have been made available to provide credits to owners of housing who wish to improve the thermal properties of dwellings, or to owners of local heating networks of up to 5.8 MW wishing to modernise their systems.  The fund will cover the final 25% of loan repayments on qualifying investments.  The programme also provides guarantees of up to 50% for loans taken out to finance energy efficiency investments.

Other funds for energy efficiency investments

The National Fund for Environmental Protection is made up of fines and fees paid by firms exceeding various pollution emission limits.  It offers grants and soft loans for environmental investments, including energy efficiency.

The ECO Fund was created by converting 10% of Poland’s debt, and is designed to fund projects with positive international environmental impacts. Certain energy efficiency projects are eligible for support, with grants of up to 30% of the investment cost available.

1.2. Current situation (baseline course of action)

1.2.1. Previous and current energy efficiency investments in Lodz

On the building level, practically all energy efficiency investments that have been done so far in Lodz focused on schools.  Schools are part of the most important targets for energy conservation because, due to their high average volume, their energy-related spending accounts for over 80 % of all energy spending of the City although their share of the number of buildings is somewhat over 50%.

On the substation level, over 85% of the substations have been modernised in the past years.  Most of the rehabilitated substations belong to the District Heating Company (ZSC), which is part of the local combined heat and power plant (EC Lodz) and owns 88% of the substations in Lodz. The remaining substations, largely unrefurbished substations, belong to the city of Lodz.  The secondary district heating networks are old, unbalanced and without thermostats.

According to the City of Lodz Administration, Department of Education, Investment Office, the recorded level of spending for energy efficiency has been PLN 2.5 million (EUR 0.65 million) in 2000, the plan for 2001 previews energy efficiency investments of PLN 4.2 million (EUR 1.09 million).  

1.2.2. Investment needs

Based on own energy audits and other sources, the Agencja Poszanowania Energii estimates the total value of energy saving investments in public buildings in Lodz to be around PLN 203 million (EUR 52.73 million).  In comparison, the Energy Plan for Lodz elaborated by the Foundation for Efficient Use of Energy, Warsaw, estimates this figure to be PLN 105 million (EUR 27.27 million).

The differences are due to different scope of modernisation taken into consideration.  The study made by Agencja Poszanowania Energii includes a complete thermomodernisation programme including building envelope modernisation (wall and roof insulation) and window replacement.  In case of the assumptions of the Lodz Energy Plan, only partial insulation of building and partial window replacement are suggested.

The actual scope of modernisation works is between these two figures (EUR 27.27 million – 52.37 million) and the final decision should be made by the Municipal ESCO Company in co-operation with the City of Lodz.

1.2.3. Estimated Baseline

The baseline for this project will be the historic and future budgeted municipal spending for energy efficiency in public buildings.  As mentioned in section 1.2.1, the recorded level of spending for energy efficiency has been PLN 2.5 million (EUR 0.65 million) in 2000, the plan for 2001 previews energy efficiency investments of PLN 4.2 million (EUR 1.09 million).  Taking an average investment of EUR 1 million per year, this would result in EUR 5 million over the next five years.  Based on the investments needs mentioned in the previous section and the investment plan laid out in the following section, under the current energy efficiency spending it will take over 20 years to cover the basic investment needs.

1.3. Expected project outcomes, with underlying assumptions and context (alternative course of action)

1.3.1. Investment scope

Based on the investment needs identified in section 1.2.2, a preliminary investment plan has been identified.  The ESCO operator and the city will determine the exact investment plan and the final group of buildings after the tender.

