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Executive Summary

Energy Efficiency Measures (EEM) are often referred to as some of the most cost efficient
means to reduce greenhouse gas (GHG) emissions. Nevertheless, there are many factors
influencing a sustainable market development for ESCOs i.e. companies providing EEM and
connected services. ESCO markets are often far from being ‘perfect’ (in an economic sense) i.e.
do not lead automatically to a levelling out of demand and supply. Hindering factors include e.g.
distorted energy prices, uneven information levels, and lack of transparency or access to capital.
Furthermore, the legal and political frameworks often need adjustment in order to promote an
ESCO market development.

This report illustrates several ESCO markets and draws lessons for a general support of a
sustainable ESCO market development. Main supporting elements include:

¢ Short-term and limited governmental financial support to jump start an “infant industry”
and to initiate project development(s).

e Government leadership (lead-by-example) i.e.
- Policies that promote energy efficiency in federal, state and local government buildings.
- Support of pilot projects to create role model examples.

e Targeted policy support:

- Encourage investment in all sectors (including those that might only be served by
small, localized contractors, other types of service providers) through policy strategies
such as building and appliance codes and efficiency standards.

- Support for information and training.

e Development of contractual standards and norms to enhance market transparency.

The report outlines examples of different ESCO market developments. While not necessarily all
factors that are of interest in already very mature markets (e.g. Germany) can be applied to
Mexico, examples of newly developed markets such as the Czech Republic and Austria show
that many of the above listed strategies can have significant impacts on ESCO markets to form.
Transition markets described include examples from Eastern Europe (Slovakia, Hungary,
Poland, Bulgaria, and Romania) as well as India and Chile. Being in a transition state itself, the
Mexican ESCO market will certainly show similarities to many of these countries’ developments.
The Chilean market is of particular interest in this respect and is therefore also described in
detail. Generally, transition markets can benefit significantly from measures such as in-depth
market analysis, information dissemination (to potential customer, loan providers, etc.), training,
and pilot projects. Successful pilot examples should be copied through standardised contracts
and project procedures — specifically adapted to the legal framework of the country in focus.
Such standards and norms i.e. a sound framework provide security for investors and potential
customers thus enhancing trust and belief in the measures.
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1 Introduction

1.1 Background

Rising prices for finite fossil energy carriers as well as increasing commitments on national and
international level to address climate change are only some of the major drivers for a more
sustainable use of energy. Energy contracting models — offered by energy service companies
(ESCOs) — are common tools to enhance the sustainable use of energy through energy
efficiency measures (EEM) and the system integration of renewable energy sources (RES).
ESCOs can significantly help overcome financial constraints to investments in these fields. Their
investments are amortised during the lifetime of a contracting agreement through the energy
(cost) savings achieved on the customer side. Thus, ESCOs can provide a mean to reduce
energy demand and CO; emissions.

While ESCOs have been active on a large scale since the late 1980’s and early 1990’s — starting
in Europe and the USA, markets are still far away from having tapped their full potential. What's
more, worldwide, countries strive to copy successful market developments such as France,
Germany, UK, or the USA. While some have been very successful in doing so (e.g. Australia,
Austria, Czech Republic), other markets had tremendous problems starting off and grow beyond
initial / pilot projects.

Mexico is among those countries which want to stimulate their local ESCO market development.
Being the ninth largest emitter of greenhouse gases (GHG) in the world, Mexico has taken
responsibility to reduce its emissions and address the issues of climate change. Energy
efficiency measures are regarded to be one of the most cost efficient and fastest strategies for
mitigating climate change.

Work undertaken by Urge-Vorsatz and Novikova [2008] for the Intergovernmental Panel on
Climate Change (IPCC), shows that energy-efficient lighting is currently the most attractive EEM
worldwide, both in terms of reduction potential and cost effectiveness. With its large building
stock, the private sector fulfils a role model function in tapping such EE potentials. Furthermore
there are a number of other building types, such as hospitals, swimming pools, and others with
significant energy and cost reduction potentials both of which could be tapped through energy
services and especially energy contracting models.

