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Executive Summary

Energy performance contracting (EPC) is an innovative service offered by energy service companies (ESI3@s) to buil
owners. EPC aims at facilitating energy efficiency (EE) improvements in baitdirigancing necessary invesnts

and servicesinder competitive terms, in whole or in part, from guaranteed future energy savings. The basic idea of EPC
is that building owners transfer the economic and technicalagskciated with amvestment in he improvement of

EE in their buildings to ESCOs which have the financial nasawgll aghe technical capacitieand experienceo
implement the investment and to ensure the achievement and verification of guaranteed energy savings. This concept
is paticularly attractive for public building owners which are lacking the financial raedfts the technical capacities

to implement and operate Etevicesn their buildingsand which have a high refurbishment demand in their buildings

The main componenisf an EPC in public buildings are:

1 Public private cooperation betweea public building owner anén ESCO, which is usually operating as a
commercial entity even if owned leyg.a public utility.

i ESCOs perform as general contractors providing all seancdegoods fromane singlesource.

1 ESCOs and public building owners define the baseline energy consuofptien buildings) under specific
conditions, as well as on the method of evaluation and verification of these energy savings taking into account
variations e.g. in weather conditions and building use in a systematic, transparent, and verifiable way.

1 ESCOs guaranteat ther own risk the achievement of the agreed energy saving objectiwed bear
accountability for all investment costs

1 Public building owners guarantee the payment of agreed EPC services depending on the achievement of agreed
energy services.

The most commorEPC business model aims at the facilitation of investments in technical energy conservation
measures (ECMNd isfinanced, usually in whole, from guaranteed energy savings over a contracting period of typically
5-15 yearsln line with the definition oftte European Energy Service Initiative (EESI), this standard model id&RGed
basi€ (EESI 2012: 19)he EESI definéwo additional business models:

A EPC lighttmprovements of EE are mainly achieved by means of energy management measures withtbttle o
investment in technical facilities.

A EPC plusServices of the ESGe extended to comprehensive structural measures on the building shell like
insulation or window replacement, but also necessangttactional measures without energy saving potentials.

A schematic overview of the major
differences between the three Guaranteed 4
complementary EPC  business ... cuyings
models is given ithe chartbelow. (compared to

baseline)

All three business models are
outlined in this study. Sound
assessmentfonational framework
conditions shows that all three
bushess models may be trans
ferred to all partner countries of
the project without any major

alterations. In order to achieve |

climate protection targets,EPC i

plus projects should be mostly

applied but public building —"'/

owners have to start either with hl-o_ir;v;s;n;e;t_ ----------- Planned investments >
the less challenging EPC light OF (oo mesmenseee O

EPC basic approach.
Overview of complementary EPC business models
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1. Introduction

The European Energy Performance in Buildings Directive (ERBR)10}ees the increasef EE in public buildings as
a corner stonefor the achievenent ofthe European energy savings atlinate protection targetsThese targets are
set by the EU for 20385 followg EC 2014)

T 40% minimum cut in greenhouse gas emissions compared to 1990 levels,
1 27% minimum share of renewable energyotal energy consumption,
1 27% minimum energy savings compared to the busiagasual scenario.

In order to facilitate and finance EE improvements in public buildings, the EU praimetesncept of energy
performance contracting (ER@PUds a contractal arrangement between the beneficiary and the provider of an
energy efficiency improvement measuysuallyan ESCQwhere investments in ghmeasure are paid in relation to a
contractually agreed level ehergy efficiency improvement.

1.1 EnPANTRANSE the project

EnPANTRANS is a project implemented by Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH in
cooperation with the Climate Protection and Energy Agency of BAdettemberg/Germany and European
competence centres on Energy Penfiance Contracting (EPC) in Croatia, Greece and Slovenia, a competence centre
for elearning in Slovakia, and key actors for the promotion of EPC at the local level in Latvia, Serbia, Romania and
Ukraine.

The werall objective of EnPINITRANS is to increathe market uptake of technologies for the improvement of energy
efficiency (EE) in public buildings and services by means of fostering private sector participation in innovative financing
schemes for EE investments. This will be achieved by means efmengihg largescale capacity building for local

public authorities and smaknd mediumsized enterprises (SMESs) to jointly-sptand use adapted EPC models for EE
services.

The partner countries of the projeate:

I Croatia 1 Latvia 1 Slovakia
1 Germany 1 Romana 1 Slovenia
1 Greece 9 Serbia 1 Ukraine

These countries have been selected in order to cover in the project a wide range of European countries which are
currently at different stages of transition towards an energy efficienckmvon economy. They arepresented by the
following partners in the project:
i GIlZ Deutsche Gesellschaft fur Internationale Zusammenarbeit GmbH (Germany)
1 KEA Klimaschutand Energieagentur Badaflrttemberg (Germany)
T9LIt 9ySNHEé& LyadAaddziS 1 Np22S t20FNI 6/ NRIFGAL DO
1 e-code (Slovakia)
1 CRES Centre for Renewable Energy Sources and Saving (Greece)
TY{{9b! 9ySNHeée ! 3Syo0e 2F {lI@Aya2ails ~IftSO1l YR Y2NRO]
1 AE3R Energy Efficiency and Renewable Energy Agency-Plaiestia (Romania)
1 SCTM Standing Conference of Towns and Muatitdes (Serbia)
1 FIATU Finance & Technology Ukraine (Ukraine)
1 ZREA Zemgale Regional Energy Agency (Latvia)
During project implementation, European best practices in EPC are adapted to local conditions (Work Ratie®)e 2
and presented to relevant target groups in the partner countries (WP3). Training needs of local public authorities and
SMEs are assessediimensive stakeholder dialogue, providing the basis for design and implementation of efficient
training concepts and tools making use of advancetinentechnologies for Europeavide capacity development ’
(WP4). Trainers are trained throughout the paNi® Q Yy SU@2NJ a 02tn0 YR U0KS RS@OSft 2L
are demonstrated in national and international cooperation seminars (WP5). The achieved impact-sfalarge
capacity development on the European market for EPC projects is continuoustyretbaind evaluated (WP6) and the
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It is expected that at least 50 trained trainers and 3,000 trained and informed experts will directly benefithguring
project implementation from the project and cater for the initiation and development of EPC projects in the partner
countries and beyond.

1.2 Scope of the study

In the context of the ENPIBITRANS project, tratudyfulfils two major tasks:

~

A Collection & evaluation of European best practices, including:

1 Investigation of the European market for EPC practices
1 Analyses of major EPC business maeeglarding:

- Technical conditions

- Contract structures and conditions

- Verification of energy saving effects

- Remuneration of the ESCO (incl. calculation models)
- Contract duration

- Provisions related to the planned exit of the ESCO

- Monitoring & Verification

1 Evalation of lessons learned from practical EPC experience

>

Assessment of potentials and barriers for the dissemination and replication of recommended business models

under the given local conditions in the partner countriesluding:

1 Gountry-specific SWOadnalyses (Strengths, Weaknesses, Opportunities, and ThoeERIbusines models.

I Transfer ofexistingmonitoring & verificatiormethodologies into a suitable project framework to measure and
report the energy savings

The study is publishddr free dowloadon the project website&vww.enpecintrans.eu

2. Applied metlodology

The methodologygeveloped by KEA amagplied for this study focussen:

1 Development of methods, instruments (checklists), and standard formats for the use of the partners during
collecion, evaluation and presentation of relevant information and data related to the partner countries.

1 Investigation and evaluation of European EPC practices in the partner countries and abroad.

1 Identification and analysis of major EPC business models.

I Coordnation of a comparative assessment (SWOT analyses) performed by the partners for the identified
business modelwith regard to their potentials (Strengths and Opportunities) and limitations (Weaknesses and
¢NBFGaov Ay U0UKS LI NUYSNRQ O2dzyuNASad

1 Elaboration ohdapted business models for each of the countries, based upon the results of SWOT analyses.

All partnersparticipated in the review and approval of the methodolpgyposed by KE&nd contributed to the study
by meansf:

1 Investigation and evaluation of examples, if there have been found any, of EPC projects in the own country and
documentation according to thepproved methodology
1 Active participation in the review and approval of adapted basingdels.
I Comparativeassessment (SWOT analysis) of major EPC business models with regard to their specific application
LR2USYyuAlfta YR O0FNNASNER Ay 0UKS LI NUYSNRQ 2¢gy O2dzy tNRAS
1 Peer review of the draft reports.
Based on the approved methodological concept, information aboutipahexperience with EPC projects in Europe

was collected by means of desk studies, online research and personal stakeholder int&nadyges performeah
this way focused, for each of the analysed projects, on
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1 General project information (locatiobyilding owner, involved ESCO)

T Types of involved buildings

1 Basianechanism of thapplied EPBusiness model (including contratitration and other contract terms
1 Technical measures undertaken to improve EE in the involved buildings

1 Financial aspects (iestment costs, financing, cash flow)

1 Applied risk management strategies (e.g. incentives, penalties)

1 Disseminatiorand replication of the applied business model

The studywas completed by means of a sound analysis of the already existing knowledgeteeBR@ in Europe,
including among other things

A Evaluation of existing market studies on EPC in Euiroparticular:

1 European Building Automation Controls Association (eu.bac; 2011). Energy performance contracting in the EU
1 Joint Research Centednditute for Energy and Transport (JFET; 2014). ESCO Market Report 2013.
1 Transparense a Intelliggnt Energy Europe Projet (TRANSPARENSE;RX0bpean EPC Market Overview

9 European Energy Servicatiative EESI2013).Summary Report: Status Quo of EPC MarKkatentory of EPC
Essentials.

In addition to the evaluation of the market studies, and in particidaed on the2013 market report of the JRIET
(JRAET 2014a)key stakeholdersn the ESCO market were identifien each of theEuropean countes and their
websites and/or publicationsereinvestigated foEPC reference projects and applied EPC business models.

A Investigaion ofthe lessons learrftom previous and ofgoing European cooperation projects on therpation of
EPC market development in the EU and abroad, in particular

1 EESI 2020 European Energy Service Initiative towards the EU 2020 energy saving targets
i Transparense Increasing Transparency of Energy Services Markets

1 CombinES Combining energy séces with subsidy schemes to finafien Central Europe

1 EFFI Efficient Implementation of Energy Services in;SME

T ENTRANZES Policies to Enforce the Transition to Nearly Zero Energy buildings in-#¥ EU
1 EUROCONTRACT European Platform for theromotion of Energy Performance Contragting
1 EPC_PLUS Energy Performance Contracting Plus
Finally this study budsupon a baseline study on the current state of EPC project development and implementation in

the public sector of partner countries, whichs been elaborated in parallel in due course of the ENPRANS project
(EnPENTRANS 2015)

All partners reported to KEA, who drafted the study and presented it to the partners for peer review and final approval
in November 2015.
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3. EPMusiness models
3.1 Ceneral description of major business models

Energy performance contracting (EPC) is an innovative service offered by energy service companies (ESI3@s) to buil
owners. EPC aims at facilitating energy efficiency (EE) improvements in buildings aimt) fireessary invasents

and servicesinder competitive terms, in whole or in part, from guaranteed future energy savings. The basic idea of EPC
is that building owners transfer the economic and technicalasskciated with amvestment in the improweent of

EE in their buildings to ESCOs which have the financial nasangll aghe technical capacitieand experienceo
implement the investment and to ensure the achievement and verification of guaranteed energy savings. This concept
is particularhyattractive for public building owners which are lacking the financial neeadisr the technical capacities

to implement and operate Efevicesn their buildingsand which have a high refurbishment demand in their buildings

The main components of an ElR@ublic buildings are:
I Public private cooperation betweem public building owner anén ESCO, which is usually operating as a
commercial entity even if owned by e.g. a public utility.
i ESCOs perform as general contractors providing all services arsdfigmodne singlesource.

1 ESCOs and public building owners define the baseline energy consuofptien buildings) under specific
conditions, as well as on the method of evaluation and verification of these energy savings taking into account
variations eg. in weather conditions and building use in a systematic, transparent, and verifiable way.

i ESCOs guarantee at their own risk the achievement of the agreed energy saving oljectiviesar
accountability for all investment costs

1 Public building ownerguarantee the payment of agreed EPC services depending on the achievement of agreed
energy services.
ECP contracts usuatigfine

1 Specification of the buildings, operation mode and type of use of the facility on which the EPC is effectuated.

1 Type, volumequality,F y R GAYStAYyS 2F GKS 9{/ hQa Rdz2S Ay@SaiySyia
1 Scope of ESCO services during the planning, implementation and operation stages of a project.

1 Responsibility and liabilities of the ESCO for the correct design and implementation of agreed measures.

1 Bagline energy consumption of the building in the reference year.

1 Guaranteed energy savings.

i Methods for the calculation of energy savings compared to the baseline, as well as for the adjustment of the
baseline in case of changes in the structure and/orafsa building, or in the installed energy consuming
facilities and devices.

i Method for the calculation of EPC fees based on the achievement of guaranteed energyasaw@ibas for the
billing of EPC fees and for the payment procedures

1 Incentives angbenalties for the ESCO in case it overachieves, or fails to achieve the guaranteed energy savings.
1 Reporting duties of the ESCO

9 Procedures for theransfer of the installed energy saving technologies to the ownership biilting owner

1 Duration of thecontract.

The net present value of guaranteed energy savings is the limiting value for the complete cost (planning, investment
and services) that may be financed by the ESCO under EPC terms. This is why the potential investment volume and
services underra EPC contract are to a large extent depending on the guaranteed energy savings and the agreed
contract duration, and vice versa.

Most of the already existing applications of EPC in public buildings in Europe areitiesedn general guidelines
providedfrom different sources, oon tailormade solutions which were developed on a project per project basis for
individual application cases. This has been a major barrier in the past for the Eunigeednowledge sharing on EPC

in public buildings as wells for the dissemination and replication of demonstrated good practices. In order to
overcome this barrier, the European Energy Service Initiative (EESI) identified three complementary EPC business
models which may be promoted to the European EPC market.

10
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The most common EPC business model aims at the facilitation of investments in technical energy conservation
measures (ECMInd isfinanced, usually in whole, from guaranteed energy savings over a contracting period of typically
5-15 yearsln line with thedefinition of the European Energy Service Initiative (EESI), this standard model dEP&led

basi€& (EESI 2012: 19). The EESI defimesdditional business models:

A

b~

EPC light

T Improvements of EE are mainly askad by means of energy managemergasurea with little or no investment
in technical facilities.
1 The ESCO acts as external energy manager and takes the responsibility éfficibet operation and
optimisation of technical facilities (heating systems, buildiagagement systembghting contol).
1 EPGightmay typically include the following measures:
- Invenory of technical facilities
- Optimsation of heating, ventilation, air conditionjramd lightingsystems
- Accounting of energgonsumption metering, energy reporting
- Maintenance ofechnical devices
- Analysis of energy supply bills

- WeakPointAnalyss and development of EE investment recommendations and plans
EPC plus

1 Services of the ES@&e extended to comprehensive structural measures on the building shell like insulation or
window replacement, but also necessary constructional measures without energy saving potentials.

1 The contractual arrangement contains special regulation on financing. Usually the customer has to pay a share of
the investment through a grant or by combinatmfrfEPC with subsidy programs.

1 Very suitable in buildings with high need for renovation.

A schematicoverview of the major differences between the three complementary EPC business models is given in
Figurel.

Guaranteed 4
energy savings
(compared to
baseline)

S

—<_| EPC light =

-
-
S -

———————— P
No investment Planned investments

(priorto investment stage)

Figurel: Overview of@mplementary EPC business models

11
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Figure2: How to select appropriate EPC business méatgbublic buildingéschematic proposal)
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While EPC basic is focussing on investments in energy conservation measures creating a high impact on additional
energy savings, EPC light is focussing projects in theopriew-investment stage; EPC plus is addressing deep
renovation projects in which aap of the performed investments may have no, or little impact on additional energy
savings (sekigurel).

There might beoverlapsbetween the threebusinessmodels asan individual project may combine features from two
or three of these business models. Nevertheless, for capacity building reasongagoisableto develop a clear
typologyof the specific features characterising these three business models @swélheir comparative advantages
and disadvantages in specific applications.

The generaproceedingof selecting the appropriate business model for specific applicdatiatustrated irFigure2 on
the previouspage.