The initial investment programme has been identified during the preliminary assessment of the Lodz MunESCO conducted by Electrowatt Ekono and is based on the energy savings study conducted by Agencja Poszanowania Energii S.A.  The assessment focused on the potential for making demand-side energy efficiency investments in the public buildings and facilities of Lodz and 500 buildings out of a total of 745 buildings (including 413 educational buildings, 22 social security buildings, 7 sport facilities, 7 cultural and preserving heritage buildings as well as 35 different, individual buildings used for specific communal functions) have been selected to be included in the initial energy efficiency investment programme.  The main criteria for selecting the buildings in the feasibility study was that i) that the Municipality is in full control of the budget allocation for the buildings, ii) high importance given to level of comfort, e.g. only those buildings with a high level of usage and iii) energy saving measures with a project IRR of 11% over a ten year EPC contract.

The preliminary package of energy efficiency investment measures for the mentioned buildings include the following: 

Energy Efficiency Measures and Estimated Investments

	Scope of measures
	Share of buildings for these measures 
	Investment 

Euro 000

	Heat substation upgrade
	10%
	1,360 

	Heating installation upgrade and valves
	100%
	2,370 

	Ceiling insulation
	100%
	5,790 

	Wall insulation
	25%
	5,120 

	Window replacement and repair
	25%
	7,660 

	Total
	
	22,300 


Experience in thermo-modernisation of buildings in Polish conditions gives the following, typical payback times of investments:

Overview of feasibility of selected modernisation measures
	No
	Measure
	SPBT [years]

	1
	Energy management (monitoring, targeting)
	< 1

	2
	Modernisation of a substation
	1 - 3

	3
	Modernisation of Heat-only-Boilers
	2 - 6

	4
	Modernisation of a heating installation (incl. thermostats)
	2 - 5

	5
	Insulation of ceilings, attics
	3 - 8 

	6
	Insulation of walls
	> 8 - 10 

	7
	Window replacement
	> 15 - 20

	8
	Repairing and sealing of windows 
	2 - 3

	9
	Replacement of lighting 
	1 - 2

	10
	Tap hot water system (swimming pools, sport centres)
	1 - 3


In order to ensure the best economic and financial outcome of the defined energy efficiency investments, these investments should be implemented as soon as possible. If the City were to continue making investments at the current rate, the benefits of the defined investments would be delayed significantly.  To avoid this, the City would need to identify other financing options, which would allow the earliest possible utilisation of the saving opportunities this project opens to the City of Lodz.

1.3.2. Implementation Options and choice of Municipal ESCO

In order to address the above outlined issues the EBRD has indicated that it is prepared to assist the City of Lodz in the implementation of the identified energy efficiency measures through a Municipal ESCO arrangement and the City has signed an agreement to develop the Project.  

Other possibilities considered have been (i) the continuation of the present procedures, (ii) initiation of a revolving funds within City structure, (iii) project outsourcing of services to an external ESCO.  A study conducted by APE for the City of Lodz indicated the ESCO option as the best alternative.  The City of Lodz ordered a second independent opinion on the results of the above-mentioned study.  The independent opinion reconfirmed the Municipal ESCO as the preferred option over the external ESCO based on the following arguments:

· Complicated contracts with external ESCO;

· The thread of cherry picking by external ESCO by selecting the most profitable projects from the point of view of the ESCO, leaving equally important but less profitable investments aside.

1.3.3. Global benefits

This main aim of the project is to reduce energy consumption and thus the cost of energy services for the City of Lodz.  A preliminary assessment of the Energy Management Programme of Lodz conducted for the EBRD, estimates annual energy savings of about 650,000 GJ.  Approximately 90% of the energy savings are expected to be from heating and 10% from electricity.  The 650,000 GJ do not include a further 10 % of energy savings that may be achieved through the introduction of improved energy management practices in buildings. 

Electricity generation in Poland is dominated by coal, which accounts for 97% of all power produced (55% from hard coal, 42% from lignite).  The remaining 3% of Poland’s electricity come from hydro-plants.  15% of the electricity is generated in conjunction with heat from district heating plants.  Electricity transmission and distribution losses currently stand at about 13%.  In the district heating sector, it is estimated that distribution energy losses in some systems amount to 45% (compared with a typical figure of 10% in a well-maintained system).  About 25 - 30% of Poland’s district heat are derived from heat-only plants.  Based on this information and assuming that the energy savings achieved through the demand side energy efficiency investments will result in a fuel reduction on the supply side, the energy efficiency investments will generate a reduction of around 163,700 tCO2/yr (calculations in Annex 1).