To make contracting models work, the establishment of a functioning ESCO market is essential.
The Berlin Energy Agency (BEA) was contracted by the Gesellschaft fur Technische
Zusammenarbeit (GTZ) and the Comisidon Nacional para el Ahorro de Energia (CONAE) Mexico
to guide the initial start of an initiative to develop of such a market in Mexico. This report forms
part of this work.
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1.2 Task & report outline

The Berlin Energy Agency (BEA) has been among the front-runners in Germany to promote a
growth of the local ESCO market. After its establishment in 1992, BEA guided — among others —
the development and implementation of the Energy Saving Partnership (ESP) in Berlin which
has become a national and international role model for the realisation of ambitious objectives for
climate protection and energy cost reduction under tight budgetary restrictions. The Berlin model
has since been transferred worldwide to other local authorities and projects in the private sector.
BEA has played a lead role in capacity building and technical assistance measures to support
the development of ESCO markets in other countries.

Based on this strong international project experience, BEA was contracted by the GTZ for the
Comision Nacional para el Ahorro de Energia (CONAE) to compile up-to-date information on the
development of ESCO markets in countries other than Mexico and outline typical challenges and
opportunities for their development. The countries were selected based on past project
experience by BEA and a review of literature.

The outline of the report is as follows. Chapter 2 gives a description of ESCOs and clear
distinctions between the different contracting types. Following, different ESCO markets are
presented. Chapter 3 describes mature markets which could serve as role models and
benchmarks for a development in Mexico. Chapter 4 covers various markets in transition to
show the different phases of development, barriers, and specific actions to overcome them.
Chapter 5 gives a general procedure on how to develop new markets. The report finishes with a
summary of potential challenges in chapter 6 and an overall conclusion in chapter 7. Exemplary
ESCO projects from new markets are illustrated in the appendix.
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2 Overview: ESCOs & contracting models

2.1 Energy Service Companies (ESCOs)

ESCOs are commonly described as companies which develop, install, and provide financing for
encompassing performance-based projects [e.g. Vine, 2003]. In the focus of their attention are
energetic improvement measures or load reductions of customer owned or operated facilities
[e.g. Dayton et al., 1998). In short, ESCOs have the following key characteristics [also Bertoldi &
Rezessy, 2005]:

1) They guarantee the energy savings and/or the provision of the same level of energy
service at a lower cost by implementing an energy efficiency project. A performance
guarantee can take several forms. It can revolve around the actual flow of energy savings
from a project, can stipulate that the energy savings will be sufficient to repay monthly
debt service costs for an efficiency project, or that the same level of energy service will be
provided for less money.

2) The remuneration of ESCOs is directly linked to the energy savings achieved (which in
turn depend significantly on the specific energy market prices);

3) ESCOs typically finance, or assist in arranging financing for the installation of an energy
project they implement by providing a savings guarantee;

4) ESCOs retain an on-going operational role in measuring and verifying the savings over
the financing term.

Hence, ESCOs accept some degree of risk for the achievement of improved energy efficiency in
a customer’s facility and link their payment for the services delivered based (either in whole or at
least in part) on the achievement(s) of these energy efficiency improvements.