A comparative description of the specific characteristics ofhitee EPC business models is presentethiblel.
Tablel: Comparative overview of EPC business models (typical features)

Business models . .
(typical features) EPC light EPC basic EPC plus

The building still seesits ~ Building does no longer serve its (current

purposed, but energy future) purpose.
T All public buildings with ~ systems installed and Building and installed energy systems ai
Slt:rgi:(;ig\ljgglt:gei?d energy saving used in the building are outdatedand/or dysfunctional.
P potentials outdated and inefficient. Deep renovation/rehabihtion is more
Energetic rehabilitation o economic tharconstructinga new building.
the building is planned. Deep renovation is planned.

Building owners opkal facilitatorsn

DI=To[p=lale ol ENpllaleNeifigc]  Building owners ootal  Building owners ootal cooperationwith contracted architects, anc

EPC project facilitators. facilitators.

engineers.
Installation and operation
of equipment and techical ESCO ESCO ESCO
facilities
Only little investment,
e.g. irstallgtion of Rehabilitation, Deep renovation of building structures
meters and controls. replacement or new including building envelope, roof,
Optimisation of the installation of heahg and basements, interior, and facilities like
operating modes of heat distribution, heat elevators, fire protection systemetc.
lighting, heating, recovery, domestic hot (slowpaying ECM and NERM).
Technical improvements ventilation, air con water generation, Replacement or new construction of in
(investments) included in dition, and hot water  ventilation, air condition, house energy supply and consumption
the scope of a project. systems. lighting, pumps and othel  systems, including e.g. energy efficient
Awareness building ani electrical/hydraulic heating, ventation, air condition, lighting,
training of buitling devices, meters, and electrical devices, meters, and controls
users andperators controls. (fastpaying EMI).

(housekeepers etc.).

Often including the utilization of renewable energies, installation of heat pumps or combined
and powergeneration facilities

All installed devices are  Ownership of all equipment arfidcilities installed in a building is usual
el hEE s aRhsiElER R property of the building transferred to the building owner at the date of acceptance as stipul:
owner. in the contract.

Management services: Energy accounting and managewerification of energy bills.
Services (operations) Measurement of actual energy consumption and verification of achieved energy savings. C
included in the scope of a applications and approval procedures.
project. Operational services: Optimisation of operation and maintenance of installed facilities.
Sometines additional: auditing and certification procedures
The building owner has to grant the ESCO unlimited and unconditional access to the inste
facilities during the entire contract duration.

Access to installations

Typically Typically Ideally
Energy savings guarantee 10-20% 20-60% >70%
compared to baseline compared to baseline compared to baseline

13
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Tablel: Comparative overview of EPC business models (typical features)

Business models . .
(typical features) EPC light EPC basic EPC plus

ESCO ESCO or building ownet ESCO and building owner share the
Investor (usually only minor (making use of subsidies investment cost (both making use of
equipment) if available) subsidies if available)
Financin The ESCBears only the ESCOswn equity, loans, subsidies, financial contributions from the
9 staff cost building owner

Sufficient toprovide, within the agreed contract ~ Sufficient to provide for the amortisation ¢
o [o| (ool g[S (WA duration, for the amortisation of all cost of the ES(  those cost of the ESG@inus subsidies)
EPC service fees (minus subsidies) and th¢ E he&p&cted return on  which arerelated to fastpaying ECMplus
investment 0KS 9{/hQa SELISO0S

Downpaymentsor a part of tke public building owne® @p-front cost
(reduction of theanvestment cost of the ESCO).

Subsidies on interest rates paid by the ESCO (reduced financing c

Subsidies on specific technical measures (e.g-ifettiffs for power

generated from renewables or in combined heat and power plants

If a municipalif provides a waiver of objections for the payment of E

service fees, this may help the ESCO achieving better interest rate
their bank loans (reduction of financing cost)

Partiallyfrom guaranteed energy savings
The remaining share if investment cost mi
be paid separately (e.g. dipnt by the
building owner

Additional financing
options that may help Usually not necessary
reducing EPC service feeg

Payback of investment Completely from guaranteed energy savings

The building owner pays only EPC service fees

Monthly or quarterly dowspayments as agree in th
contract.

Payment schemes Annualinvoicessettlede.g.at the end okach

contracté S| NJ 6AGK NBFSNByYyO

delivery and achievement of guaranteed energy
savings.

In addition to the agreed EPC service fee

the building owner is usually due for-up

front down-payments or final settlement
payments.

Reduction of water consumption (flushes, taps, showers, watese in swimming pools, rain wate
use for gardening etc.) mayso create cost savings and may therefore be integrated into the s
Additional cost reductions of an EPC project, if both parties agree.

that may contribute to the Pooling of buildings in one energymagement contract may create esamics of scale.
amortisation of EPC Reductions in the cost of building operation amaintenance (less operation cost, or less repair
investments. replacement needs etc.) may also contribute to the amortisation of an EPC project (EPC serv
if the relevant baseline is determined, and the actual operation and maintenance cost are mol

during contract duration.

Calculation of contract Long enough to reduce necessary EPC service fees to a level equivalent or less than the b
duration owners periodic cost reductions resulting from guaranteed energy savings
Contract durations
accepted  the market 2-3 years 5-15 years 10-20 years
Very low Low Medium
If the ESCO fails to If the ESCO does not perform as agreed during the entire projec
provide the agreed duration, or does not provide proper evidence on the achievement
servicesthe building guaranteed energy savings in time, the public buildimger should be
owner should not be allowed to withhold further dowspayment on EPC service fees.
. . due to pay for these ~ Penalties may be agreeBinergy savingsks may bé O] SR 0 ¢
Economic risk and risk services. bank guarantees.

management options for
< ¢ The building owner carries the energy price risk as EPC fees are usually calculated on the |

fixedenergy prices of the reference yégfor baseline consumption.
9y SNHeE al gAy3a | OKASHSR o6& YSIya 2 Fendgy priceN
increases.
Contracts usually allow the public buildewgnerto reduce the EPC service fee or to stipulate
alternative measurei$ the contracted investments are not performed as agreed in the contrac
time and in the agreed quality agdantity)..

the public building owner.
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Tablel: Comparative overview of EPC business models (typical features)

Business models . .
(typical features) EPC light EPC basic EPC plus

Very low Medium High

It is in general understood that the economic risk for the ES&€nses bgize ofthe investment
and the longer the agreed contract duration.

Economic risk and risk The main economic risk for the ESCO isitlgeunder-achievement of guaranteed energy saving

management options for which may result in reductiortg the EPC service fees for a certain year, which cannot be

the ESCO compensated at any later time.

The ESCO bears also the risks of whasgline assumptions, planning errors, investment cos
increases, or higher intermediate financing costs, bankruptcy of subcontractors, or delays

investments or in service delivery.

Technical and Very low High High
adpms”awensganq ¢KS YFAYy NR&ala FNB FrAfdNBa 2N REYF3Sa 27
;Is rr;n anagement options responsibility to ensure quality and functionality of the installed facility during installation as w
OFINEESCO duringoperation It must be ensured thainly staff authorized by the ESCO has access to th
facilities in a way which allowbangingsettings oreparingdamages.

The ESCO cares for the periodic metesingpnsumption values, often
supported by a remote access to fieldbuses and by a building autom
system. The ESCO is also responsible for the continuous adjustme
technical parameters in correspondence with building conditions anc
use of the hilding (e.g. temperature set points, heating, cooling, an
lighting levels and periods, etc. in line with agreed standards and u
requirements etc.). The ESCO compiles an annual energy repart ar
annual energy savings record in line with the metestagdards and
calculations models stipulated in the EPC contract.
Referring to the initially agreed baseline consumption dateatyibe of
use and the intensitgf the use of the building, the calculation of
energy report once or achieved energy savings has t(.).include trarmnanq vgarifiable
Measurement and twice a year. adjustment factors (weather conditions, use of the building, occupa
verification of guaranteed time and intensity, installation or removal of energy consuming devi
energy savings and facilities (e.g. additional lights, elevators, refrigerators, freezers
conditioners &.)).

The International Performance Measurement & Verification Protocol (IR@IE) 2002)published
by the USAmerican Energy Efficiency and Renewhiéggy Clearinghouse, provides internatione
accepted concepts and options for determining energy and water savings.

The IPMVP sometimesused as the referengarotocolfor EPC in commercial buildings or in
industries.Some IPMVP rules would be appiiedor public buildings Europe but in daily practice,
the IPMVP iperceivedastoo complex for most of the EPC projects in public buildings. Still, sor
the EU Member States, e.g. Greece, intend to establish the IPMVP as the gtaoiteal for EPC in

public buildings.
Consequently, ESCOs and their public clients are often developing and using their cwiadsilo
calculation model for the measurement and verification of energy savings achieved in compa
the agreed baseline data.

Usually energy cossavings arealculated on the basis of the price agreed during contract
Energycost calculations negotiations (fixed price basis). This is necessary as the EPC service fees have to be calcula
prices over the entire contract period

In most contracts some tolerance, e.g. 3% or 5%, is prowtkhst during the first few yearfsy
the achievement of guaranteed energy savings. Penaltiesaretimesstipulated in a contradf
the actually achieved energy saviagsless tharthe guaranteed savings, including tolerances. T
reduction ofthe EPC service fee (compared to thetcacted fee) may be proportional, or even
overproportional, to the reluction of energy cost savings.

Incentives are usually agreed in the contifitie actually achieved energy savings exceed tht
NS R R =S{eloNil  guarnteed savings, including tolerances. Typically the additional EPC service fee is covering
case of oveperformance. the additional savings (e.g. 50%bprder to share the achieved additional savingsveenthe
building owner and the ESCO

Energy savings are
calculated based on
energy invoices and a
defined baseline of
energy costsThey
might be adjusted byra
annual climate
correction. The ESCC
usually delivers an

Provisions in case of unde
performance of the ESCO
(i.e. guaranteed energy
savings not achieved.
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3.2 EPC reference projects ingliEuropean public sector

Research performed during thesudy and information provided by interviewed stakeholders rdfeilsPQeference
projects in & different Europeancountries (seélable2). Most of these projectare basedon the EPC basic and EPC
plus business modelswith many variationsS far, the EPC light business model was found to be promoted and
implemented mainly in Germgn

Table2:

EuropearEPQeference projectseviewed for this study

Country of project Actor providing information and dataon ! O 2 NR& Reference projects referred to for the stuc

location its own reference projects

EPC basic

Austria(AT) Siemens Aktiengesellschaft Oesterreict ESCO BIG Pool 4 (38 schools in Lower Austria)

Czech Republic  SEVEN7, The energy efficiency centre  Facilitator Psychatric Clinik Kromeriz, Jihlava hospit

(C2) /EESI Moravian Selecian Region

DenmarkDK) Danish Building Research Instit(desper Research Municipalities: Greve, Kobenhavn,
Ole Jensen, 2013,,§%uilia Nardelli, Middelfart, Gnbskov, Hoje Taastrup,
2015) Kertenminde, Soro

Germany(DE) Climate protection and energy agerafy  Facilitator Municipalities: Oberndorf, Murrhardt,
BadenWiirttemberg GmbH (KEA) Muhlacker, Achern

Ireland(IB) Sustainable Energy Authf Ireland (SEAI Facilitator Stewarts Hospital

Italy (IT) Servizi Energia Ambiente S.r.l. (SEA) ESCO Municipality L'Aquila

NetherlandgNL) Escoplan Facilitator n/a

Norway(NO) EESI -- Municipality Elverum

SlovakigSK) Rozhlas a televizia Slovenska ESCO Slovak Radio Energy Saving Project
BYTES, s.r.o. ESCO Municipality Detva (residential buildings)

SlovenigSl) Municipality of Kranj, department of Building owner  Municipality Kranj, Koper and Grand Hot¢
economy and public services Bernardin, Salinera Resort, Thermana
Petrol d.d. ESCO [ I ORa#enci, Elementary School
GGE d.0.0 ESCO ¢ dzOSYBSNE [ A0 NI NE

SpainES) GRUPO CLECE ESCO Municipalityof Barcelona

Switzerland Siemens Building Technologies ESCO n/a

EPC lig

Germany(DE) Energy Agency of Berlin Facilitator Administration buildings, schools, gyms,

cultural buildings (e.g. in Berlin Pankow)

EPC plus

Czech Republic  SEVEN7, The energy efficiency centre. Facilitator W2aSF¥ D26+t N ¢ SOKY A

(C2) Praque; two schools in Strakonice.

DenmarkDK Danish Building Research Institute. Facilitator Municipalities: Halsnaes

Croatia(HR) Agency for Transactions and Mediation Facilitator DSYSNIt | 2aLRAdalrt {
Immovable Properties (APN).

Francg(FR) Rhone Alpes Regioniréctorate of the Facilitator Schools in Rhone Alps Region
Environment, Health and Energy
SPL OSER. ESCO

Latvia(LV) RenEsco Ltd. ESCO Residential Buildings

RomanigdRO Veolia Energie ESCO Craiova Municipality, Cehia (Praga)

Ukraine(UA) Municipal enterprise "Project ESCO Municipality Kyiv

implementation unit: energy saving in
Kyiv public buildings".
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3.3 Variationsin EPC business models in practical application

The reference projects reviewed for this study showed a large potential of the above presented businessomodels
FRFLIG G2 &ALISOAFTFAO Odzadi2YSNAR AyGSNBadta yR ySSRahel a ¢Sttt
contents of table 3 document the special features of single projects as well as the opinions of interviewed stakeholders
showing the vde variety of EPC applications, otherwise they don’t always represent the range of models in the single
countries.

Table3: Variations in EPC business modpsliedin Europeand Countries ér which these observations a
framework conditions reported "
o B = 2
g3 x ¥ 2 Sfsg I,
noFREEEESZEETSE0E
BH20G8ICCES280n005
Roles of facifatos .. | IJJ I Q0 J 101101110
Facilitators (e.g. energ@gencies) prepare EPC projects. XX, , s , s
Facilitators manage EPC tender procedures and contract negotiations X X
Facilitators help moblllzmg sub3|d|es X X
Assessment of baseline consumpiata LI LL LT
Basellne consumption is calculated if there is no historical baseline data. X
llllllllllllllllll

EPC so far only applied in residential buildings (condominiums)
EPC projectsundle buildings owned by the same public authority.
EPC projects bundle buildings owned by different public authorities.
EPC projects include also ESC components.

EPC projects aim alabcost savings in building maintenance.

EPC projects aim also at cost savings in water consumption.

EPC projects include the utilization of renewable energies

EPC projectmiclude the application of combined heat and power
EPC projects include improvement of accessibility for handicapped persons. X
EPC projects include the aesthetic renovation of building facades X
EPC projects include user education. X X
EPC projects contain regulations regarding changes in energy prices and na X
consumer pricendex.
llllllllllllllllll
EPC fees amount to 100%gofaranteed savings

EPC fees must be between 80% and 90% of guaranteed energy cost reduct X
ESCO and the municipalities share additional savings exceeding theapsara X
Municipalities pay additional service fees for operation and maintenance.

><><><><><><><

5 s B B

5 s

B B 5 s B

llllllllllllllllll
ESCO can be public companies X X s

Municipalities may establish their own ESCOs X R

ESCOs are strong enough to take over EPC related risks. X s s s s s s
ESCO is the contractor for all works (ECM & NERM) incl. building rehabilitat X X

ESCO has to perform all renovation tasks within one year from costaect X .|

ESCO must provide an energy performance certificate for the renovated buil X .

ESCO must provide an energy saving record every 3 months
Financing of EPC projects ..................
National energy efficiency funds finance EPC projects.

National/European energy efficiency fund or other organisation provides grai X X
for building renovation s s s 8 .

National energy efficiency fund provides grdotsbuilding renovation
National development bank can provide ESCOs with loans for S0&4aifl

cost. >

National programmes provide grants for thermal insulation of the building X

envelope. >

ESCOs finance EPC projects mostly by themselves X o, s s s s s s
ESCO must provide at least 10% of finances from their own funds. X s
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Table3: Variations in EPC business modpigiedin Europeand Countries ér which these observations a
framework conditions reported

X EPC plus
Austria
Czech Rep.
Croatia
Denmark
France
Germany
Ireland
Italy
Latvia
Netherlands
Romania
Slovakia
Slovenia
Spain
Switzerland
Ukraine

9{/ha YIS dzaS 27F a2 Kinaichg of EPRIrajeEts. O |
ESCOs include subsidies for initial equipment in the financial plans.