1.4. Activities and financial inputs needed to enable changes (increment)

1.4.1. Investment and financing programme

The investment programme of EUR 22 million will be spread over a period of up to five years, with the average annual investment of EUR 4.4 million.  It is also possible that MunESCO could implement the investments over a shorter time frame; this will be determined as part of the tender.  This annual investment programme is about four times bigger than realised presently.  The incremental costs (see section II) result in EUR 17 million and result in an additional global environmental benefit of 122,700 tons CO2 emission reductions.

In order to facilitate the achievement of these additional investments and additional emission reductions through the establishment of the Municipal ESCO, the EBRD contribution is as following:

· Assist in the preparation and mobilisation of donor grant funds for preliminary studies to identify the universe and scope of building level energy efficiency investments;

· Assist in the preparation and mobilisation of donor grant funds to help the public entity in preparing the tender documents and the Energy Performance Contract as well as conducting a competitive tender for the selection of a qualified ESCO operator.  The EBRD through a carefully designed tender procedure and documentation can help towards a favourable assessment of the upsides of the deal and fair assessment of risks involved upon which the bidders are making their proposals for the investment scope and Energy Performance Contract;

· Financing the special project company (either SPC or existing ESCO) through a limited recourse loan or a guarantee of payment by the public entity to the ESCO operator.  The Energy Performance Contract will be a ten year contract to allow the MunESCO to recoup its investments and make an acceptable return.  The EBRD financing will therefore have a long maturity of 12 years with a 2 year grace period.  EBRD will also identify local and international lender interest in participating in the project in order to include a full financing package in the tender.

The anticipated financing structure will be as follows:

Financing of the Municipal ESCO [EUR]:

	
	ESCO operator and the

City Lodz
	GEF
	EBRD
	Other Lenders
	Total
	%

	Equity
	3.5
	1.136
	
	
	4.5
	21%

	Debt
	
	
	10
	7.664
	17.8
	79%

	Total
	
	
	
	
	22.3
	100%


It is expected that MunESCO will be highly leveraged, as is common practice in the ESCO business.  The City of Lodz is considering taking a minority equity stake in the MunESCO.  It is envisaged that the EBRD will provide up to 50% of the MunESCO’s total financing needs. 

1.4.2. Main risks involved in the project

This project will demonstrate a new and replicable way to outsource public sector energy management to the private sector and will give a boost to the stagnating Polish ESCO market.  The main risks are:  

	
	Risks 
	Risk mitigation initiatives

	R1
	Credit risk of municipality:

Ability and willingness of municipality to continue to allocate the necessary energy and O&M budget to its entities, which is essential for the MunESCO to be paid.  Uncertain long-term commitment and financial strength of the municipality poses some risk.
	The Bank will seek risk-mitigating undertakings that require the Municipality to make budget provisions and payments under its contract, as long as MUNESCO meets its performance criteria.  These obligations to be reflected in a Municipal Support Agreement (MSA).  Sufficient cash flows would be required to back up the energy performance contract (EPC).

	R2
	Additionality/deal related risk:

The tender may not attract sufficient interest from qualified entities due to the novelty of the structure, which has never been tested before.
	The GEF contribution will mitigate these risks by sharing the risk with the private sector and providing funding for investment.  

The project preparation to be completed by the TC funded consultants will also provide due diligence to the Bank on all the main issues.  
The tender is likely to see the formation of a consortium that brings together different interests to provide the solution requested, e.g. energy system operators along with control system and insulation providers.



	
	Bidders may not be able to provide guaranteed savings at the necessary level.
	