2.2 Energy Performance Contracting (EPC)
2.2.1 The Base Model

Energy performance contracting (EPC) encompasses the financing, planning, implementation,
and supervision of energy saving measures. It can be applied wherever energy is utilised:
lighting, heating, or cooling of buildings, street lighting, and other areas such as specific
industrial applications.! The energy service company (ESCO) implements energy saving or

' Other common contracting models are Energy Supply Contracting (ESC) and Technical Systems Management
(TSM). Furthermore, mixed contracting forms exist. Within ESC, the ESCO finances, plans, implements, and
operates on its own risk energy supply systems in a building over a pre-defined contract period. The final energy is
delivered to the ESC customer at a pre-defined price. Potential energy savings being achieved by the modernization
of installations remain a beneficial of the project, but do not form a specific contract issue. Technical Systems
Management (TSM) focuses on the economic operation of the energy systems. In comparison with ESC and EPC,
TSM projects are smaller both in investment and also contract period. What's more, just as ESC, TSM does not
automatically lead to energy savings on the customer side. In comparison to EPC neither ESC nor TSM guarantee
demand side energy savings.
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energy efficiency improvement measures, which are connected to a savings guarantee. Such
guarantees form part of every EPC contract. Measures undertaken, focus on the optimisation of
the energy equipment and distribution systems’ technique or operation. The ESCO gets
remunerated for its investments through a share of the realised energy costs savings for a pre-
defined amount of time. Although highly relevant for tapping a large share of the energy savings
potential in buildings, it is not yet common to include secondary measures on the buildings shell.
Such investments are often large in volume, hence requiring longer amortisation rates. Due to a
difficult financing situation, measures on the building envelope have not yet proven to be
economic for the ESCO in traditional EPC models.?

The responsibilities of the ESCO within EPC encompass:

e To identify and tap economic energy saving potentials in the whole area of energy
production and utilisation,

e To amortise the total investments undertaken through realised energy savings,

e To guarantee the success of energy savings during the contract period.

The EPC customer can participate from these savings from the start of EPC participation models
or through bonus systems. In general, the EPC customer benefits from the modernisation of the
energy system and a higher security of energy supply without taking financial risks. The EPC
base model is illustrated in the following graph.

Figure 1: EPC base model

Remuneration

Loan & interest
payments

Financial Contractor Customer

Institution
Loan(s)

Service:

— Financing

— Planning & installation of
energy saving measures

— Energy savings guarantee

Source: Berliner Energieagentur GmbH

Looking at the overall procedure of EPC projects, three main phases can be distinguished (see
following graph).

2 Innovative EPC models combining comprehensive refurbishment of buildings with EPC are still in an early market
development stage. However, due to favourable financing conditions such EPC models have already been applied
successfully in some West European countries. The linkage to the flexible financing mechanisms of the Kyoto
Protocol might also improve the financing conditions in some central and eastern European countries.
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Figure 2: The EPC general project phases

I. Project Development:
baseline setting, data collection, tender preparation

Il. Procurement
(tender and awarding)

Ill. Project Implementation
contract negotiation, detailed analysis, investment phase

Source: Berliner Energieagentur GmbH

Phase | — Project Development — is characterised by defining needs and evaluating options. At
the end of this phase stands the decision of the building owner whether or not to enter into an
EPC agreement. Also the expectations towards potential results should be clearly defined. In
financial terms this includes a first estimation of the required investment for the energy saving
measures, a comparison of an in-house solution in terms of financing conditions, fees,
transaction costs and anticipated results.

Phase II- Procurement — is characterised by the contractor’s efforts of developing an economic
offer for the customer including a sound financial structure. The building owner as customer has
to evaluate the tenders (usually with net present value method and cost-benefit analysis). In the
contract negotiations the proposed structure of the financier may be discussed, and issues such
as the client’s participation in the savings, the contracting rate with additional bonus provisions
and payment schedule may be negotiated.

Phase Ill — Project Implementation — contains the final negotiations of the contract and the
implementation of the investment. The main obligation period is characterised by monitoring
achieved savings and overlooking the payment schedule against set benchmarks, i.e.
guaranteed services by the contractor. The building owner has a controlling function; the ESCO
is responsible for verification of the energy cost savings in comparison with reference baseline
costs.