ESCOs receive tax benefits on EPC investments.

ESCOs have to provide guarantees for both investment and operation cost.
Municipalities have to finance 2% of the investment on their own

EPC projects include a combination of financing instruments.

Municipalities finance planning and investment costs from tiveir budget in
order to make use of specific subsidies restricted to public beneficiaries. > o P >
Municipalities forward lovinterest loans to ESCOs. X ., 2L L s .
Municipalities cdinance the investment and share in the financial risk. XX, s s , s
adzy AOALI ft AGASE F2NFSAG +y 9{/hQa oX

Monitoring & verification (M& ..................

Monitoring & verification (M&Wased on individually agreed models using
calculations, meter readings and energy bills, including remote meter readin(X X A . L s s s
logging automatic controls of installed facilities.

An independent expert committee verifies achiesadings

Public entity ensures a data input of energy consumption into Energy X
Management Information System and facilitator can analyse these data. S & >

Simplified M&VWprocedures and Key Performance Indicators @ pplied. X s

Energy Iabelllng and certlflcatlon models are used to calculate energy saving X
llllllllllllllllll
Ownership of installed technical facilities is with tioéding owner

Ownership of the installed technical facilities is with the ESCO until full
compensation of financial claims from the building owner (exception: softwar X X |

v
v

X X X X ECP basic

X
x X

B

B B 5 s

equipment).

Risk management || JJJ {0 f {1111 ]]]]
ESCOs use insurances to balance the risk of technical failures and/or ef und

performance (not achieving the guaranteed savings). > >

ESCOs cover operational risks by back tored&rmance guarantees. X s

ESCOs work with a maintenance reserve account. X s

ESCOs work with Code of Conduct XX s

ESCOs work with warranties. X o, s s s

The evaluation shows that the specification, the extent and the contents of single parts of the EPC business model
differs acoss the analysed countriesThe gplicationsvary depending on the ESCO market, the availability and
engagement of facilitatorss well aghe abovedescribed national framework conditionéet as can be seen in the

chart abovesome countries have onlifte experience with ERCherefore it is reasonabléo transfer already gained
knowledge of realized best practice projectmature EPC markets developing EPC markets

On the other hand, EPC plus projects are already realized in emerging EPC markets (e.g. in Croatia) because there exist
an additional funding by an Energy Efficiency Fund. This examgé&rlinesthe importane of supporting offeran
order to trigger the market and to accelerate almost complete refurbishment measures ofuildiicgs
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3.4  Average energy savings

Whereas EPC basic projects report energy savings achieved in the rang@0®§, IBPC plus projects report energy
savings achievegetween15and 75%. Thse data indicatéhat even thoughEPC plus projects do not necessarily result
in higher energy savingean EPC basic projecthere isa clear trend towards higher energy saving effects to be
achievel inEPC plus business model (Bagure3).

The wide range dadchieved energy saving effects for both types of business models is mainly due to the fact that the
actually achieved energy savings depend on a large variety of mogeific factorssuch ashe actual condition of the
building, the previous status ehergy managementhe actual package of performed energy savings measasesell

asthe intensity, type and temporary profile of building use.

The highest rab of energy savingbétween30and60%) achieveth EPC basigrojectswere recorded from Spn, the
Netherlands, Italy, and Germanyhe highest energy saving effects (up to 75%) achieved in EPC plus projects were
reported from France and Croatia (see Figure 2)

Ranges of energy savings achieveBRC basieference projects per country
(in % of baseline reference consumption)
Spain [ ]
Slovenia ]
Slovakia I
Norway ]
Netherlands 1
Italy . ]
Ireland ]
Germany . ]
Denmark I
Czech Republic I
Austria ]
0 10 20 30 40 50 60 70 80
Average energy savings achieve®RC pluseference projects per country
(in % of baseline refernce consumtion)
Ukraine I
Romania ]
Latvia L 1
France |
Croatia L 1
Czech Republic [ |
Denmark ]
0 10 20 30 40 50 60 70 80

Figure3: Ranges of energy savings achieved in EB@meé projectéaccumulateger country

The actually achievable energy savings from EPC basic business models pedepemdpftenon the local financing
conditions.This includes specific feedn tariffs for heat and power generated from decentralized combined heat and
power (CHP) plants or subsidies for specific energy saving measgrés Germany. Another important aspeehich
supports theachiexement of higher energy sawvg rates is the contract duration accepted on the market. In the
Netherlands, in Ireland, and in Germdoynger contract durations (seéigured) coincide with the Igh ratios of
achieved energy savings.

Figure 4 shows that the amortization of performed energy saving investments is solely depending on thagbay
from guaranteed energy savings, and if the acceptable contract duratiomly 10 years or less, engrgavings
achieved with the EPC basic business moddietveeen15and30%.
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Average contract duration of EPC reference projects (per country)
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Figured: Average contract duration of EPC basferenceprojectsper country

Economics of scaleupportingthe amortisation of energy saving investmentan be achieved by means of pooling

several buildings into one EPC project. The biggest building pool was found among the EPC basic reference projects in
Norway where 40 different buildings were pooled in one EPC project. Bigndpyiools integrated in one EPC project

were also found in the Czech Republic (up to 11 buildings per project), Germany (up to 15), and Slovenia, (up to 14)
whereas Ireland and Spain only2buildings were found to be pooled per project.

3.5 Lessons leat

Themajor lessons learritom the analysed refereegrojects may be summarised as follows:

1 Bundling of buildings in one EPC helps decreasing transaction costs and creating economics of scale.
I Available subsidies and grastwuldto be used and includkin the financial concept for an EPC project.

1 EPCmay also include solutions twn-energetic problems in the buildings.g. fire protection)in the same
contract
1 Most of the public building owners rely on proficient facilitators in:
- Project planningrad preparation
- Investigation and activation of potential grants and subsidies from local, regional, national and EU sources.
- Compilation of tender documents and assistance to the tendering process.
- Tender evaluation and contract negotiations.
- Quality contol of provided installations and services.
- Measurement & verification of achieved savings.
-/ KSO1la FyYyR |LIWINRQGEFEta 2F 9t/ Qa oAfftad
- Verification of possible financing instrumerssf{ loanssubsidies and grants)
i Capacity development of local facilitatagstherefore first priority for the development of local capacities for
EPC in public buildings.
1 For new ESCOs access to the EPC market is connected with high economic and administrative barriers.

- Economic and technical risks are rated high by most ahtbeested companies.
- New ESCOs usually have to provide additional bank guarantees or insurances which increase the cost.

1 Besides the energy and maintenance savings,iRCcan integrate neanergy related savings (health and
safety requirements, comfoitnprovements, increased building value and others).
1 Monitoring and verification of guaranteed savings is ofampkx and may lead to debates between the ESCO
and the building owner.
Adjustments may be required regularly, depending on, famgple:
- Weather conditions.
- Changes in consumer behaviour.
- Type, intensity and frequency of building use.
- Installation or additional, or removal of old consumer devices.
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- Replacement of old consumer devices by new, more energy efficient devices).
- Changes in building stctures(additional renovationsgind of installedfacilities.

1 Due to its complexity, IPMVP is usually not in use in EPC for public buildings in Europe.

1 Simplified measuremerdind verification methods as Wweds key performance indicators, if agreed by both
parties in advance, manelp toreduce both complexity of calculations, and reasons for debate.

1 A neutral and qualified third parctingas anarbitrary should be nominated in the contract and its dexisi
acknowledged in advances as binding by both parties.

1 Financing options for EPC projects:

- Very goodexperience existwith financing by Energy Efficiency Funds

- Additional financing by the building owner can be helpful for the financing of the EPC

- Insurances for the calculation of savings are an appropriate instrument to mitigate the risks for ESCOs, in
particular for new or uexperienced ESCOs.

3.6  Market perspectives on EPC business models

3.6.1 EPC basic

Despitethe currently low energy prices, widerange ofenergysavingmeasuresn public building may be financed by
means ofEPCSinceenergy prices wilinost probably increasagain during theipcoming yearsEPC projects will be
evenmore economical and more attractive footh municipalitiesand ESCOs

EPC for energy efficient street lightiage already orare expected to be the firdEPC projects realized in the public
sector in newly emerging EPC markdtiseyhelp creating mutual trust between ESCOs and public authorities which
maybuildthe ground for future EPC projects in public buildings.

EPC basic will remain the most important EPC business model on the market, withfacaktwards further
extending the scope of EPC basic projects and integrating more and mezaarggrelated meastes (NERM) for the
rehabilitation of buildings, e.g. when a building is to be prepared for another type of building use (e.g. from school to
administration building, or vice versa).

Municipalitiesbenefitfrom EPC projectsot only through theguaranteedenergy savingiandtransfer of economic and
technical risks of investment to the ES®Qt also trough additional side effecRublic building owners receive from
EPC projects the proper planning and optimization of design, operation and maintenance of theiredatrdy
facilities,as well agrainings for thé@ own technical staffand an increasing awareness of energy saneggds and
potentials among facility managers and building users.

3.6.2 EPC light

The EPC light model is the ideal business model for the improvement of EE in buildings which are still in good
conditions, have no or little rehabilitation needs, and have indtalfgto-date technical facilitiedn such kind of
buildings, EPC liglaichieves inGermany approximatelgnly 10% energy savings, but still pays of within less than 3
years in most cases.

Asbothi KS o0dzAf RAYy3 26y SNAQ | Yy Rre dnkKh® reBabilitatioh ©f waryliib8iNiRga thanA & dza dzl
on the improvement of EE in wstaped buildingsEPC lights nd yet a common EPC business modelEurope
Reference projects were found only in Germany.

Yet,the EPC light business modatasyto be planned and implemented and bears less risks for, frglEESCO and the
building ownerthan the EP(asicand EPC plubusiness modeld herefore, EPC light is seen as a potential entrance
gatetowards the creation and uptake of local EPC marficet;terested new ESCOs (e.g. local SMES)ell as for
public building owners requesting private sector support for the improvement of EE in their buildings

Facility managers anbuilding usersre trained by the ESQ®take energy efficiency closer intonsideration in daily
operation of the building. Their newly acquired knowledge and understanding of @akigg issues may be helpful
also in future EPC projects

EPC light islso a god opportunityfor municipalities with less technicalperierted employees asthe ESCO is
responsible for the optimal operatiaf the technical devices, the maintenance, and technical support.
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Veryoften, public entities do not have energy controlling systenpace EPC light supports municipalities, counties,
and otherclientsin developinga periodicenergy controllingystem The public entity receives proposals for necessary
or economical refurbishment measung®vidingusefulinputs for its owrrefurbishment strategy

3.6.3 EPC plus

Usually,EPC plus projectsundle measures with different paybapkriods to use synergieand includeconstructve
improvements of buildings, su@se.g. better adaptation of building structures (room sizes, access etc.) to the future
use of the buildingmproved accessibility fohandicapped personsr aesthetiaedesign of thdacade.Therefore it is

in generahot possible to finance an EPC plus praggetglyfrom guaranteed savings.

Additional funding is reded In somecountries Energy Efficiency Funds Buropearfinancal support is available for

EPC projectsNevertheless, in most cases, the building owner has to provide additional funding, e.g. through advance
down-payments on a part of the investment cost. This is often a barrier for the use of the EPC mlusomod
municipalities which are running out of investment funds in their budgets.

Besides the engy and maintenance savings, the implementation of an [&Cbusiness model often creates
additional benefits(health and safetyof building usecomfort imgovements, prolonged lifetime of the building,
reduced building maintenance cost, reduced water bills etc.). These additional benefits kaotdéen into
consideration, e.g. for the calculation of appropriate EPC fees.

Gontract durations of EPC plpsojectsare usually very long (up to 20 years, or even more). This requires mutual trust
between the public building owner and the ESCHis trustis still lacking in most of the emerging or prospective
markets for EPC in the European Union and its neighbod.

In addition, a SWOT analysis for each business model is documenteapiar 4.4 taking into account the specific
strenghs and weaknesses of each model #relchances and risks for the further implementation of the models.

3.7 Proposed sucture and contens of EPC contracts

EPMlusand EPC basaontracts are structured very simijatifferencesare usually related to the calculation, billing

and collectionof EPC fees antd additional paymentdy the building owner. The latter are usually found only in EPC
plus contractsCash flows from a third party (e.g. grants or subsidies received frergyeefficiency fundsyhich are
included in the financial plan for the project, should also be mentioned in the contract, together with the necessary
provisions concerning liabilities of both partnéaghird party is rejecting, halting, or delaying the expected payments.

Ageneral overview of the most important components of EPC contracts for the different types of EPC business models
is given ifrable4.

Business model
Tabled: Typical structure and contestf EPC contracts EPC basic EPC
EPC plus  light

 Basic provisons: | |

E List and detailed documentation of relevant buildings (including building use) X X
E Referencéaseline of energy and water consumptifrthe last two or three years. X X
E Liabilities and insurances. X X
E Contract duration, duration of the planning phase, duration of the guarantee phase. X X
E Termination rights. X X
E Bank guarantees for implementation and guarantee phase. X

E Ownershipof installed facilities X X
E9{/hQa I 00Saa G2 GKS o6dAfRAY3I FYyR G2 Ftf A X X
E9{/hQa NBY2:GS I 00Saa G2 AyaiulftftSR YSGSNAyYy3 X X
E Mutual access to all relevant data held by any of the parties, includiagticular energy bills, X X

metering results, and evaluations.
| Detailed planningconcept: | [ |
E Input provided by the building owner
E Scope of planning tasks of the ESCO
E Confirmation or norconfirmation of thedatapresented in theéender andfurther procedure.

X X X
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Business model

Tabled4: Typical structure and contexdf EPC contracts EPC basic EPC
EPC plus  light
Implementation phase: [ | ]

E Plannedrivestment cost and proceduresittualcosts are falling below the planned costs.
E Implementation of additional energy saving measures.
E Specific technical regulations.
| Scope ofESCOServices: [ |
Energy performance guarantee.
Water savings guarantee (if applicable)
Periodical inspection plans
Operationandmaintenance plans for installed facilities.
Documentation of energy and water consumption
Measurementndverification procedures and calculation methods.
Responsibilities of the ESCO in case of malfunction or breakdown of installeed facilities.
Reporting duties
Development of an investmeptanfor the building
Trainingon the job of the technical staff
| Remuneration ofteésco: | | |
Calculation of the EPC service fee (including incentives and penalties).
Additional payments (dowpayments on investment cost, operatiandmaintenance fees).
Billing anctollection plans.
Under or overachieving the saving guarantee and further procedures
| Obligations of the public buidingowrer: |
Responsibility for operation of technical equipment.
Sending of energy and water bills and all relevant documents to the ESCO.
Permissions and approvals for replaced technical devices.
Construction and refurbishment measures and the further procedure.
E Selling righbf public entity.
E Contract entry of the purchaser. X

Calculation of the savings: I

E Procedure of saving calculation including weather adjustmentsyeis¢ed adjustments and other X X
adjustments €.g.insulation measures).

| Special financingoncepts: [ |

E Forfeiting including amount of investments, waiver of objections and others.

Acceptance of installed facilities and i

E Property transfer with acceptance of installed facilities. X

(ANNEXES | | |

Baseline of energy costs.

Responsible staff of ESCO/Principal.

Data sheet of contract.

Structure of investments.

Overview about necessary room conditions.

Data record sheet for buildings.

Data sheet for invoices of savings.

Functional contractuapecifications.

Planning documents (will be supplemented after detailed planning phase).

Rough analysis.

Minutes of negotiations.

Waiver of objections (sample).

Payment plan.

Bank guarantees.