	
	Project scope:  Large portion of weatherisation measures in investment programme, which have a longer payback periods than usual investments in EPC contracts, which traditionally focus on heating and power system rehabilitation. In the preliminary assessment the MunESCO will target a package of investments with a total SPBT of no more than six years. This is considered to be the upper limit of a commercially operated ESCO company.
	

	R3
	Legal and regulatory environment:

Legal framework for a Municipal ESCO has not been tested in Poland because such a concept has not been implemented, (so far only industrial ESCOs have been put into service).
	The project preparation will include legal due diligence to establish that the necessary contract conditions of a typical performance contract are valid and whether there is a need for the Municipality to concede assets to MUNESCO.

	R4
	Technical performance: 

There is potential for contractual disputes arising on the level of energy savings to be achieved by the new energy efficient technologies.

Energy saving disputes result from:

Inadequate behaviour of the building users that will reduce energy savings:

· Broken windows or leaving windows open,

· Building users may tend to increase indoor temperatures to reach better comfort levels once they get control over their heat consumption.  Increased indoor temperatures (1 degree C increases heat consumption by approx. 6%) and increased comfort levels may result in lower energy savings to the municipality.
	The Energy Performance Contract will be structured to define obligations and arbitration procedures.

The technical performance risk will be absorbed by MUNESCO with recourse to the Sponsor (s) and estimated saving guarantees would be indexed to relevant parameters.  

In case of insufficient energy savings, contractual disputes and uncertainties about the enforceability of EPC related contractual arrangements in Poland may reduce investor confidence.  GEF contribution will increase confidence of private sector and compensate the private sector for providing performance guarantees.



	R5
	Energy management and operation risks, risks related to using unfamiliar technologies.

Savings that result from investments are expected to be combined with cost savings resulting from the introduction of energy management in the buildings.  Energy management related savings are estimated to be 10% of the current energy costs.  Energy management in all buildings before and after modernisation is one of the first tasks to be introduced by the MunESCO.  Successful operation and maintenance of the energy facilities, once the investments have been made, requires considerable managerial, organisational, financial, commercial, technical skills and knowledge.  All this expertise is not readily available in the city and would not be easy to acquire.
	The Municipal ESCO company will agree during the tendering process and through the EPC contract with the City of Lodz on the service level to be maintained in each building according to the requirements of the City.  The co-operation at the building level is performed on a daily basis in such a manner that the achievement of the agreed service level is constantly monitored by the persons responsible for the buildings, and the Municipal ESCO will be informed of the measures to be carried out as well as the achieved results of the operation.
To reduce the risks that not enough energy savings are achieved due to inadequate operation and management of the new technologies, the MunESCO operator will need to spend additional costs on training of the building administrators.  These additional costs can be compensated by a GEF contribution.




1.4.3. GEF contribution:

This Municipal ESCO project is different from the existing ESCOs that the EBRD is supporting as well as the GEF supported ESCO in Ukraine, Croatia, Hungary and is unique in its form in Central and Eastern Europe and CIS. 

The main differences are:

· its focus on only one large public sector entity;

· only one large EPC contract with a longer duration (10 years) to include building level demand-side energy efficiency elements with longer payback periods (like diverse thermo-modernisation elements including ceiling and wall insulation and window replacement);

· selection of the private sector operator and allocation of the EPC contract through international tendering guaranteeing the best economic value and expertise for the public sector entity.
The novelty and uniqueness of the proposed and untested Municipal ESCO structure and the risks mentioned in the previous section reduce investor confidence to participate in this structure.  GEF participation is needed to increase investor confidence to participate in this new ESCO structure and to compensate investors for taking on more risks.  The main risks that the GEF could help to reduce are the following:
· Technical performance (R4): The basis on which the MunESCO operates is performance contracting.  The private sector ESCO operator signs an Energy Performance Contract with the city of Lodz and provides performance guarantees.  This Energy Performance Contract (EPC) defines exactly how much energy savings have to be achieved under determined conditions.  Contractual disputes related to insufficient energy savings due to the inadequate use of the newly installed energy efficiency measures and inappropriate behaviour of the building users can arise.  The risk of contractual disputes and uncertainties about the enforceability of EPC contractual arrangements in Poland may reduce investor confidence.  GEF contribution will increase confidence of private sector by compensating the private sector for providing performance guarantees and taking more risks.