2.2.2 Variations of EPC: Duration and Participation Model

EPC can be distinguished in two different kinds of models: The duration and the participation
model. In the duration model, the ESCO receives the complete energy savings as remuneration
for its investments (including interests and profit). At the end of the comparatively short contract
period, the EPC customer benefits from the whole energy cost savings.
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Figure 3: The EPC duration model

Energy costs
Goes to the contractor as a

remuneration rate during the
pre saving measures contract period.
.

.
post saving measures E
v
.

Time

Start EPC contract End EPC contract

Source: Berliner Energieagentur GmbH

In the participation model (see following graph), the EPC customer patrticipates in the realised
energy savings from the start of the EPC contract. The share / amount of the participation has to
be regulated in the EPC contract. In comparison to the duration model, the direct participation of

the customer leads to longer contract periods but also direct energy cost reliefs.
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Figure 4: EPC participation model

Energy costs customer share
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Source: Berliner Energieagentur GmbH

Independent from the contract type chosen, the ESCO and the EPC customer should commonly
define the minimum savings guarantee. It is the responsibility of the contractor to implement
suitable measures to realise at least this minimum. Should the energy savings exceed the
guaranteed savings a bonus system can be applied. Such a system should act as an incentive
for both parties e.g. through a 50/50 splitting of the additional savings above the guaranteed
amount.

2.3 Financing Energy Performance Contracts

In Europe, one triggering factor for EPC was the lack of investment capital (or access to capital)
for energy efficiency upgrades in the building stock and the requirement to develop alternative
financing options against increasing investments and maintenance demands. With the
involvements of ESCOs and contracts that include saving guarantees, there are three
fundamental financing options:

1) ESCO financing: mainly ESCO internal funds provide the capital for the investments.
Sometimes this might include ESCO funding through other debt or lease instruments.

2) Energy-user financing: customer internal funds are used for the realisation of the
necessary investments under the contractual savings guarantee by the involved ESCO.

3) Third party financing (TPF): this form of financing refers solely to debt financing through
a third party such as a finance institution. The finance institution may either assume the
rights to the energy savings or may take a security interest in the project equipment
[WEEA, 1999]. There are two conceptually different TPF arrangements associated with
EPC,; the key difference between them is which party borrows the money: the ESCO or
the client.
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The first option is that the ESCO borrows the financial resources necessary for project
implementation.

The second option is that the energy-user/customer takes a loan from a finance
institution, backed by an energy savings guarantee agreement with the ESCO. The
purpose of the savings guarantee is to demonstrate to the bank that the project for which
the customer borrows will generate a positive cash flow, i.e. that the savings achieved will
certainly cover the debt repayment. Thus the energy savings guarantee reduces the risk
perception of the bank, which has implications for the interest rates at which financing is
acquired. The ‘cost of borrowing’ is strongly influenced by the size and credit history of
the borrower.

Favourable financing conditions for EPC projects are essential. The balance between total
project costs and achievable savings will determine the profitability of a project. Among the total
project costs, transaction costs are the decisive element deciding over the economic feasibility of
a project (e.g. preparing, negotiating, implementing, monitoring and enforcing a project).
Especially the organisation of financing of EPC projects can incur prohibitive transaction costs
on the project developer. In order to provide favourable financing conditions, good
understanding of the applied model is needed. However, it is often difficult to clearly
communicate the financial aspects of EPC projects.

The challenges to a clear communication of these aspects can be referred to the fact that — from
the customer’s perspective - EPC itself is an alternative financing approach. The philosophy
behind an EPC contract is the performance-based remuneration of the contractor. One of the
key elements distinguishing EPC from other financing models is that the customer does not
require additional capital. The payment of the contractor’s services is based on a future source
of capital, i.e. the expected savings. Nevertheless, the contractor who wants to invest in energy
saving measures needs access to financing. The difficulties around the access to capital are
only passed on, but not necessarily solved.

Another bottleneck for EPC-financing is the lack of differentiation between the various
contracting types. Energy Supply Contracting (ESC) has fundamentally different contract and
cash flow prerequisites. This makes the communication with banks and other financing
institutions especially difficult.