X X X

M v My My M me me e me e
X X X X X X X X
XX X X X X X X X X

x

M mv m mr
X X X X

><><><I><><><><

me me me mr

x

><><I><><><><

X X X X X X X

XXXX XXX XXXXXXX
X X

E
E
E
E
E
E
E
E
E
E
E
E
E
E
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4. Framework conditiongor the application oEPusiness modelis the public sector

In 2014, theJoint Research Cenglastitute for energy and transpo(@RGET)states 6EPC and other alternative and
locally tailored contracts have increased their popularity. The mait&eelopmentis driven by market forces
(increasing energy prices, growing interest from potential clients, development of partnership between players on the
demand and supply side, as well as between ESCOs and subconteattbssiledicated policy meases, regulations

and financial solutionalike Interestingly the list of drivers is similar imost countries, but the leveraging success
factor andmarketbarriersare different(JRGET 2014§

4.1 European policies and legislation promoting the marketalgptof EPC business models

A series ofEuropeanpolicies anddirectivesare of relevance for the promotion and market uptakeE&fCfor the
improvement of EE in public buildingsEurope The most important is the Energy Efficiency Directive @®Dhe
European Energy Performance of Buildings Directive (EPBD)

A Directive 2012/27/EC of the European parliament and of the Council of 25 October 2012 on energy efficiency,
(Energy Efficiency Directive; EEDY) example:

1 Article 18: Energy services

1. MemberStates shall promote the energy services market and access for SMESs to this market

- o Xtéking, if necessary, measures to remove the regulatory anereguiatory barriers that impede the
uptake of energy performance contractiagX 8

- WX6 LINE GORAMMINI OLRSTF2NI SYSNHE. LISNF2NXYIFyOS 02y iN) OGAy3

2. Member States shall support the proper functioning of the energy services market, where appropriate, by:

-wX8 GF1Ay3dIZ AT ySOSaadl NBI YSI-kegybartiets thaiBmpaddn® §§ KS NE
dzLJi 1S 2F SySNHBH@ LISNF2NXYIyOS O2y 0N} OGAy3 ©X86 A

-wX8 O2YAARSNAY3I LiziGAy3a Ay LI FOS 2N FdaAdayayd GKS N
to ensure the efficient handling of complaints and-ofitourt settlement of disputes arising froenergy
service contracts;

-wX8 SylofAy3d AYRSLISYRSYyd YENLSG AYyGSNYSRAIFINRSE G2 LI
demand and supply sides.

1 Article 19: Other measures to promote energy efficiency

1. Member States shall evaluate and if reseey take appropriate measures to remove regulatory and non

regulatory barriers to energy efficiency as regards:

-wX8ftS3IALt FyR NBIdz Fi2NE LINPDAAAZ2YAEAS YR FRYAYA&AGNI G
budgeting and accounting, with a viéevensuring that individual public bodies are not deterred from making
investments in improving energy efficiency and minimizing expecteayifte costs and from using energy
performance contracting and other thigghrty financing mechanisms on a lelegm contractual basis.

EPC isot onlyexplicitly mentioned as a priority option for public authoritrethe EEDThe EES alstaborateson the
aSYdSN) {ilGSaQ 2 o ffakodrhblefratgwork eonditiovid Jor 3he $nyrkiet uptake of EPC busines
models

A Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of
buildings (Energy Performance of Building Directive; EPBD):

1 Article 11.6: Member States shall encourage public authorities to takadotmunt the leading role which they
should play in the field of energy performance of buildings, inter alia, by implementing the recommendations
included in the energy performance certificate issued for buildings owned by ¥jem

1 Article 12.1: Membef G 6§ S& &aKIFftf SyadaNB GKIG 'y SySNHe& LISNF2NXYIyY
a total useful floor area over 25%is occupied by a public authority and frequently visited by the pudilic

The obligation stipulated in the EPBD to issueeraargy certificate on each public building may be a driving force
promoting EPCs for buildings with low energy efficiency values.

Additional legal incentives for the market uptake of EPC business models are set in the EU directives concerning
common ruledor the internal markets in electricity and gas.

A Directive 2009/72/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for
the internal marketn electricity for example
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1 Article 3.11: In order to promote ener@y¥F FA OA Sy O aSYoSNI {dFiSa wXe akKklff
undertakings optimise the use of electricity, for example by providing energy management getvices

A Directive 2009/73/EC of the European Parliament and of the Council of ZB08lgoncerning common rules for
the internal markt in natural gasfor example

T NIAOES odyY Ly 2NRSNJ G2 LINRBY23S SySNHé STFTFAOASyOe:
undertakings optimise the use of gas, for example by provigiagyy management servigeg.

With these provisions, thabove mentionedirectives concerning common rules in the internal markets for gas and
electricity can be understood as a strong motivation to European energy suppliers to implement the bBSiHegd
model and offer this kind of services to their customers.

Overall, the European legislative framework is pretty much in favour of energy services promoting improvements in
energy efficiency, and in particular of EPC as an innovative business fmede/ay how the EU Member States and
their neighbouring countries implement these Directives in their national legislation varies widely.

4.2  TheEuropearEPCCode of Conduct

The European Code of Conduct for Energy Performance Contracting (the EPC Godiectf Cransparense 201&)a

set of values and principles that are considered fundamental for the successful, professional and transparent
implementation ofEnergy Performance Contractipgojects in European countriek. defines the principles of the
behaviour primarily of EPC providers. At the same time, the EPC Code of Conduct is an EPC quality iclicasor for

on what they should expect and require from EPC providers and which principles they themselves should adhere to in
order to achieve exgrted energy savings and related benefits.

The EPC Code of Conduct is a voluntary commitment and is not legally binvdirsdalinched bythe Transparense
projectin 2014and endorsed by the European Association of Energy Service Companies (eu.E8@@umodean
Federation of Intelligent Energy Efficiency Services (EFIEES). Both asssggian its use when implementing EPC
projects.Sincethe Transparense projegtascompleted in September 2015, the two Europearoeisgions continue

in administraing and maintaining the European Code of Conduct for EPC and related activities as it is in line with their
goals in supporting the European EPC markets.

The Code of Conduct is being put into practice having already a significant numbee tfianadl60 signatories across
Europe, including 12 national associations of EPC providiersnain role of the Code of Conduct is to bring confidence
to the EPC market in the EU taking into account its variety across the memberCGahatesiance with th Code of
Conduct serves as a minimum guarantee of the quality of EPC projects implenidmetbllowing values and
principles laid down in the EPC Code of Conductem@mmended to be used as a reference for élseessment and
selectionof EPC projectndproviders:

4.2.1 Values promoted in the EPC Code of Conduct

The EPC Code of Conduct reflects the values shared among European EPC providers. These values illustrate the

effective, professional and transparent approach to managing EPC projects in terms of:

I Eficiency:
- Energy savings
- Economic efficiency
- Sustainability in time
1 Professionalism
- Expertisaandl A IKmljdz- €t AG& &ASNWAOS
- Health and safety concerns
- Good name in the sector and project
- Reliabilityand Responsibility
- RespecandResponsiveness
- Objectivity
i Transparency
- Integrityand Openness B
[ 2y3nd SNY | LILNE I OK
- Transparency of all steps and financing arrangements
- Clear, regular and honest communication
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4.2.2 Principles promoted in the EPC Code of Conduct

The EPC Code of Conduct consists of a set of nine guitingplps on EPC projects implementation to support the
high quality and transparency of European EPC markets. The principles use the term "savings", which means energy
savings and/or related financial savifgs.

1 The EPC provider delivers economically efficdavings

The EPC provider aims at an economically efficient combination of energy efficiency improvement measures.
This combination maximises the net present value of an EPC project ftiethalefined as the sum of all the
discounted costs and bertf (especially operational cost savings) associated with implementing the project.

1 The EPC provider takes ottaee performance risks

The EPC provider assumes the contractually agreed performance risks of thedwajerthe whole duration

of the EPC atract (the "contract"). These include the risksnot achieving contractually agreed savings as
described below as well as design riskglementation risks and risks related to the operation of installed
measures.

1 Savings are guaranteed by the EPCigenand determined by M&V

The EPC provider guarantees that the contractually agreed level of savingsehieled. If an EPC project fails

to achieve performance specified in the contract, the gpf&ider is obligate by the contract to compensate
savings shortfalls that occurred ovéhre life of the contract. The excess savings should be shared in a fair
manner according tthe methodology defined in the contract.

Contractually agreed savings as well as achieved savings are determined in atfainsgradent manner by
Measurement and Verification (M&V) using appropriatethodology (such as IPMVP) as defined in the
contract. The contractually agresavings are determined based on data provided byclieat and realistic
assumptionsThe achievedavings are calculated as the difference betweengneonsumptiorand/or related
costs before and after the implementation of energy efficiemgrovement measures.

i The EPC providsupportslongderm use of energy management

The EPC provider activelypports theclient inthe implementation of an energpanagement system during
the contract period and eventually after the contract periydagreement. This helps sustain the benefits from
the project even after the contraperiod.

I The relationshifpetweenthe EPC provider and tlthent is longterm, fair and transparent

The EPC provider works closely with tfient as partners with the common objective athieving the L
contractually agreed level of savings. The EPC provider strives to ké¢p ftst 0 A2y a KAL) f 2y 3ImaSNH
transparent.

Both the EPC provider andtbe A Sy & LINRP @A RS I 00Saa G2 inlakl&iminneiNd®dde S Ol mNE
both fulfil their obligations according to the contract terms. stance, the EPC providerdsmmitted to

informing theclient about the results omeasurement and verification of the savings, while thent is

committed to informinghe EPC provider about any changes in the use and operation of its facilities during the
contract duration that guld affect energy demand.

1 All steps in the process the EPC project are conducted lawfully and with integrity

The EPC provider and thieent comply with all laws and regulations that apply toEfC project in the country
in which it is implemented.hE EPC provider and tiogent g2 AR O2y ¥t AOua 2F¥ AyuSNbau I
L2t A0é 02 O2NNMHzZLIWUA2Y YR aSt¥fnRSIFE{AYy3Io

1 The EPC provider suppotit client in financing of EPC project

The EPC provider supports tHent in finding the most suitableolution providing foproject financing taking
into account the relevant conditions of both parties. The cajuithhance the EPC project can either be supplied
out of thedlient's own funds, by thEPC provider or by a third party. Provision of fimanby the EPC provider
is an optionnot a necessary part of the EPC project.

1 The EPC provider ensuipsalifiedstaff for EPC project implementation

! The financial savingsclude reduction in costs of energy provision and can also include reduction apetatgonal costs, such

as costs of maintenance and workforce.
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The EPC provider maintains a qualified staff in order to provide the right tecluoicehercial, legal ah .
FAYLFYOALT 1y2énKz2g I yR ai A fddégdate lgualificatorsdanifBapacilies telatedA G & S E
to the preparation and implementation tie EPC project. Less experience ondlent's side can be balanced

by a specialisecadvisory cmpany (such as an EPC facilitator) that will steer it toward the correct
implementation and procurement of the EPC project.

1 The EPC provider focuseshighquality and care in all phases of project implementation
¢ K$ 9t/ LINE @2\ RS NJ dzizBA a ES[(I\ iﬁﬁﬁiglzaygéﬁ'e:énw.ﬁdﬁc&,ﬁaﬁqwm}(sﬁf S Sjj d
gAUK NBEAIOES adzo madzLILX ’etSidhEbdsingssicordiR K rBeitsits obfigations koBardsINA y O A
a dzo ma dzLJLJX A S NR Zrespoyidibly with yespdzOrd thebierkt and itS fefresentatives.

4.3  Framework conditions for the application of EPC business models and in the partner countries

For each of thaine partnercountriesincentives and barriers for the application of EPC business nveelelassessed
in three major sps

1 Analysis of current incentives and barriers for tharket uptake ofEPC business models in public buildings
(description of EPC market is documented in deliverable 6.1)
1 Review ofpplicationpotentials ofEPGusiness models in the public segtimcussing on:

- Status of market uptakef EPC in the country

- Availability of ESCOs in the country

- Characteristics of the national market for EPC in public buildings.
- Application potentials and needs of EPC business models

1 Discussion dddaptationneeds and potentialsf EPC business models.

The results are presented in the following paragraphs.

4.3.1 Incentives and barrierfor market uptakeof EPC business modétspublic buildings

The mostimportantincentives and barriersbserved by stakeholders csultedin the partner countrieare:

1 Incentives: 1 Barriers:
- Political and legal incentives - Political and legddarriers
- Economic incentives - Administrative barriers
- Financial incentives - Economidarriers
- Other incentives - Financiabarriers

- Technicabarriers
- Other barriers

A summary overview of these incentives and barriers and on the contuntries for which these were emphasized during
stakeholder consultations is providedTiable5.

Qountries for whichtheseincentives
and barriers were emphasizég

Table5: Stakeholder observations regarding specific incentives and barriers EONSTHEEENCHOLET

Y
a
a

EPC projects in the partner countries 5§ o = 2 g o

Z £ 9 & G S § o £

S o L £ 5 g & & %

O 0O O J O » » D
INCENTIVES I O O e e
Political and legal incentives I I I O e e

Political commitment for EE and economical enseyyngs high at national level

National EE law and supporting laws promote EE in public buildings .
EE objectives and standards for public buildings stipulated in national policies and pr B E 1.
Promotionof EPC as an innovative EE service in regional and national programs and . . 1.
[Economic incentves | | [ | | J J | | |
Expectation of increasing energy prices ] . |
Energy saving insurances for new ESCOs

Higher market value aridcreasing comfort level of renovated buildings

Feedin tariff for renewable energies
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Qountries for whichtheseincentives
and barriers were emphasizég

Table5: Stakeholder observations regarding specific incentives and barrier: EONSHHEEEREN oL

> o]
EPC projects in the partner countries T 3 8 Bl & g g 2
T E O g g 8 8 ¢ g
°S o &£ £ 5 5 & & &
OO0 O axx »n n » D
Financial incentves | | | | | [ | | | |
Reducednterest loans programs offered e.g. by statened development banks ] 1

Grants availablfrom national or international Energy Efficiency Funds

Limited municipal budgets increasing the interest in EPC as a financing model
Subsidies for municipal EE programs and projects (planning and implementation)
Taxincentives

Forfeiting models lowering interest rates for bank loans

New flnancmg instruments (crowd funding, capital from energy cooperatives or other:
---------
EPC guidelines, tools and sangaatracts available in the country (or under preparatior |,

National or regional data bases of ESCOs and facilitators

National or regional competence centres promoting EPC .

Promotion of intermunicipal cooperatioand/or pooling of public buildings in EPC proje

Trade associations of ESCOs promoting EPC as a business model

Regional and local energy agencies and/or associations of local authorities promoting

facilitating EPC i ENEN E s

Energy management information systems installed in public buildings

BARIERS I I I I I
Political and legal barriers ---------

Little interest in EPC as a financing tool among municipal decision makers
Changing legal framewocknditions

Overregulation in state building codes

Incomplete subaw-level

Lack of binding legislation for EPC

Procurement rules and procedures for public authorities (complex tendering procedu
Budget and accounting rules for local public authorities

Restrictive regulations concerning financial cooperation of public authorities with the

sector o B =
Requirements concerning the comparison of EP@aitding owners own investment
Lack of legal acceptance of long contract periods

Establishment of municipal ESCOs is impeded or prohibited

Bankruptcy of ESCOs
---------
Lack ofunderstanding of the EPC concept among municipal decision makers and exe ,
Lack of qualified and motivate personnel in some public administrations or public ser |,
Nontransparent, lengthy, or complex decision makimnmcesses in municipalities
Competition between investments in EE and investments in other public services
Distributed responsibility for buildings, energy bills, maintenand®peration of facilities

in municipal administrations S ENENE o o
Lack of supervision of ESCOs . 1.
Lack of competition among ESCOs . 1.
Lack of criteria for selecting the winner of an EPC call for tenders

EPC contracts seas too sophisticated as to be practicable . .

Long lead times for EPC projects . . .

Lack of finances and/or personal capacities for project preparation, tendering, contra
negotlatlon and monitoring, construction supervision etenimicipalities

---------
Rlsk of incorrect calculation of baseline consumption

Decreasing energy prices for fossil fuels

Complicate procedure for the provision of evidence of achiemedyy savings

Lack of profitability of EPC if no external grants are available

Feasibility of EPC only for biggerdinijs (energy cost >800,000 EURer year)
Increasing prices for woody bioenergy

Risk ofunexpected cost (e.g. disposal of hidden hazardous materials, or of recyclable
Long payback time . .
EPC fees regarded as too high .

High transaction costs for preparation and procurement procedure

B B B B

B
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Qountries for whichtheseincentives
and barriers were emphasizég

Table5: Stakeholder observations regarding specific incentives and barrier: EONSHHEEEREN oL

EPC projects in the partner countries o % ) 2 - S -g o
§E2f Es ¢ QL3
© o ¥ £ 5 & & & &%
OO0 O axx »n n » D

Financiabarriers | | | | | [ ] | | |
High loan cost of loans s .