· Management and operation performance (R5): Building administrators’ unfamiliarity with newly installed energy efficient technologies increase the risk of underperformance of the energy savings target and contractual disputes.  Private sector investors incur increased costs for training the building administrators accordingly.  Part of these additional costs can be covered by the GEF contribution. 

· Additionality/deal related risks (R2) and regulatory risk (R3): Due to innovative structure (i.e. focus on the needs of one large single entity), the project scope and the untested legal framework of a MunESCO, the private sector investors want to be recompensed for participating in this project and taking on more risks.

As the project is a win-win project, achieving environmental benefits while providing an economic return for investors, the Bank applies for GEF contingent funds to overcome incremental risk barriers.  These funds can in the form of:

· GEF Equity:  Two forms of equity contribution can be envisaged:

· Non-dividend bearing, non-voting equity: For the GEF to recover its funds it will be given a put option to sell its share at the end of the EPC to the other MunESCO shareholders or the MunESCO will buy back GEF shares at the end of the EPC depending on environmental and financial performance criteria of the MunESCO.

· Dividend bearing equity, non or limited voting equity: The dividends can be lower than usually required by the private sector and can be paid out annually until the USD 1,000,000 threshold is reached and depending on environmental and financial performance criteria.  This structure is likely to be less favourable to the private sector operator, as GEF would not share the risk for the full duration of the EPC, which is considered to be important for the success of the Project.  

· GEF Contingent grant: In case a non-dividend bearing, non-voting GEF equity contribution is difficult to achieve due to shareholder rights, legal issues or limitations of GEF’s ability to play an active role in corporate governance, a GEF contribution in form of a contingent grant can be envisaged.  The private sector ESCO operator will pay back the grant to GEF at the end of the EPC contract if the project has been successful.  In case the project does not perform as required according to predetermined environmental and financial performance criteria, the GEF contribution will be converted into a grant.  The exact performance criteria for the contingent grant will be determined after the tender and EPC contract allocation, but would primarily aimed at meeting an acceptable hurdle rate for the investors.
In the proposed project, the ESCO operator would set up a Special Purpose Company (SPC) to raise financing for the energy efficiency investments.  The detail of the GEF equity participation in the SPC or a contingent grant to the SPC could be part of the tender package and available to the winner of the EPC contract, creating thus an incentive for private sector participation.
The benefits from the GEF contribution are achieved through a combination of the following two positive effects:

· While achieving an acceptable project IRR hurdle rate, which is commensurate with the risks taken on technical performance guarantees, the GEF contribution will reduce the cost of debt of the MunESCO and increase the return on equity that can be achieved by the private sector operator.  The prospects of achieving a higher return on equity will compensate the private sector investor for accepting incremental risks embedded in this new demand side energy efficiency investment structure.  

· Due to the innovative structure of the Municipal ESCO structure, the project scope and the untested legal framework for a MunESCO in Poland, private sector investors want to be compensated by a higher return for taking more risks.  While ensuring a higher return for the private sector, the GEF contribution will reduce the cost of capital of the project, which favours the inclusion of energy efficiency elements with longer payback periods in the investment package.

1.5. Sustainability analysis

The EBRD sees scope for this type of financing for energy efficiency investments in about 12 different municipalities and government entities throughout the central and eastern European region.  The Ministry of Interior in the Czech Republic and the Lithuanian Government has stated their interest in participating in such a scheme.  Other potential candidates include the Romanian Railway Company, the public housing stock in Riga and the Russian Federal Government.  The scope for replication of the Public ESCO structure across the Bank’s countries of operation is extensive.