In comparison with conventional forms of external financing, EPC represents a special case. In
EPC, investment measures are financed through future savings. Existing liquidity potentials are
tapped by reducing energy costs. Depending on the achievement of guaranteed cost savings,
there remains an obligation of the ESCO towards the contractor. In contrast to this, financing
models such as leasing include a permanent payment obligation of the lessee which results in
additional liquidity requirements.

Aspects of capital procurement, securities, accounting and tax effects are essential issues that
typically decide about the efficiency of contracting projects. In addition, the public sector is
bound by (national and EU) procurement regulations. These will support and guide decisions on
investments and the type of finance to be used. Each project step described earlier (e.g. project
development, procurement, project implementation) has its own financial issues to be dealt with
by each EPC partner, i.e. the building owner, the ESCO, and the financial body.
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2.4 Sector targeted by ESCOs

Although clear distinctions between target sectors might vary from country to country, a general

perspective is provided in the following table.

Table 2: Sectors targeted by ESCOs and services offered

Sector Services EPC activity
Institutional | Heat and power supply and distribution systems for Main target area for
educational institutions (schools, universities), federal/local most ESCOs: some
government buildings, sports facilities (swimming pools, gyms, | are specialised on
etc.), public housing, (street) lighting specific services e.g.
lighting
Hospitals Lighting, heat and power supply including distribution systems, | Services offered by
and health | and specific supply contracting (e.g. cooling) with saving the majority of
guarantees ESCOs
Residential | Lighting, heat and power supply including distribution systems | Very dependent on
legislative framework
(private Lighting, heat and power supply including distribution systems, | Services offered by
housing) plus specific contracting (cooling for cold storage) with saving the majority of
guarantees or renewable energy sources (e.g. PV) ESCOs
Retail and | In case of buildings: see “Retail and commercial sector” Few ESCOs: high
commerce ; . - . technological
In case of production systems: very specific contracting e
) specification needed
models for heat/steam/cooling or pressure supply

Source: Berliner Energieagentur GmbH

2.5 Typical projects

To give an idea about the different EPC solutions, this chapter describes different project
examples, e.g. in public buildings and hospitals. The selection of projects was based on
available data. The examples are based on internal company data.

2.5.1 EPC in public buildings (Energy Saving Partnership Berlin)

In Berlin, a successful EPC model for public buildings was developed between the Berlin Energy
Agency and the Berlin Senate during the 1990s. The model called “Berlin Energy Saving
Partnership” (ESP) offers efficient refurbishment of public and private buildings with the pivotal
advantage to release the building owner of any investment costs. An accredited ESCO - which is
to be determined through tendering — finances and implements appropriate energy saving
investments to achieve pre-defined energy and cost reductions. In their bids, ESCOs put
together their investments targeted at delivering specified energy savings and respective CO»-
reductions. In many cases, several buildings requiring energy efficient refurbishment are
bundled together in building pools. This procedure increases the potential energy savings to be
tapped, increases project synergies and thus improves the profitability of the whole EPC project.
The following figure illustrates the main economic data of one ESP-project in Berlin.

10
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Table 3: Pool of public buildings

Community, district of Friedrichshain-Kreuzberg, Berlin

Schools, children day care, cultural buildings (22 buildings in total)

EU-level (functional tender, negotiation procedure)

Heat (gas, oil, DH) 22.544 MWh 763.642 Euro
Electricity 4.276 MWh 464.776 Euro

Water 54.984 m? 295.548 Euro

Sum 1.523.966 Euro

1.492.200 Euro

10 years

Renewal of the heating systems, optimisation of the heating and
regulation control system, thermostat implementation, hydraulic
adjustment, utilisation of DDC technique and building
automatisation, implementation of water savings technique,
optimisation of air-conditioning system, energy saving lighting