High planning and bidding cost

High cost of new technologies . .

High inflation rate s

Lack of risk sharing mechanisms (ESCOs bear the full risk). .

Limitedaccess of ESCOs to bank loans (e.g. high equity to loan ratio required)

European financing regulations (Basel lIl) limiting loan contract duration while raising

requirements on creditworthiness of tenderers e  E

Reluctance dbanks to finance EPC projects

ESCOs pay higher interest rates for bank loans than municipalities

Property tax increases for renovated buildings

Heritage protection of public buildings

Limited or lackingublic funding and limited (or no) access of municipalities to loans

Lack of coIIateraIs
---------
Lack of experience in the calculation of baseline consumption

Lack of attractivéestpractice examples in the country

Lack of knovhow and experience among local public utilities

Lack of calculation tools and sample contracts

Lack of energy consumption meters in public buildings

Lack of knowhow and experience in EE technologies among local facilitators and expl
Lack of qualified local facilitators promoting EPC projects

Lack of local ESCOs offering EPC services

Delays irdelivery and/or acceptance of EE equipment and devices

Low quality and reliability of delivered EE equipment and devices and/or its installatic
Lack of a methodology for the design and economic optimisation of EE measures
Low quallflcatlon of construction companies
---------
Bad reputation of EPC among public administrations and decision makers
High barriers for the market entrance of new ESCOs

Poor image oESCOs among public administrations and decision makers
Lack of transparency of the EPC/ESCO market at national level

Low trust in the EPC concept (savings and calculations)

Lack of information on EPC in publigidings

Lack of standardized EPC models

Failing reference projects .
Higher complexity and risks for the ESCO of EPC compared e.g. to ESC business m
Lack of transparent M&V protocols and rules

Variety of sample contracts and business models published on the market place
EPC seen only as a financing instrument, services componentastiteated

B B B

B

The table shows that the extent of incentives and barriers varies between the partner countries. The supportive and
helpful framework conditions in Germany, Greece, Latvia and Romarsiabstantially better than in other countries.
Neverthelessfavouralie political and legal incentives exist in all partner countries (except Slosadtieds the political
commitment for energy efficiency and save energy, laws and national objectives, standards and puhgraas
economic, financial and other incentiva® less pronounced in some countries. That shows the existing potentials for
promoting and boosting EPC.

However, in all countries stile many barrierdor EPC projectdrocurement, budget and accounting rules for public
entities, complex decisiomaking procedures, the risk of incorrect baseline calculation or missing experience in
baseline calculatioare barriers in nearly all countriel addition,in every countrithere are very specific national
obstacles and barriers

Whereasthe initial siuation for implementing and fostering EPC is very specific in every catlnetrgnalysis shows a
comparable situation regarding some barriers and incentives within the couiflinies, goint focus onoverconingin
particular the most important barrieemdon enhancinghe most usefuincentives for EPIS recommeded.
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4.3.2 Application ptentials of EPC business models

Additionalcountry-specificinformation, which may help to transfer and adapt EPC business nirotedspublic sector
aresummarized in théollowing paragraphs.

a) Croatia

The Energy Renovation Program for Public Sector Buildings2@0D8yand the Longerm Strategy for Mobilising
Investment in the Renovation of the National Building Stock of the Republic of @roat@e the improvement oEE

in public building stock at national, regional, and local l&welESC@narket exists in Croatia at an early stage of
development. The major ESCO in the market is theBHERDwWned bythe national utility company HEPther ESCOs
in the market aresmall startupswaiting for the market tgrow, so as e.g.:

i Sense ESCO 1 ESCO d.o.o. 1 Rudan d.o.o. 1 Planetais savjetovanje Ltd.
9 Eko ESCO d.o.0. 9 CircomESCO Ltd. 1 Energoglobal d.o.o. 1 Esco savjetovanje i

1 Veritas ESCO d.o.0. 1 Mediaverba Ltd. 1 ESCO Management d.o.o financiranje d.o.o.

1 ESCO CONSULT d. 0. c 1 ZTB ESCO d.o.0.

HEP ESCO has implemented more than 100 contracting projects in industry, energy supply, building and public lighting.
The majority of signed contractsare energysupply contracts (ESCwith fixed paymentswithout any performance
guaranteesTypical projecsizein terms of agreed investmenisbetweenEURL30,000and EUR 1.3 millioRlEPESCO

is publicly owned and ceives the main fundinfyom International Financing Institutions such ag ¢he EU, or the
European Bank for Reconstruction and Development (EBRD). Typical contract duration is between 5 and 10 years.

Most of the otherESCOare small enterprises and lack sufficient equity, which makes it difficult for them to start an
EPusiness. Commeial bankslo not yet trust the EPC concept. They regard it as a risky investment, and therefore
request the ESCO to provide a high percentage (usually at least 30%) of equity and collaterals in their financing
concepts.

Procurementruleswould allowselecting the leastostsolution on the basis of comparative dfgclecost assessment.
Nevertheless many authorities are still going for the cheapest investment. The reason is often the lack of understanding
of both theprocurementrulesandthe EP@nechanism

Public @ministrations donot count ESCO investments as public gedodd multtannual budgeting is possible upon
permission case by case of the Ministry of Finances

Potential pilot projects for the demonstration of EPC business modelde easily identified through the National
Enegy Management Information System (EMIS) that collects energy consumption data from more than 12,000 public
buildings in Croatia.

The economic and EE efficiency potentialE®€are widely unknown in theublic sector in the country. ESCOs-pro

mote so far mainly ESC business modielthis situation,ie EPC lighinodelwith its little economic and technical risks

would be the easiest to be transferred to theblic sectoiin the country Previous programs.g. the public buildings

program financed by the UNDP, provided however for EE information and training of public building operators, for
energy audits on many of public buildings, and for the establishment of a national Energy Monitoring and Informatio
{230SYYX 4gKAOK Aa O2@0SNRAy3a |t NBlIRe (Kz2dzalyRa 2F Lzt A0
interest in acquiring energy management services, and thus the demand for EPC plus, is very low. The interest of public
building ownersn Croatia goes more towards the EPC plus business model providing for the financifimamcot,

of an energy efficient deep renovation of their buildings.

The few existing ESCO projant€roatisgbased on th&EPC basigusiness moddiave alwaybeenimplemented in the
private sectorso far Projects focused on a limited range ofastpaying energy savingeasures (lighting controls,
replacement of boilersaind onshort contract durationsTransfer of theEP(asicbusiness modeb the public setor

in Croatia which may be required to prepare the ground for the implementation of EPC plus models supporting the
deep renovation of public buildingghould ideally follow a similar project desagnthe EPC basic projects implemented

in the private sctor so far. This woulkeep the economic and technical riskspddt projects lowand reduce the
complexity of initial demonstration projects jtanring, implementation and monitoringAn increasing number of
successful projectsf this kindimplemened in the public sector in the countryight help increasing trust ithe EPC
conceptin general,on both the demand and the supply side of the marked increase the acceptance of more
complex EPC project concefdter on,amongESC®as well as amonidpeir potentialpublic customers

Within the context of the national public buildings program, the interest of most public authorities lies in the field of
energy efficient deep renovation of edated or worrout buildings, including the rehabilitatiofi louilding structures
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and roofs, the insulation dfuilding envelopesthe aestheticrenovationof facadesand the update ofthe building
interiors. Thignight open up a large potential market for the development and implementation of EPC projects based
on the EPC pludusiness modelBut the majority of private sector companies involved in the deep renovation of
buildingshave so farbeen construction companiesith limited insight into energy services alichited access to
financing for energy performance services.

Most of theESCOQare still reluctant taffer EPC services for the deep renovation of public buildings. Even if they would
focus only on the EE rédal parts of these projects, the necessary contract durations in order to pay back on the
investment from guaranteed energy savings (more than 10 years) would be too long from their points of view.
Furthermore, there is no EPC business model in place iputblic sector of the country yet, which would allow for the

risk sharing and thpint financing ohecessarynvestments projects as typidar EPC plus projecfs.g.: ECM financed

by the private ESCO, NERM financed by the public building owner).

Regading M&V, a major problem ighat in the existing contract models in the country, enepgyformanceis
calculated only on the basis aftualenergyconsumptionin the buildingwithout any reference to changes in thise
of buildings.

b) Germany

While in 2013 ory 15 EPproviders (1 public utility; 3 ESCOs, and 11 other companies like e.g. industries, engineering
companies, SME’s, architgjivere identifiedin Germanythe number of ESCOs offering ESC in Germany increased to
more then500 ESCQs 2015(Prognos 2013)

Large international companid€ofely, EnBW, EWE, GE&t&én Waldmann GmbH, Siemens,E5RVisag, YIT, Techem,
Geteg are the majoractors in theGermanEPC marketJREET 2014b)Rublic utilities do not offer EPC services
Germanyyet (JREGET 2014b)A stronger involvement of public utilities in the EPC market wbaldever beof high
importance for further markedlevelopment(Little 2015)

Almost 185,000 public buildings and 15,000 hospitals are regarded to be suitable @rdgia@s 2013Nevertheless,
the total annual investment in EPC projestayedin averagebelow EUR20 millionsince 2010, with only moderate
growth trends observed during the last few years. THIXC is still a minor market niche within the EB@Mess,
providing only for approximately 9% of ESCO projects implemented in G¢Rnagyos 2013)

The Federal Office for Economic Affairs and Export Control \B#&Adessubsidies for municipal EE networsd
subsidies for preliminary studies on mizipal EE. The BABAtabase of facilitatorists 17 qualified EPC facilitators.
Nineof them are abléo facilitate the complete project development process (status: 29 October 2015).

The most dynamic regional markets for EPGermanare found in Baden-Wirttemberg, Bavaria, Bé, Bremen and
HessenEPC is part of the integrated energy and climate protection concept of -Béidigtemberg. The KEA, in
cooperation with theGermany asociatiorfor heat supply (VfWcilitatedtwo training programs foEPQacilitators in

2015in BadenWirttemberg Subsidies are provided by the European Investment Bank in the context of the European
LocalEnergyAssistance programme (ELENA) to trigger morepEdpétts in BadeiVirttemberg. A brochure on best
practicesm energy contracting, providing also 4 examples of EPC projects, was published in 2015 by KEA on behalf of
the Ministry of Environment, Climate and Energy Sector of Batdettemberg(Ministry ofthe EnvironmenBaden
Wiirttemberg2015)

Energy managemenitf, out-sourced by public building owners in Germany is usoaiiyfraded as aregularservice
provided by external experts, without any reference to guaranteed energy sa@inlysoneenergy management
service projecimplemented through an EPC light mess modeis known in Germango far:the BerlinEnergy Agency
(BEABuUpported the district of Pankow in Berlin during the deaigphtender otthis first EPC light project with the aim
to reduce the energy consumptiaand costs in 15 public buildingsliding schools, a youth centre and a cultural
institution. The EPC measures included energy management, system optimizatioondéindous monitoringWith a
total investment of onEUR44,000, guaranteed annual energy saving&W@R90,000were achieved in this project.
The ontract duration was only 2 yeafSESI 2012)

Becausegublic building owners in Germapyefer anexcellent cost/benefitatio of energy managememeasuresn
their public buildingss well as delegate risks to the ESGGutyh a performance guarantei is expected that most of
the public building owners, when interested in outsourcing energy management servicesgueidita performance
guarantee from theservice provider Existing energy management service schemeg havbe extendedby a
performance guarantedEPC lightleading to more risks that have to be beared byswevice providers.

All procedures and tools for the development and implementation of EE investments tHEB@jtbasibusiness
modelsare in place in GermanyThe moded specified in chapteB can be easily applied in Germany without any
modification of adaptation.
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Neverthelesswhen takingenergy contracting services into consideratimost ESCOand most public customersare
opting for ESC, as this is closer to the traditional service scheme of energy suppliers, and much easier to monitor.

The need to verify for each new EPC project Brathrough the private ESCO is economically preferable compared to

the owner directed waycreatesa lot of extra effort and risk at the planning stage of a prdfcboth, the ESCO and

the public building ownerThis, among other thingsausesrelatively high transaction costwvhich make EPC so far

viable only for large buildings or for smaller building pools. For single small buildings, EPC is not regarded as
economically viable in Germany.

On this background,oavincing public authoritiegn Germanyof the benefits of EP®asic business modelss
challengingin particular during periods in which public building owners have either sufficient own funds or have access
to verysoft loans or subsidies, allowing them to finance the necessary investmemtshfiear own budgetTherefore,

within the preliminary analysifacilitators work out a financing concept besides the technical conaagtlarify with

the public authoritya whole / partly financing of investmenWorking groups at the federal and state level are already
trying tofind possibilities toeduce the transaction cost for EPC in public buildings

The Germany markés one of theleading research laldsr the development andesign ofEPC plubusiness radels
for the EE rehabilitation of public building®hse 2015: 3057he main challenges are:

A Determination of the project components (usually E@Mpe financed by ESCO and repaid from guaranteed
energy savings in an EPC during an acceptable contratioth (usually not more than 1B years).

A Development of a cfinancing scheme splitting thep-front investment cost between the ESCO and the building
owners inorder to allow for norenergy related measures (NERM) in the scope of the project

A Providirg evidenceand receiving the official approvhit the proposed EPC plus modelolving the ESCO in the
financing(in whole orin part) of the necessary investmeig financially more beneficial to the public building
owner than financing the entire insenent through the building own&own budget.

Various solutions for the development of a suitabldicancing scheme are currently taken into consideration. In most
cases, amip-front contribution to the investment cost has to be provided by the piiilcling owner, in order to keep

the investment cost financed by the ESCO at a level which can be paid back from guaranteed energy savings during the
mutually accepd contract durations.

KEA facilitated in the municipality of Pfinztal, at a relativedll stale of investment (2.2 NEUR, an EP@lusproject
establisiing a local heating network for 5 public buildings, including rehabilitation measures on a public swimming pool.
Energy savings guaranteed in this project amounted to 61% of the baJdimelpfront payment necessary to be
provided by the municipality was in this case relatively small (8&080andwastaken from an investment subsidy
provided by a government furii¥inistry ofthe EnvironmenBadenWirttemberg 201526).

The Ministry ér the Environment in Hessen promotes in its Energy Contracting Guidglessan Ministry of the
Environment2012)sample contractsvhich provide among other things for the integration of aAropt payment of
the public building owner in order to sleain the total investment cost of an EPC plus project

c) Greece

In Greece, the national legal framework of the application of EPC in public buildings is in place. All three business
models (EPC light/basic/plus) may be applied in Greece without anycmagjges in the concept

The GreekESCO registincludes28 companies by novHowever, a EPC market doawot yet existin the country

even thoughthe nationalgovernment is very interested to promote the EPC concept for the improvement of EE in
public buitlings atthe local level. Wwo EPC templates asdready available for Greed@RES is currently busy designing
an adapted M&V framework for Greece, referring among other things to the IPMVP standard.

In the current situation of economic instability the fastest market uptake of EPC in Greece may peaciigved by
means of the EPC light business model. With its low investment needs and short contract durations, the EPC light
business model bears lgrittle economic and technical risk for both the public building owners and the ESCOs.

d) Latvia

The EPC markér public buildingén Latvia is still weak on botthe demand andhe supply side

EightESCOs have®weverbeen active in muhkiesidentialbuildings in Latviduring the past 10 year3his was possible
among other thingbecause of the national renovation program for the residential sector. 625 refurbishment projects
have been finished and another 190 projects are in the procasgptdmenttion. Resulting energy savings amount to
EURS millionper year
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In order to fulfil the EU and national legislation requirementghi public sector regarding energy efficiency
improvement, there islso aneed for large investmenia the EE rehabilitation of public building stock. The national
government owns and operates pulifigildingscovering3.3 million nf of floor space. Mnicipalities owrand operate
public buildings with anothe&:3 million nf of floor space.