The EBRD is trying to develop this Public ESCO concept as a product that the EBRD can offer to other interested public sector entities (municipalities, ministries, large state owned companies) in central and Eastern Europe.  The Public ESCO project in Lodz will therefore serve as demonstration project playing a crucial role for a wider use of this product.  In case of success and to ensure further replicability, GEF funds could be used to market this energy efficiency product to other interested public sector entities.

1.6. Stakeholder involvement and social assessment

The main stakeholders involved in this project are:

· The City of Lodz acting as a service recipient from MunESCO (with the possibility of becoming a minority shareholder in MUNESCO);

· MUNESCO: a special purpose company ("SPC"), or an existing ESCO where relevant, to be wholly or majority owned by an experienced service provider or a consortium of companies, to be selected through an international tender and responsible for financing investments;

· The Sponsor: international energy service provider to be the majority shareholder (possibly with co-investors) in MUNESCO.

2. Incremental cost assessment

Additionality of GEF funds

As mentioned in the section 1.4.2, the GEF contribution will provide an incentive to the private sector to accept the incremental risks that are involved in the Municipal ESCO structure and motivate them to participate in the tender for the EPC.  Without sufficient private sector interest the proposed project structure does not work and the energy efficiency investments cannot be implemented as foreseen.  Therefore the baseline of the project without GEF funds is the amount of energy efficiency investments and related energy savings and emission reductions that will be realised in the absence of the project.  

Baseline

According to the City of Lodz Administration, Department of Education, Investment Office, the recorded level of spending for energy efficiency has been PLN 2.5 million (EUR 0.65 million) in 2000, the plan for 2001 previews energy efficiency investments of PLN 4.2 million (EUR 1.09 million).  These figures indicate that annual energy efficiency investments of EUR 1 million over the next years could be taken as a baseline.

Alternative Scenario

As outlined in section 1.3.1 and 1.4.1., the Project proposes an investment programme of EUR 22 million to be implemented over a five year period (or more quickly at the option of the private operator for MunESCO) in 500 buildings including heat substation upgrades (10% of the buildings); improvement of heating installations, thermostats and valves (in 100% of the buildings; ceiling insulation (in 100% of the buildings); insulation of walls (25% of the buildings) and window replacement (25% of the buildings).  

Incremental Costs and Benefits

Calculating the incremental costs for a 5 year investment period (2002-2006) as a difference between the total project costs (EUR 22 million) and the baseline expenditures over the same period (EUR 5 million), the incremental costs are 17 million.  The incremental benefits are 1,500,000 GJ energy savings, which could result in an incremental reduction of 380,000 t CO2 over the 5 year investment period (EUR 44.7/t CO2).

As the real benefits (in terms of energy savings and emission reductions) of this Project are related to the early implementation of the energy efficiency investment, the incremental costs of reducing one t CO2 decrease over the duration of the project.

Calculating the incremental costs and benefits that result from the project until the end of the EPC, one can see from the table on the following page that the incremental costs are EUR 12 million and result in incremental energy savings of 3,750,000 GJ and emission reductions of 899,799 t CO2 (EUR 13,3/tCO2).

Instead of taking the duration of the EPC as a benchmark, one could as well take an estimate life of the energy efficiency investment of 15 years.  In that case the incremental costs would be EUR 7 million and the incremental energy savings 4,900,000 GJ and emission reductions 1,230,000 t CO2 (EUR 5.7/tCO2).