Oil to natural gas switch in 4 buildings, boiler exchange in 5
buildings

29,00% (421.400 Euro/a)

85.100 Euro/a

2.543 t/a

ARGE Imtech Contracting GmbH & Co KG and dEDL Boysen
GmbH

Source: Berliner Energieagentur GmbH

2.5.2 EPC in hospitals

The following example shows the data sheet of an EPC project in a hospital. On the one hand
the EU-tender, the level of guaranteed savings, and the runtime of the contract are typical
characteristics of EPC in hospitals. Rather project case specific on the other hand are the large
energy saving participation with a comparatively low investment sum for such a high baseline
and also the comparatively long runtime of the contract for highly economic measures (a
shortening was rejected by the customer).

11
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Table 4: EPC project in local hospital

State owned private Ltd. (GmbH)

Hospital

EU-level (functional tender, negotiation procedure)

District Heat 14.011 MWh 674.004 Euro
Electricity 10.537 MWh 886.908 Euro
Sum 1.560.912 Euro

1.303.696 Euro

12 years

Optimisation and partly replacement of the air conditioning
equipment, hydraulic optimisation of the heating system,
implementation of a highly efficient chiller, partial implementation
of energy saving lighting

Optimisation of the whole air conditioning system, implementation
of an energy monitoring concept

24,4 % (380.639 Euro/a)

172.586 Euro/a

3.364 t/a

Axima GmbH

Source: Berliner Energieagentur GmbH

2.5.3 Other technology-oriented examples for EPC

Apart from both examples for EPC projects which can be categorized as being object-oriented,
EPC can also be focused on the implementation of specific technologies. Especially with regard
to small enterprises and trade companies, EPC can be a useful financing tool to refurbish
outdated energy-intensive appliances. For this kind of EPC projects, the following appliances are
targeted: Lighting, cold production, compressed air generation and heat production.
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3 Mature ESCO markets

The number of ESCOs in each country varies, ranging from just a few ESCOs (e.g. Belgium,
Nepal, Thailand, and South Africa) to over 50 (e.g. Brazil, Germany, Korea, and Switzerland)
[Vine, 2003]. Most of these ESCOs are active on local level — in contrast to multi-national
ESCOs that operate in two or more countries (e.g. the French company Dalkia). In general, it
should be kept in mind that the number of entities does not reflect the level of investment activity
by ESCOs in the respective market.

3.1 The European Union as a whole

With the accession of new countries in 2004 and 2007, the European Union as a whole has (by
now) a very heterogeneous ESCO market. While the former EU15 countries have the most
mature markets and are often referred to as success stories, ESCO markets in Central and
Eastern Europe have continued growing but remain in a period of transition.

Germany is often referred to as the largest and most advanced market, with France, the UK,
Spain, and ltaly following close behind [Vine, 2003; Bertoldi et al., 2007]. The new success
stories are Austria and the Czech Republic. But there are also some negative examples i.e.
countries where EPC failed and further ESCO development was hampered due to a lack of trust
[Bertoldi et al., 2007]. Sweden, Slovakia, and Estonia were among these countries.

Another group of countries was characterized in recent times by a low level of ESCO activity due
to internal and external factors which had prevented a further development. Bertoldi et al. [2007]
divided this group into:

e Denmark, the Netherlands, and Lithuania, where the implementation of energy efficiency
has been a priority. The EEM however have been implemented and other
instruments/tools than ESCOs.

e Greece, Poland, Portugal, Ireland, Malta, Cyprus, Romania, and Bulgaria have large
potentials for energy savings. So far though, little or no activity has been undertaken to
tap them.

Regarding the purpose of the study the following selection of EU member countries with
consolidated ESCO markets was chosen: Germany — as it is the most developed market, Austria
and the Czech Republic — as they have been coined the most recent role model countries in
developing new ESCO markets.