Until now; the refurbishment of public buildingsas financedhroughthea / € A Yl G S / KFy3S CAYyl yOALl ¢
program, administered by the Ministry of Environment and Regional developitestprogram is appliéad municipal
buildings, state and municipatgfessional education buildings, in higher education buildengs$industrial buildings

Besides thatalso pilot projectare realized on new loenergy consumption buildings amdconstruction of such kind

of buildings. It operatewithin agreen inveshent scheme. The aim of CCFI is pronggbrevention of global climate
changesand theadaptation to its created consequences and to facilitate greenhouse gas emissions reduction (i.e. by
implementing energy efficiency measures in buildings in pabtidn private sector, except residential buildingg
development and invention of technologies using renewable energy sources, and by implementing integrated solutions
for greenhouse gas emissions reduction). In td8l projects were implemented by mearfstioe CCFI in municipal

and educational buildingsSince theCCFhasbeenclosed,the Ministry of Environment and Regional Developrisnt

busy elaborating a new program which shall be funded from revenues receivednfiegioa allowance@Ministry of
Ecmomics Latvia)

The European Regional Development fuBRDF) financed in 20@810 a program focussing on heat insulation
measures for social houses. By 2015 half of the social houses (50%) owned by municipalities were refurbished.

For the new financial period of the EU, it is planned to prdzidie35-37 million grants from EU structural funds for EE
investments in municipal public buildings in Latfizhese grants can be used for thefawancing of EE investment
measires in EPGusiness models, thitnancial support provided from EU structural funds can be a major trigger for
the market uptake of EPC business models in the public sector in Latvia.

The legal framework for the application of the EPC business models spectii@ot@arZin the public sector in Latvia is
in place. No majacthange®f these business models would be required in order to transfer them to the public sector in
Latvia.

Althoughthere are some norms regarding energy management in national legislation, municipeditiest yet very
active in developing and implementiagergy management systerfor the improvement of energy efficiency in their
public buildingsERC lightcould be an offer for those municipalities who are interested in establishing more efficient
energy managemerstystemsn their buildings but are lacking necessary capacities.

Ly 2NRSNJ (2 AyONSI a SthelERMDasidhdzsifdsOrmddishoidibk franmdtedimbiie Sdidel by
means of information and awareneasssingcampaignsePC plulas already been applied in the country for privately
owned multiresidential buildings. Transfer of the model to the public sector is pms&ibt may require some
adaptations of current legislation concerning public procurement.

Standardized EPC business models should be promoted in order to reduce uncertainties on both the detn@nd and
supply side of a potential EPC market for publicingt.

e) Romania

The first Romanian ESCO was set up in 189@&f 2015, around 30 companies exist in Romania that regularly offer
energy services order to comply with thgrowing demand for ESG@rvicesMost of the ESCOs provide audit and
consultancy ervices, but are limited in their ability to finance large projects.

An EBRD advisory work for the Ministry of Regional Development and Public Administration estimated that the EPC
market potential in the country may amount to upERL.6 billion EURL4 billionfor EE impublic buildings an&UR

0.2 billion forEE inpublic lighting)The potential for private sector €mancing, which represents the investmeimat

can berecovered from guaranteed energy savings within a payback period pé&rswas estimated to amount to 0.5

billion EUR ERDF gramstwill be available in an amount of upE®R330millionduring the period20142020Q

The legal framework for the application of EPC business maodtis public sector is in place. Anergy auditd

mandatory prior to any investment in the rehabilitation of public buildiBgshenergy auditshouldpropose three

different investment options, which are in line with the different conceptERE lightEPC basjcand EPC pluss

outlined in chapte. Based on such an energy autlie building owner maghoose how much to invest order to

achieve a certain level of energy savings. These data may serve hasthefor the design and adaptation of
appropriate EPC business models. The major barrier for the ingrteke of EPC in the publiecsor in theRomania

are the lack of standardized EPC models and procedures, as well as the lack of successful EPC reference projects in the
public sector of the country.
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f) Serbia

Many international donor funded projects dedicated to energy efficiency improvements in the srdibc and in
particular in public buildings have been implemented in Serbia during the past two decade. Promotion of EPC started in
2005 and the basic concept of EPC is today well understood among public building wishiagto benefit from

private setor investments in EE improvements in public buildings.

There are currently no examples of EPC projeeatstually implementedn public buildings in the countrjiwo GIZ
financedattempts of pilotingEPCfor elderly homes inthe Vojvodina regiorhave notreached the implementation
phase so fatWith EBRBupport four EPC project®r EEstreet lighting were developedVhile one of these projects
wasapprowed by the PPP Commissialteady, the other threare stillpending

Legal and administrative framevkoconditions are however still impeding progress towards the market uptake of EPC
in publicbuildings Nevertheless,fithe Law on efficient use of energy regarding obligation of public subjects to hire
energy managers fully implementedthe EPC lighbusiness model may serve as the dopener towards the market
uptake of EPC services in public buildiligs. legally requested that cleand undivided public ownership ptiblic
buildings or other public object must be ensured at all stages of impémtation of EPC projects.

Serbian stakeholders recommend first to initiate the market uptake of EPC in the public sector in the country on the
basis ofEPC lightnd ERCbasicbusiness models, in order to create experience and mutual trust iER@oncept on

both the demand and the supply side of the market, as well as among financing institutions which could potentially
provide loans for the financing BE investments tbugh EPC business maglel

g) Slovakia

In 2015, the following organizatiofs Slovéia have committed themselve® the European Code of Conduct for
Energy Performance Contracting developed in the context of the TRANSPARENSErprgjpatense 2014)

1 EPC Providerg&imper Savings, KA Contracting, SE Predaj, COFEL:-DpRi, ¥eolia Ergia Slovensko, KOOR,
ZSE Energy Solutions

11aa20AF0A2Yy 2F 9t/ LINPGARSNERY ! a20At OAl Laleidz2dl aSuz
1 EPC facilitators and other signatorigsergetické centrum BratislavaNVIRQS atra Tender

The EPC market in Slovakia is in its early stage of developppraximate\20 EP(projectswere implemented in the
public sector in Slovakia, the latest of them2005. Currently the interest ithe EPC concept rises again, as the
possibilities of grant financing are not availablthensameextentany moreasit was the case duringpe period 2007
2011.

Legal and administrative framework conditions facilitating the implementation of EPC projdotplace. The major

barrier which has to be overcome in order to allow for the market uptake of EPC in the public sector is the current lack
of awareness and understanding of the EPC concept among public building éitherdemand is there llahree EPC
business model€EPC light, EPC basic, EPQ plusbe applied in Slovakia as specified in cha&ptdthout any major
changes in the concept

h) Slovenia

The maket for energy and energy services was best described in the Slovenian National report of the Framework
Conditions for Energy Performance Contragbinglished in 2010 (European Energy Service Initiativ 2010).

The EPC market in Slovenia is still veryfsihal ¢ KS G201t Ay@SaldyYSyd @2f€dzyS 2F 9t/
million per year. The overall market potential of EPC in the public sector was estimated by-ItH€ FRZD14 to
amount to up to EUR 15 million per year (IRIC2014a).

The mosimportant ESCOs providing EPC service in Slovenia are

i Eltec Petrol . ) o o R o
1DD9 RNMHzO06I 1T AT @Fr2lya2S SySNHSGalAK adiz2NRGSQ
1 ENERGEN energetske storitve

T GENIESCO

Eltec Petrol was formed throudty the biggest energy company $tovenia Petrahorughan acquisition of th&SCO

Eltec Mulej. GGE was formed by Gorenje, Geoplin and Energetika Ljubljana in 2011. Energen is an independent ESCO
company specialized in cogeneration units and wholesome energy refurbishmerAtESER was established by the

GENI parent company in late 2014. Some other companies have participated in the EPC market in the semi role of an
ESCO (such as Energetika Ljubljana) in the past occasionally and sporadically when it servedttrair ishenest.
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Most of theseESCOs suidsaries of largefinanciallystrong and in the majority state owned companies, which
dominate various aspects of the Slovenian energy mailtety can take th@erformance and design risk &PC
projects and provide the necessary investment capitablatively low cost as their ratings are good and the banks see
no actual risk of default if they provide loans to these companies.

Small ESCQare inherentlylesscompetitive, becausthey pay higher financing costhichmay drive up the necessary

EPC swice feesthey would have to charge to their custometsgal and administrative framework conditions

facilitating the implementation of EPC projects are in place. Municipal buildings are often included in an energy
management and information system (EMpBoviding reliable baseline data on energy consumption over several

years. All three EPC business models (EPC light, EPC basic, EPC plus) can be applied in Slovenia as specified in chapter 3
without major changes.

Energy management services have beeareff for public buildings in the past by the local energy agencies, which are
usually financed, or at least€ioanced by their local municipalities. TBEC lighbusiness model may be the most
attractive for municipalities, which cannot rely on the gmw of their own local energy agencies. In addition, the EPC
light model could be beneficial for upcoming ESCOs from SMEs that cannot rely on financial Haekingat§ strong
parentalcompanies. Since thePC lighmodel does not require large upfit investment, it may be used as a good
starting point for such companies that wish to participate in the ESCO market.

EPC basimodels have already been successfully implemented in Slovenia. Further acceleration of the market uptake is
expected in the eriod of the new financial persptive until 2020, with update nationattion plans and operational
programson EE in public buildingas well asvith the uptake of guidelines f@&Emeasures in public sector buildings.
Slovenia will also finalize thetiwmal energy concept presumably in 2017, which will also identify EPC as a crucial
mechanism to reach the energy saving and GHG reduction goals transposed into national legislation from EU directives.

The EPC model should be adapted to mitigate risiceged with ESCO bankruptcy, to be more transparent in terms of
baseline calculation as well as with regard to the effects of building use and the behaviour of building users leading to
additional energy savings.

Grant support from EU structural and coleesfunds should be integrated in EPC business models whenever available
in order to makeEPC plubusiness models financially more viable in the public sector in Slovenia. The adaptation of the
model should be focused on mitigating the administrative ebariparticularly associated with cultural heritage
buildings, which represent a relatively large share of publicly owned buildings and take into account the poor state of
existing investment instruments available on the national financial markets.

i) Ukraine
ESCO companiesrrentlyoperating in Ukrainare either private companies or municipal enterprises

1 Gommercial companies (e.g. Krieger Yenerhiya, ESTU, Ukrtepl) oiffistalb solid fuel boilers that produce
cheaper heat than the existing centdigtrict heating plants

1 Municipalenterprises managé KS Y dzy A OA LJpréjectd @.¢5 theProjcs Iyfipletndntation Unitf the
Executive Authority of Kyfer the Kyiv Public Bding EE ProjectDnipropetrovsk Municipal Energy Service
Company).

The EPC market in Ukraine is underdeveloped despite the fact thas B&Ciaeen in place since 1999the past, this 5
was mainhattributed to the lack of legal basis for ER€ojects Since April 2014 KS fF ga S oHT YR O0H)
soundlegalbasisfor EPC projects in the public sector:

T[F & S-Vibfrom 09.04.2016n implementation of new investment opportunities, safeguarding rights and
legal interests of isinesses for launching largeale energy rehabilitation.

T[F ¢ S-Vibfrosn 09.04.2016n amending the Budget Code of Ukraine regarding implementation of new
investment opportunities safeguarding rights and legal interests of businesses for launching large scale energy
rehabilitation.

The order for making loAgrm budget commitments (amendmeto the Ministry of Financéd h NRSNJ S ond
nHdpnodPunamHy +a ¢Sttt la 0KS SO2y2YAO OflaaAFTAOruAzy 27
hNRSNE S mm FTNRY mndamdHamm YR S o000 FTNBY MHDPAODPHAMHU

Today he Ministry of Regional Development, Construction, Housing and Communal Services of Ukraine is developing a
methodology to identify the baselir# annual energy consumptioOn this basis, all three EPC business moBPIE (

light, EPC basic, EPCsplasoutlined in chapter3 can be implemented in Ukraine without any magbanges in the
conceptas soon as the demand is there and the ESCOs are interested to offer EPC services in the country

o H
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4.4  Needs for the adaptation of E®Qsiness models

On the basis of the description of the business moflhapter 3) and the evaluation of the nationflamework
conditions (chapted.1 - 4.3) potential needs for the adaptation oPE business modetre assessed im SWOT
analysiswhich is summarized Fable6.

Table6: Summary results of SWOT analyses of EPC business models

STRENGTHS OPPORTUNITIES

EPC in general:
Alkin-oneenergy service package including a performanct

guarantee and risk transfer to the ESCO. EPC in general:
EPC light: Increasing energy cost trig.gmgagrowing interest of public
Very simple business model on the basis of already know . bmldl.n.g avners 'r' == |mprovgments: _
energy managemenhethods Increasing political commitment to EE in public buildings
No major investment Legal obligations for the compilation of energy audits and th

rehabilitation of public buildings resulting from EU directive
and national legislation
Lack of own fuds increases the interest of municipalities in E
involving private sector investment.
Growing interest and increasing experiencE8Os in the EE
) MS: ) rehabilitation of public buildings as well as in the developmt
High energy savisgideally > 70% savings)) and implementation oEPC business models
Large benefits in addition to energy savirggge(ationalcost
savings, comfort level, building value etc.)

WEAKNESSES THREATS

EPC in general:
Little experience and low trust of both the potential custome EPC in general:
(public building owners) and potential service providers (ES
in the development, implementation, operation and monitori
of EPC projects

Short contract duration
EPC basic
Most commonEP®usiness model withrovenfeasibility
Necessary contract duration in most cases less than 15.ye

Recently decreasing energy prices tend to reduce politice
commitment to EE of public building owners.
National procurement and budget regulatioasd the practice

Complexproject structure. of application of these regulations, are afteot rewarding EPC
Lack of accepted and trusted M&V concepts and tools. concepts.
EPC light: Lack of experienced facilitators and ESCOs (calculation «
Very limited energy saving effects (-2@% savings) complete costs and savings, M&wy further impede market
EPC basic: uptake.
Only applicable for large buildingisbuilding pools. EPC light:
Long lead times. Public authoritiesften preferto implementenergy
High transaction cost. managementn their building with the own staff
Uncertaintiegegarding M&V of guaranteed savings. EPC basic:
EPC plus: al N} Si 00Saa 2F ySé 9{/ |
Very complex project structure. requirements concerningquity ratio and credit ratingsf
Lack of role models. ESCOS investing in EPC projects.
High investment cost andrig payback times EPC plus:
Need foradditional paymentgn addition to EPC fees related -  Dependngon soft loan programs / subsidies for EE in publi
guaranteed energy savings) in order to redoeeessary buildings.

contract duration

Thestrengths, weaknesses, opportunities and threats are in general the same for all EPC business models in all partner
countries. Thereforethe three types of EPC business models specified in chaptexry be applied in all partner
countries without any needs for major alterations in project structure, procedures of project development and
implementation, contracting, tendering, or M&V.

If there are anyrestrictive national framework conditions suchcasintry-specific rules to be respected in any of the
partner countriesthese barriers have to be addressed.
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5. Financingpportunities forEPC projects

A financial instrument in generalternds i 6+ y& O2y G NI} OG GKIFG 3IABSa NRaAS G2
fALOAEAGE 2NJI SldAGe?AyadNUzySyd 2F Fy2GKSNI SyidAadeéo

A very common financial instrumeior the financing of EPC projetshe use of a bank loday the ESCO. Thssoften
achallenge, as banks and otharaincing institutions arstill sceptical regarding thealidity ofprovidedenergy saving

guarantes, andthereforerate therisk of financial involvements in EPC projects relatively high, in particular when the
ESCO afpying for a loan is new in the market and lazkigeriences$n the EPC business.

Furthermore, financing models for EPC projects have to include financial instruments as well as guarantees and
securing system&herefor it may be considered making use BffEinds, factoring funds or Green Bonds also for the
financing of ESCOs providing EPC services.

Examples are listed in the following paragraphs.

5.1 Energy Efficiency Fuad

5.1.1 The European Energy Efficiency Fuzeky

The European Energy Efficiency Fumff was established in 2011 as a joint initiative of the European Commission
and the European Investment Banlaiths to support the goals of the European Union to promote a sustainable
energy market and climate protectiohheeeefis a publigprivate partneship open to investments from institutional
investors, professional investors and other well informed investors within the meaning of the Luxembourg SIF law.
Targeted investors ar@ particulardonor agencies, governments, international finariastitutions, and professional
private investors.