	
	Baseline
	Alternative
	Incremental (Alternative-Baseline)

	
	Aggregate Investments costs [EUR million]
	Aggregate Energy [GJ] and CO2 [t] savings
	Aggregate Investments costs [EUR million]
	Aggregate Energy [GJ] and CO2 [t] savings
	Aggregate Investments costs [EUR million]
	Aggregate Energy [GJ] and CO2 [t] savings

	2002
	1
	29,545 GJ

7,436 t
	4.4
	130,000 GJ

32,720 t
	3.4
	100,455 GJ

25,284 t

	2003
	2
	88,636 GJ

22,309 t
	8.8
	390,000 GJ

98,160 t
	6.2
	301,364 GJ

75,851 t

	2004
	3
	177,273GJ

44,618 t
	13.2
	780,000 GJ

196,320 t
	10.2
	602,722 GJ

151,702 t

	2005
	4
	295,455 GJ

74,364 t
	17.6
	1,300,000 GJ

327,200 t
	13.6
	1,004,545 GJ

252,836 t

	2006
	5
	443,182 GJ

111,545 t
	22
	1,950,000 GJ

490,799 t
	17
	1,506,818 GJ

379,254 t

	
	Annual Investments [EUR million]
	Annual Energy [GJ] and C02 savings [t]
	Annual Investments [EUR million]
	Annual Energy [GJ] and C02 savings [t]
	Annual Investments [EUR million]
	Annual Energy [GJ] and C02 savings [t]

	2007-2022
	1
	29,545 GJ

7,436 t
	0
	650,000 GJ

163,600 t
	0
	620,455 GJ

155,564 t

	Total in 2011*
	10
	1,625,000 GJ

409,000 t
	22
	5,200,000 GJ

1,308,798 t
	12
	3,757,000 GJ

899,799 t

	Total in 2016**
	15
	3,545,455 GJ

892,363 t
	22
	8,450,000 GJ

2,126,797 t
	7
	4,904,545 GJ

1,234,435 t

	Total in 2023
	22
	7,475,000 GJ

1,881,398 t
	22
	13,000,000 GJ

3,271,996 t
	0
	5,525,000 GJ

1,390,598 t


· *end of the EPC contract

· ** assuming the life of the installed energy efficiency investments to be 15 years

3. Budget

Based on the studies completed to date, the estimated budget is as follows:

	Project Elements
	EUR 000
	Financing
	
	EUR 000

	Project preparation

· Determination of investment scope

· Preparation of the int’l tender and EPC 
	197
	Grants
	EBRD Donor funds
	197

	Scope of investment measures
	
	Equity or Contingent Grants
	GEF
	1,136

	· Heat substation upgrade
	1,360 
	Equity 
	Private Sect. Operator and 

Lodz Municipality
	3,500

	· Heating installation upgrade and valves
	2,370 
	
	
	

	· Ceiling insulation
	5,790 
	Debt
	EBRD
	10,000

	· Wall insulation
	5,120 
	
	Other lenders
	7,664

	· Window replacement and repair
	7,660 
	
	
	

	Total
	22,497 
	
	
	22,497


*Assuming an exchange rate of EUR1=USD0.88

4. Implementation plan

The following table lists the project implementation plan.  This plan is only an indication and will be determined in more detail after the tender and the selection of the private sector operator.  

	Activities
	Estimated completion date

	Project Preparation
	

	· Determination of initial investment package
	End September 2001

	· Preparation of the tender
	Mid October 2001

	· Conduction of tender, negotiation of the EPC 
	End November 2001

	Financial close
	December 2001

	Implementation of investment plan
	February 2002

	Start of the energy management plan
	February 2002

	End of the EPC contract
	March 2012

	
	


5. Public Involvement Plan

The involved parties in this project are the following:

· The City of Lodz acting as a service recipient from MunESCO (with the possibility of becoming a minority shareholder in MUNESCO).

· MUNESCO: a special purpose vehicle ("SPV"), or an existing ESCO where relevant, to be wholly or majority owned by an experienced service provider or a consortium of companies, to be selected through an international tender and responsible for financing investments.

· The Sponsor: international energy service provider to be the majority shareholder (possibly with co-investors) in MUNESCO.