Eeef contributes with a layered risk/return structure to enhance energy efficiency and foster renewable energy in the
form of a targeted private public partnership, primarily through the provision of dedifiaancing via direct finance

and partnering with financial institutions. Investments should contribute significantly towards energy savings and the
reduction of greenhouse gas emissions to promote the environmentally friendly use of energy. Maisriinipact,
eeeffacilitates investments in the public sector, which offers an enormous potential, but in which projects are often
hindered or decelerated due to budget restrictions and lack of experience with this kind of investments.

Theeeeftargets inestments in the member states of the European Union. The final beneficiagiesfafe municipal,

local and regional authorities as well as public and private entities acting on behalf of those authorities such as utilities
public transportation provids, social housing associations, energy service companies etc. Investments can be made in
Euro, or local currencies, however the latter is restricted to a certain percefitageach its final beneficiariesgef

can pursue two types of investments:

A Dired Investments: These comprise projects from project developers, energy service companies (ESCOs), small
scale renewable energy and energy efficiency service and supply companies that serve energy efficiency and
renewable energy markets in the target cousst

1 Investments in energy efficiency and renewable energy projects in the raBgd®millionto EUR25 million.

1 Investment instruments include senior debt, mezzanine instruments, leasing structures and forfeiting loans (in
cooperation with industrpartners)

1 Also possible are equity @mvestments for renewable energy over the lifetime of projects or equity
participation in special purpose vehicles, both in cooperation directly with municipalities, or with public and
private entities acting on belff of those authorities.

1 Debt investments can have aatuarity of up to 15 years.dhity investments can be adapted to the needs of
various project phases

1 The Fund can (epnvest as part of a consortium and participate through risk sharing with do#odal

?|nternational Accounting Standard (IAS), 32.11
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b~

Investments into Financial InstitutionBhese include investments in local commercial banks, leasing companies
and other selected financial institutions that either finance or are committed to financing projects fafiahe
beneficiaries meeting the eligibility criteriacsfef

1 Selected partner financial institutions will receive debt instruments with a maturity of up to 15 years
1 These instruments include:

- senior debt
- subordinated debt
- guarantees

T No equity investments inffancial institutions

1 Financial institutiondend to the beneficiaries of thtund meeting the eligibility criteria to finance energy
efficiency and/or renewable energyojects

The eligibility criteria afeefare:

1 Municipal link

T Commitment of the munipality to mitigate climate change (e.g. via the Covenant of Mayors Initiative)
1 Primary energy savings and CO2 emission savings of at least 25%.

1 Investment tickets foeeefshouldbe preferable betweerE UR 5 millioto EUR 25 millian

In 2012 the eeefawarded financial support e.g. to two small EPC projects at the University of Applied Sciences Munich
and the Jewish Museum Berlin Founda(szeTable7).

eeefsupport to an EPC project at the eeefsupport to an EPC project at the
Jewisch Museum Berlin Foundation University of Applied Sciences Munich

The Jewish Museum Berlin and the Energy Se@adogany The University of Applied Sciences Muiaict the Energy
(ESCO) of Johnson Controls enténéol an Energferformance Service Company (ESCO) of Joh@smtrols entered into an
Contract (EPC) fdine buildings of the museum with a total EP' energy performanceontract (EPC) for both of the buildings oi
volume of EUR.1 nillion. S S Sifital investmentotaledEUR  thedzy A @S NA&A A (i Manich-Pa@diny wildzbtal ERT

1.7 million ¢ construction work ongoingdproject revision in 2015 volume of EUR.1 nillion.The ESCO and the university agreec
The projectricludes a number of energy eféncymeasures, energyefficiency measures comprising the optimizatiothef
comprising of the optimization of theeating, ventilatiorandair ~ heating, lighting, metering, building managemandl pumping
conditioning, and aeffident energy management system. The as well as the installation af49.5kW combined heat and powe
projectis currently under construction and will achieve an (CHP) plant.

annual reduction of 1,812 (t) of CO2e emissmm26.1% The project was implemented in 2013, an@®i4 it achieved
(compared to the baseline). The revigedject also expects to an annual reduction of 48 @f CO2e emissions and 1,396 MW\
achieve 3,860 MWh girimary energy savings annually. The  of primaryenergy savings.

ESCO wislupport the Jewish Museum Berlin to achiemergy ~ The cumulative savings of the projects to ¢nel of 2014 are 59
savings and carry out the maintenaracel building operation (t) of CO2e emissions aBdl37 MWh of primary energy saving
servies for a 10 yeazontract period.

E Type ofeeefinvestment: Forfaiting loan

E Type of eeef investment: Forfaiting loan E Total project size: 1.il EUR

E Total project size: 114l EUR E eeefinvestment size: 0.8lil EUR

E eeef investment size: ®Mil EUR E Financial close: 2012

[E Financial close: 2012 E Maturity: 10 years

E Maturity: 10 years Thisprojecthasan innovative forfeiting structurier financing
The transaction is an innovative PuBlitvate Partnership (PPP energy efitiency measures ingublic building with a focus on
building for a better environment anfdcilitating small and low carbonsolutions which will improve the learning
medium sized investmenis the energy eféiiency sector. environmentfor the studentsand thestaff. Even thouglit is a

It was the winner of the European Energy SelvigeA @i A I (i small project, idemonstrates the concept ebmbating climate

Award for the best European energfficiency service project in change through a smarter uséenergy which also bentfithe

2011, conferred ¥ the European Energy Service Initiative 202 public budget. leven includes a small component of
decentralized Yy SNH& LINB RdzOGAz2Yy F2N
This project can serve as a rotedel for furtherenergy
efficiency investments in educational facilisesh as
universities, schools and kindergartens.

Source of information: eeef Annual Report 2(

Table7: SampleEP(rojects using the European EneEffyciency Fund (eeef)
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5.1.2 Environmental Protection and Energy Efficiency FuRdpublic of Croatia

The Environmental Protection and Energy Efficiency Fund (EPEEF) is the central point for collecting and investing extra
budgetary resources in the programmewdgrojects of environmental and nature protection, energy efficiency and
use of renewable energy sources.

In the system of management and controlutifizationof EU structural instruments in Croatia, ftved performs the
function of Intermediate Bodyevel 2, for the specific objectives in the field of environmental protection and
sustainability of resources, climate change, energy efficiency and renewable energy sources.

The activities of the Fund comprise the tasks related to financing of the pliepatiatplementation and development
of programmes and projects and similar tasks in the field of conservation, sustainable use, protection and improvement
of the environment, and in the field of energy efficiency and use of renewable energy sources

The Emironmental Protection and Energy Efficiency Fund is implementing energy retrofit programmes that were
adopted by the Government of the Republic of Croatia, and itfimaacing energy efficiency measures in buildings,
with a view to reducing the consutign of energy at national level and reducing CO2 emissions.

CKS a2dz2NOSa 2F FdzyRAYy3a 2F GKS | OGA@GAGE 2F (GKS CdzyR I NB a
1 Charges on polluters of the environment,
1 Charges on users of the environment,
1 Charges oburdening the environment with waste,
1 Special environmental charges for motor vehicles.

Funding for activity financing may be generated from:

i The budgets of the units of local and regionatgelfernment in accordance with the common programmes,

1 Revenuegienerated from international bilateral and multilateral cooperation on programmes, projects and
similar activities in the field of environmental protection and energy efficiency,

1 Revenues and inflows from managing free financial assets of the Fund,

1 Donatians and assistance etc.,

i Other sources under the Aot the Environmental Protection and Energy Efficiency.Fund
The Fund grants financial resources to legal and natural persons for the purpose of financing the programmes, projects
and other activities, setut in the Act on the Environmental Protection and Energy Efficiency Fund through:

1 loans,

1 subsidies,

1 financial assistance and

i donations.

Financial resources are granted on the basis of a completed public contest.

Appropriations of the Fund are used prihato finance the programmes, projects and similar activities set out in
accordance with the National Environmental Strategy and the National Environmental Action Plan, the Energy
Development Strategy and the Implementation Programme for the Energy PpeegibStrategy and national energy
programmessSo far, thd=undis not yet involved in the financing of EPC projects.

5.2 Factoring Fund for Energy Performance ContracBulgaria

The Factoring Fund for Energy Performance Contracts in Bulgaiaefinancig instrumentopen for useby ESCOs
from 2007 to 2012 It wasfinanced by the European Bank for Reconstruction and DevelopmenEWRA7 million
loans.

ACIF QU2 NRA y 3 Cd;;{lv? LJdzNOKI aSa 9 {/hQa ¥ dzli dzNB I9('{)(7)5{1d23é1150|- NLE(D'S?;K @I{Z
¢tKS a2LISyYy FTFEOU2NAYy3IE Aa Yzaoufe FLIWKXHASR® ¢KIFIG YSEyaz GKIFG
The payments flow from the customer to the financial institution that bought the account receivables and the ESCO
receives the present value of the sold account receivables (with a discount of e.g. 30% in average, it depends on the

creditworthiness of the customer). Receivables can be aggregate into securities which can be sold in form of bonds at
the capital market.
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The creditworthiness of the debtor needs to be considefem municipal projectsthisdoes not represent a problem

because payments are well guaranteed. ESCO and the building owner sign an Energy Performance Contract for the
measuring and monitoring of ergy savings and can also take care of the maintenance and operation services within
the contract duration.

5.3 Green Bonds

Bonds are a debt instrument. The issuer of the bonds agrees to pay the borrowed capital to the investor back within a
fixed term and wh fix or variable interest. There are General Obligation Bonds or Revenue Bonds (in which revenues
are the single channel for the payback).

In the case of soalled Green Bonds the originated debt is usually earmarked to climate protection projects.

Bondscan be emitted as Government Bonds or municipalities can also issue Municipal Bonds. Fund managers are
gaining interest to invest in municipal bond securities with focus on energy efficiency. However, the bonds manager
determines their specific criteriarfthe bonds.

Investors carry the same risks as fuitdgstors. In addition, there is a potential price risk because the bonds depend
on the market interests. On the other hand, bonds are tradeable e.g. on the stock exchange.

Investors are usually buyibg2 Yy Ra 2yt & FNRBY aAy@SadyYSyd 3INIRSE AaadzsSR o8

¢ KS 9dz2NR LIS Y L yE®SGrdery Boyids provide/ in@stors avith the opportunity to associate their
AYy@SaldySyld 6AGK 9L. Qa fSyRAYy3I Ay fideks$ whild&hjoying theFexchllBry S & 6 f S
credit quality of EIB as an issuer. The funds raised via these issues are earmarked to match actual disbursements to
eligible projects. These projects include among other things energy efficiency projects suchichsheating,

cogeneration, building insulation, energy loss reduction in transmission and distribution, and equipment replacement

with significant energy efficiency improvements.

EIB pioneered the Green Bond segment in 2007 and is the largest issueermBBnds to date, witBURLO.5million
raised.

The International Bank for Reconstruction and Development has &sg #&adition in issuing Green Bonds totalling
US$ 8.4illion.

Since April 2015, KfW actively invests in Green Bonds on a globdhsttedaupcoming 3 to 4 years, KfW has planned
to acquire Green Bonds with a total value oftaid BillionEUR. Green Bonds incorate an issuer obligation, stating
that the collected funds are exclusively used to finance projects in the area of envitahpm@jects and climate
change.

5.4  Crowdunding platform Bettervest in Germany

Crowdfunding platformssuch asbettervest are innovative instruments where people are able to jointly invest an
amount of money starting at 50 euros in energy efficiepmjects of established enterprises, NGOs and local
authorities. The investorseceive annual interests within a defined time period generated bygadkigshrough the
implementation of energy efficiency measurégcordingly crowdfunding platforms actvith venture capital and
investors do not have the status of sharehold&sttervest financesnly ecological projects achieving high savings
through very economic energy saving measures. Before the projects starts, certified energy coristetzass he
possible energys well as energy cost savireysd examine the technical concefthis capitalffrom all investors
(=crowd) igransferred to @ accountof bettervest The project partnerswhich careither be building ownersrdeSCQs

get the necessarinvestment capitahfterwards Following thisthe energy efficiency measures will be implemented
and the projectpartner pays back theannualannuity ratesto the crowdfunding platformUsually the crowd receives
only a part of its investment plus a fik@nnualinterest rate.Very often, the project partnernormalybuilding owner
gives additionally coupons.g. for accommodation in his hotel discount on hisproducts to the crowd. Thus,
crowdfunding can be alsmonsidered as a PR activitiithe building ownerand building owners accept higher interest
rates counted on the crowd

Crowdfunding is suitabfer small projectsinvestors have to takato account that the loans are subordinatéa.case

of bankruptcy of the project partnethe crowdreceives money only after the higher ranked creditors. In orédr to o
YAYAYAIL S 0OKA& NRA1TZ UKS LINR2SOuU 2 ¢y Shdking far hé @dbvgfuddngA & OK S (
platform.
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5.5 Citiziens participation ECOWATT in Germany

The ECO Watt Gl & Co KG has been founded with the airfinance and implement EE measubgsEPGh a public
school in Genanyonly byenergy and water costs of neallg0.000 EUR. Interested investors (citizens) can support
this innovative project by becoming a mieen to this projectThe already established company BE&it GmbH ia
general partner in the ECO Watt GmbH and CardSsigned the ER&ntract with the public building owner, the
municipalityof Freiburg Experienced engineers frotime Okoinstitutand other institutions calculated annual energy
and water savings at least ®.000 EUf and investmencosts ofEUR280.000 After gathering nearfEUR250.000
funds, heregisteredassociation FES&tedasa trustee. Theminimum investmentvas set aEUR 51%or parents and
teachers andEUR 2.556or external investorsThe OkeBankcontributedthe remaining amount of moneyaking into
account additional costs for planning and services, the contract partners agreecontractduration of 8 yearsThe
project was very successfsincethe involved citizens received interest rate of 6%/y through the savings and the
school receive 10.260 EUR during the whole contract duratioThe project included not onkgchnical measures
(lighting, heating ventilation systemput alsodsoft measlzNBsach as thebehaviour of teachers and pupilBoth
contributed tohigh energy savindSeifried 2007)

Besides thebovedescribed EC@att project,there exist a variety cfimilar platforms gathering capital froeitizens
and private investordor financingEPC such asenergy cooperativesill these models do not only unleagheen
investmentsbut lead also tdigher acceptance of energy efficiency dadilitatesregionalengagementor the energy
transition (Energiewende).

5.6 OnBil-kRepaymentst D NS S yando&thxifidance (PACE model)

Ontax-financeshave been established in many ates(American Council for an Enefigfficient Economy 2012).
Additionally,on-bill repaymentswere a majol,Jr NI 2 F (G KS & DNXB S yhickwdd ldusched if 200N | G . NR
finance energefficiency measures in buildings through a ltaat ispaid back via savings made on energy. Ailke

funding to the Green Deal wasopped in July 2015, because only about 15,000 people took; parich less than

expected.

Yet, as the Green Deal illustrates pretty well the basic idea-billsapayments, it will be used in the following to

describe the financing model. Within thee@n Deal, fte building ownercontactedan ESCOr a public utilityfor the
refurbishment of his building. On behalf of the ESC@caredited assessestimatedthe energy saving potenaﬂls and

the investment costs and documentédKk S&S RI G SHRY I RRIEADSS WS L2 NI ¢ Ay Of dzRA Yy 3
/S NI A, WhichwadnSaadatoryin order to receive fundingrhe ESCO or a third papipvided the financing of the

investment measures within K S o DNB Sy 5SI f | 2 Y SwatliMiteliN® 10.800 foyiritls sedingrid ¢ G K I {
requireda creditchecking proces§he building owner paithe investmentbackby the savingsxpressedhrough an

G ¥ 0 A f.fThe payrekt@varelinked with the buildingThus the building ownercould alscsell his buildingven

before the end of the payback period, sitlbe next ownerof the housepaidii KS NB Yl Ay Ay 3 AyadltyYSyi
i I NJXhE Basic principle was the so callédlden Rule' of the Green Deal that means that owners shoultavet

paid back more in loan repayments than they saved on émeirgy bil(Green Deal Initiative 2013ysualy, measures

carried out by Green Deal incllea minimum fiveyear warranty and an extended -§8ar guaranteghat covers
potentialbuilding danage Formeasures on the building envelope, the ESi@&dsohave offered guarantees for bgth

the improvements anthe building damage for 25 years

Evanthough the Green &al focused on energy efficiency home improvements fzamsl already been stoppgethe
modelmightbe interesting for financing of EE measures in public buildoms

A different model of ostax-finances has been established in the United Staths:PropertyAssessed Clean Energy
(PACE) modeé$ used in26 StatesProperty owners bhomes, commercial, ngprofit and industrial buildings apply
PACE, a®ACE covers 100% of the project cosidditionally,costs arerefinancedwithin up to 20 years bym
laaSaaYSyid I+ RRSR (i 2Muididipsliies IiRlistiSNirdirdsiiansiialldeate ahe fcdpital by using
different financing instruments e.g. PAB&hds.Even hough the mechanism of the éax-model iscomparable with
the onbill-repayment there is one cruciadvantagethe paymentehaviour isnuchbetter because buildig owners
pay taxes very reliably in order to aviEdal steps of the taaxuthority (National Renewable Energy Laboratory 2010).

The PACE modallows also to financEPC in public buildings by reducing transaction costs for building owners.
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6. Measurementandverification of guaranteed savings

The International Performance Measurementd Verification Protocol (IPMVRDOE 2002)published by the US
American Energy Efficiency and Renewable energy Clearieghmasidesinternationally acceptecdoncepts and
options for determining energy and water savings.

The IPMVP is sometimes used as the refergnacol for EPC in commercial buildings or in industries. Some IPMVP
rules would also be applicable for public building€Europe but in daily pactice the IPMVP iperceived ado0

complex for most of the EPC projects in public buildings. Still, some of the EU Member States, e.g. Greece, intend to
establish the IPMVP as the standprdtocolalso for EPC in public buildings.

Consequently, ESC@sd their public clients often develop andeukeir own tailormade calculation model for the
measurement and verification of energy savings achieved in comparison to the agreed baseline data.

There are three different measurement options, which can kexl us the verification of the energy savings. This
calculation determines the difference between the reference and the measured values. The verification options are
following:

1 Option 1: Use measured values

I Option 2: Measurement of individual power parasrstin combination with operands

I Option 3: Mathematical methods by using authorized M&V methods
Differences between these options are related e.gthte way howfollowing factorsare taken into consideratiorthe

implementation effort, the ongoing costs the verification process, the costs of tracking changes, and the risks for the
contractor related to the achievement of the energy savings.

Relevantverification methods and calculation exampdes presentedn Table8 referringto specific measures which
may be included in EPC projectsmpiled by the German Energy AgeflofENA 2015)and whichare expected to
createspecific challenges regarding the maasoent and verification of achieved energy savings

Symbols used ihable8 stand for the following terms:

Tn Q= Energy savings in billing period (adjusted)

1 Bret= Energy consumption in reference period (baseline)
1 E*a= Energy consumption in billing period (adjusted)

T Prer= Power in reference period (baseline)

T P*ag= Power in billing period (adjusted)

T trer= Runtime in reference period (baseline)

T teag= Rurtime (full load hours) in billing period (adjusted)

TN 2 reean= Feedin (measured energy)
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Table8: Verification methods and calculation examples

Verification methods ¢alculation exampte Qualityassurance instrumes{QA)

Power conservation measures

Lighting replacement

Improvement of the
frequencyconverter
for ventilator

Replacement of pumg
in the heating plant

Replacement of pumg
in the heating plant
and further
substations

Lighing with
presence detection

Lighting with dylight
controlling

Electricity generation
on-site from a CHP,
PV or others

Measurement of power parameters in combination with
operands + QAI (power measurement before and &ter
measures times the calculated runtime)

N 9= (RerC P o) X £ a;x number of luminaires

Power measurement of ten representative luminaires bef
and after renovation, for the average value
Determination of e.g. 1,800 operating hours
Measurement of power parameters in combination with
operands + QAI (power measurement times runtime befo
EEmeasures and sub meter after measures)

NEas= Reer X trer G E g

Representative power measurement befoe@ovation
Estimation of 1,500 full load hours

New sub meter for ventilator

Technical measuring of the difference of values

N = Rer QB
Measurement of grand E;by the sub meter

Calculated difference of values with simulation + QAI
(computer simulation before and aftEEmeasures)

N = Rer (B

Calculation grand E;for all pumps by using an appropriat
simulation program in coordination for example with pum|
manufacturers

Verification by using authorized calculation processes

+ QA (difference of values calculation)

N = ReetX fretX (G X (G, rer G G, a)

trei Yearly useful lifegermany: acc. tab.5 DIN V 1859
C. relative absence of users (Germany: in accordance w
table 5 DIN V 185980)

G- Factor for the allowance of the presence verification
(Germany: according table 26 DIN V 18899

Verification by using authorized calculation processes
+ QA (difference of values calculation)

n QJ: R:zefx tRefx Q)L,contributiorx ((-E)L,cs,Reﬁ QDL,CS,A)J

trei Yearly useful life (Germany: atab.5 DIN V 185990)
GoL contribution daylight contribution factor (Germany: in
accordance with 5.5.2.2 or 5.5.3.3 DIN V 18509

GoLcs correction factor for the daylight control system
(Germany: in accordance with Table 23 DIN V 18599

Electricity feeen meter ( measurement with improved sub
meter)

N 2 = By _Feein
Eas_reesn: Electricity meter of the generation unit-site

Heaftngconservation measuse

Heat generation on
site for example solar
thermal energy, CHP
or HRS

Improvement of a feeth meter + QAI (measurement with
improved sub meter)

N = TEM; reein X 990

TEM;_reean: Thermal energy meter of heat generation uni
95%: general deduction of losses according with TEM
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QAI: Measurement and Verification
the luminous intensity before and
after the renovation + verification of
the replacement of all luminaires +
yearly auditing

Alternative with manufacturer
information of power consumption

QAI: Visual examination, yearly
auditing with functional verification

QAL yearly auditing with functional
testing

QAL Verification of setting
parameters of the pump within the
yearly auditing

QAI: semannual auditing with
functional verification

QAI: semannual auditing with
functional verification

QAI: with exception of aglectricity
meter verification, a QAl is not
necessary (like in Energy Supply
Contracting)

QAI: with exception of the TEM
verification, a QA is not necessary
95% general deduction depends on
the TEM placing
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Table8: Verification methods and calculation examples

Verification methods ¢alculation exampte Qualityassurance instrumes{QA)

Optimization of the
heating circuit control
(inlet temperature,
reduction times with
weather adjustments)

Renovation of
thermal envelope

Heating unit
optimization:

1. hydraulic
calibration

2. Pump settings

3. Regulation settings

Installation of a
thermostatic valve

Upgrading of the
ventilation in a wet
roomwith a humidity
controller

Reduction of pressure
losses

Adjustment of the
inlet temperature
(energy demand
dependent) through
decrease operation
mode with reference
room sensors

Technical measuring of the difference of values
+ QAIl (measurement with differences from measured val

N = TEMer ¢ TEMy* HDD:e/HDDy

TEM: Thermal energy meter of the heating circuit
HDD: Heating degree days for the weather adjustments

Calculated difference of values + QAI (computer simulatit

before and afteEEmeasures)
N = Ret CEy

Erei Building energy certificate before renowati
E,; Building energy certificate after renovation

Calculated savings rate: lump sum + QAI (baseline times

savings rate in %)

Description of the initial situation
N = Ara X 8 kWh/m?

Axea Net floor area (heated)

8 kWh/mz2: specific heat energy savings
(source: OPTIMUSudy http://www.optimusonline.de/)

Calculated savings rate: lump sum + QAI (baseline times

savings rate in %)

N Q= Rer X 80 % heating demand %65« area share
80% of heat energy baseline for heating
5% savings rate corresponds to approx. 1 °K room

temperatureg drop

Calculated savings rate: lump sum + QAI (baseline times

savings rate in %)
N Q5= Rer X 10% heating demand %6

10% of heat energy demand in plumbing unit

5% savings rate

Calculated difference of values
N = Eret GEAg

Calculation ke and Enjwith simulation program of the

piping manufacturer

Calculation with normed calculation process-(fagtor
process) (baseline times the savings rate in %)

N = RerX foacs h,Afeacs HiRet

feacs i, GAefficiency factor (Germany: in accordance with

table 9 DIN EN 15232)

feacs sdetermination from DIN EN 15232 (e.g. table 9) or
calculation with the appropriate software (e.g. BuildiQy
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QAI: yearly functional testing and
verification:

Setting records + exhibition of
building automation performance

QAI: Aittightness measurement and
thermographic recordings after
renovation for project
implementation quality assurance
and for the optimization of the heat
systems certificates

If necessary, speidition of a
calculation programs through
customer

QAL yearly functional testing and
verification: Planning +

setting records verification of room
temperature

Advantage: Discussion about chang
in use/room temperature increase
not applicable

QAI: yearly functional testing and
verification

QAI: functional testing and
verification every énonths

QAI: Verification of the functionality
of the automatic leakage control

QAI: Recording of reference room
sensors orth and south

QAI: Experiences from specific
utilization corrections
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7. Conclusionsegardingfurther activities aiming at capacity building on EPC

Three major EPC business models are identified (EPC light, EPC basic, EPC plus) which are inttiee Eocopezin

markets on EPC. Those business models may be transferred to all partner countries and all EU member states to the
countries without any major modifications, allowing for a large number of variatons in economic and technical project
design represented in the a large number or successfully implemented reference projects throughout Europe
(chapter3).

Legal and polictical framework conditions are supporting the market uptake of EPC in all analzed countries. The lack of
knowhow and experience omow to develop and implement EPC projects in the daily practice of public adioimstr

is however a major barrier for the further dissemination and replication of successfully implemented reference projects,
which are found in almost all European caig#t(chapter 4).

Financing of EPC projects is the major challenge for newly emerging SMEs, which may try to make use of innovative
financing instruments provided either at the European, or at the national level in some countries (chapter 5). The
biggest methodological cligénge in EPC is still the measurement and verification of guaranteed energy casirgs

long period of contract duration, taking into consideration chaning weather conditions as well as changes in the
O2yRAGAZ2Y A 2F 0dzA f RA o THedeS cdlcyldiion ingdelsi sdproded el Availabie H/iidh @dy
help handling this challenge in public buildings in all European markets (chapter 6).

Onm this backgrounBEnPANTRANS focuses on the development of local capacities on EPC on the deenahthe

market for EPC in public buildings, which is represented by the local municipalities owning and operating a large
number or public buildings, andy their local advisersefergy agencies, local utilities, consultargagineers,
architects, lawgrs, accountantetc) who may be challenged in the future to facilitate the design, planning, tendering
and implementation of EPC projects in public buildings on behalfs#rihenicipalities.

Objectives of capacity developmert:

1 Raig awareness and understandinglofal decision makers and expests

- The basic concept of EPC as well as of the European EPC Code of Conduct.

- Allthree EPC business mod@#C light / EPC basic / EPC phus)tlined in chapte3.

- Specific characteristics anthjor differencedetween the three EPC business models

- Potentials and limitations of EPC as a financing model for EE rehabilitation of public buildings.

9 Encourage and enable local decision makers and experts to:
- Take EPC into consideration for the financing of EE investments in public buildings.

- Develop their own capacities for the development, implementation and monitoring of EPC projects.
- Enter into negbations and interactions with private ESCOs.

1 Strengthen abilitiesf local decision makers and expeaisd provide them with appropriate methodadtools
to:

- Verify the feasibility of EPC in specific projects and under specific project conditions

- Selectthe most appropriate EPC business model for a specific application case.

- Develop a suitable project desigaking into consideration technical as well as financial and economic
potentials and constraints.

In order toproceed efficiently and effectively wards achievng these objectiveswithin the limitations in time and
budget set out for the EnPIBITRANS projecit is recommended to provide trainingddressing the following target
groups:

1 National and regional policy makers (ministries, national teahrinstitutions)and local decision makers
(Mayors, council members and other local stakeholders)

Policy makers and local decision makers will be the priority target group for information and awareness building
and will be directly addressed in the ragdtbw as well as in the international conference.

If possible, ltis group has to beensitized fomecessary changes of legal framework conditions as wéil as
potentialsupporting activitiesit the political level

1 Municipal administrations (technic@lyidical and financing departments)

Municipal administrations are the link between the political decision making and the implementation of EPC
projects, making use of technical, economic and legal advisers. They will be enabled during the project to
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devdop and monitor the scope of work of experts involved in the development and implementation of EPC
projects on their behalf.

1 Technical, economic and legal advisers (architects, enginemesyy agenciedawyers etc.) of municipal
administrations

Membersof this target group have to take the role of EPC facilitators as intermediaries between municipal
administrations and potential ESCOs. In this new role, they have to provide the technical, economic and legal
know-how required for the development and inephentdion of EPC projects on behalf of municipal
administrations up to a stage ready for teridg, contractingand invoicingof an EPC project to the private
sector. Furthermore, they have to ®irethe proper management, monitoring and controlling leehalf of and

in cooperation with the municipal administrations. | particular they will have to monitor the implementation of
EPC contracts, and ensure the justification of feespaymentgharged by the ESCOs to the mygaities with
reference to arEPC contract. This is why technical, economic and legal advisers (architects, engineers, lawyers
etc.) of municipal administrations are the main target group for the training of experts on EPC in the partner
countries.

1 Facility managers of public buildireggd management of public utilities

Facility managers of public buildings and the management of public utilities are the partners of ESGOs in day
day implementation of EPC contracts. They have to interact with the ESCO, e.g. notifying it of angrfailures
insufficiencies occurring in the provided services, so that the ESCO can take remediating actions in time.
Furthermore, they have to grant access to their facilities to the ESCO whenever needed and provide them with
all relevant information and data dhe state and use of the facilities managed under the EPC scheme. They will
be addressed in information and awareness building as well as in training seminars in order to develop their
understanding of the concept, structure and functionality of EPC maddlto enable them interacting with the

ESCO as fair and reliable partners, keeping control of the implementation of tteedigyimplementation of

the EPC contract at any time.

1 SMEs, which are interested in the provision of ESCO services at thevkdical

EPC projects related to individual public buildings or to small public service units are usually the domain of local
SMEs, which are willing and able extending their business by specialising on energy services. They will be
addressed in the trainingeminars in order to provide them with a sound understanding of the key issues of EPC
business models, and to enable them developing and implementing their own businesses in close partnership
with local municipalities.

1 ESCOs, which have already gained sexperience and want to enter the public sector market in the partner
countries

Those ESCOs, which have already gained some experience with EPC business models, will be invited to present
their good practice examples to road show events and the interratmmference. This will help to develop
confidence and trust in EPC business models and insES8@dahg political decision makers, municipal
administrations, and their technical, financial and legal advisers (EPC facilitators). The establishmentadf potenti
new customer contacts for these experienced ESCOs is expected to be a posi@ffectigeoviding additional

support to the achievement of the objective of EARTRANS-urthermore, the ESCOs shall be motivated to

extend their business, e.g. throutife entry into the EPC plus market.

Additionally, all these stakeholders will be addressed by the PR activities such as press releases and press reports and
other online or printed publications or by regional, national or European epeetenting EPC leed facts and
approaches

In order to address the needs of these target groups as set out in the performed training needs assessment (Deliverable
4.1) EnPANTRANS will undertake to bring these target groups in contact and direct exchange with ea¢h.qthe
during the road show, in webinars andkarning courses, in seminars and in an international conference).

The underlying training concept shall focus on four major modules:

1 Module I: Selection of EPC projects and appropriate business models

1 Module II: Design of specific business cases

1 Module lll: Tendering and contracting

1 Module 1IV: Measurement and verification (incl. calculation of EPC service fees, incentives, sanctions)

The Modules will be further elaborated in the basis of the resultseop#rformed training needs assessment. The
training shall be provided through national trainers who will be invited to a training of trainers in February 2016.
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Guidelines, presentations and toaisll be introduced to the participants during the trainiSgmple contracts, sample
M&V protocols from partners as well as from other ean projects (EESI, Transpaesets.) will beintegratedin the
training as far as possiblEhus,the participants in the trainingeceive standardizegublicly availablelocuments. On
this basisnewandinterested stakeholders of the demand and of the supply side are aptepgare EPC projects.

All training materials will be offered to interested stakeholders from all EU Member States and abroad for free
download from he www.enpecintrans.euwebsite and for distribution through their own websites.

X
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