The project team at the EBRD has already started initial discussions with potential sponsors to sense the private sector interest.  The definite stakeholders will be determined in the international tender. 

During the preparation of the tender and the EPC contract the EBRD team is in close continuous discussions with the Municipality.  The international tender for the private sector ESCO operator will be a fully transparent and open competitive process.

6. Monitoring and evaluation plan

As a part of the project preparation, a monitoring and verification protocol will be agreed with MunESCO.  This will form the basis for tracking performance of energy savings over time.

Like all EBRD projects this project will be continuously monitored and a report written every 6 months to follow the progress.  The monitoring information is based on progress reports from the client and EBRD staff visits.  The monitoring report:

· restates the main objectives of the project and evaluates whether the objectives are, or will be, met;

· gives updated information about the payment information including the disbursements and amounts outstanding;

· updates about the compliance of the project with all the loan financial and operational convenants, as specified in the loan documentation, like the debt service coverage ratio, acid test, accounts receivable;

· includes a project cost control report listing the actual project costs compared to the initial project costs as stated in the board approved project documentation;

· states the implementation plan and completion progress report;

· includes a section on environmental reporting stating compliance with environmental covenants and procedures;

· gives an update of the economic and political environment;

· assessment of the transition impact;

· gives an update on the Client financial analysis and performance classification including rating of:

· Overall client performance

· Margins and profitability

· Balance sheet strength 

· Asset quality and provisioning

· Cash flow and liquidity

· Peer group analysis and competitive position

· Corporate management

Bank staff does the monitoring and monitoring results will be shared with GEF Secretariat.

7. Project  Checklist [optional]

Project Checklist
	Project activity categories  

	Biodiversity                           
	Climate Change
	International Waters
	Ozone Depletion

	Prot. area zoning/mgmt.:
	Efficient prod. & distrib.:
	Water body:
	Monitoring:

	Buffer zone development:
	Efficient consumption:  X
	Integrated land and water:
	Country program:

	Inventory/monitoring:
	Solar:
	Contaminant:
	ODS phaseout:

	Ecotourism:
	Biomass:
	Other:
	Production:

	Agro-biodiversity:
	Wind:
	
	Other:

	Trust fund(s):
	Hydro:
	
	

	Benefit-sharing:
	Geothermal:
	
	

	Other:
	Fuel cells:
	
	

	
	Other:
	
	

	Technical categories

	Institution building:

	Investments: X

	Policy advice:

	Targeted research:

	Technical/management advice: X

	Technology transfer: X

	Awareness/information/training: X

	Other:


Annex1: CO2 Emission Reduction Calculations

Estimated annual energy savings: 650,000 GJ

10% of these savings are electricity savings: 65,000 GJ

90% of these savings are heat savings: 585,000 GJ

Assumptions:

· Demand side energy efficiency investments will result in a fuel reduction on the supply side;

· Electricity production: 15% from co-generation, coal (hard coal and brown coal) is the main fuel, 13% transmission losses
;

· Heat production: 30 % from co-generation, coal (hard coal and brown coal) is the main fuel, 20% transmission losses;

· Coal values: 25 tC/TJ, 98% as fraction of oxidised carbon.

CO2 emission reduction from electricity savings:

11,017 GJ/yr produced in co-generation: CO2 emission reductions: 1,164 t/yr

62,432 GJ/yr produced in non co-generation: CO2 emission reductions: 14,181 t/yr

CO2 emission reductions from heat savings:

210,600 GJ/yr produced in co-generation: CO2 emission reductions: 22,258 t/yr

491,400 GJ/yr produced in heat-only boilers: CO2 emission reductions: 126,120 t/yr

Total annual emission reductions: 163,723 t CO2
�Source: 1999 Study on the Market for Energy Efficiency in Poland, prepared by the International Institute for Energy Conservation, www.ecee.org/pubs/poland.htm
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