3.2 Germany — one of the most advanced markets

The total number of ESCOs and similar companies is still estimated to be around 500 in
Germany (Brand & Geissler, 2003). The majority of these companies offer energy supply
contracting (particularly heat delivery services) and operations contracting. The number of
companies offering EPC services is only a fraction i.e. around 50. The number of ESCOs which
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are active on a national scale and have more than one reference EPC project are in the range of
20. The market players range from small and to large local companies, including former
municipal utilities and multinational companies.

Although the German ESCO market has not solely focused on EPC services, they have become
a significant business for several ESCOs in Germany. Even though the market is considered to
be one of the most advanced worldwide it still contains large economic energy saving potentials:
Firstly, because the existing potentials have not been tapped completely in the past. Secondly,
as the market size will increase further due to the continuous development of EPC. There are
various reasons why the market has not been tapped stronger in Germany including several
challenges and on political level, from the viewpoint of the contractors as well as the customers.
This section presents the main ones and provides recommendations for the two main groups of
market players — policy makers and contractors — on how to successfully shape the future
market development.

Currently, the German EPC market is mainly influenced by continuous and planned changes
within the overall framework conditions.

¢ On the legal and political level, EPC will most likely be part of different measures within
the German energy efficiency action plan (EEAP) in order to fulfil the obligations under
the European energy services directive [EU, 2006]. Furthermore, a fixed share of heat
from renewable energy sources is expected to become legally binding for newly built and
major refurbishment of buildings.

¢ On the economic level, rising energy prices increase the attractiveness for EPC. This is
true for both sides: higher cost pressure on the customer side and an improved economic
efficiency of the energy efficiency measures for the contractors.

e On the financial level, there are increasingly beneficial circumstances for EPC through an
upgrading of public funding of projects focusing on energy efficiency and the securing of
financial risks through public guarantees and funds. This is especially advantageous for
projects including more comprehensive refurbishment measures, i.e. including measures
to upgrade the building shell.

The status quo on the demand side for the public sector is characterised by increasing
investment backlog and lack of investment despite excellent creditworthiness. This urgency to
invest in energy efficiency measures faces on the other side challenges arising from the public
procurement requirements and the insecurities regarding the usage of public buildings for the
duration of an EPC contract.

The main influencing factors for hospitals to undertake EPC projects are a strong increase in
energy consumption due to an increasing stock in technical equipment combined with a need for
economic competitiveness.

Industry and business often require specific contracting demands (e.g. pressurised air) and
mostly combined service between energy supply and performance contracting (full service
offers). EPC in industry and business often cover shorter contract period due to a larger financial
contribution of the customers. Framework conditions for EPC in business offices are similar to
those in the housing sector. This segment seems to be the most difficult in regard to a further
market development due to complexities arising through the German tenancy law. The dilemma
here is the conflicting and unsolved landlord-tenant conflict of interest regarding the allocation of
the investments and the resulting savings in energy.

14



International Experiences with the Development of ESCO Markets
Mature ESCO markets

Currently, EPC services make up a 15 % share (total investments) within the whole contracting
market in Germany. So far around 750 million Euros have been invested in EPC projects. The
public sector alone could account for around 200 million Euros annual energy savings in the
middle term. Regional project hot-spots can be found in the German Lander of Baden-
Wirttemberg, Bavaria, Berlin and Hessen. The supply side consists of around 500 potential but
only 10-15 actually active contractors in the field of EPC. Generally the market is very
competitive. EPC is a core product of several companies or an expedient supplement to their
service portfolio. The contractors belong to three main business groups: utilities, energy
equipment manufacturers or automatic control engineering companies. Their product portfolio
consists of “classical” as well as technology specific EPC. The customer requirements on the
demand side differ significantly depending on the customer group. Increasingly, variations of the
standard EPC are demanded or needed respectively.

The market trend is expected to be positive. Calculations show that around 3,853 million Euros
annual energy costs could be tapped through contracting services. Around 22 % of these i.e.
840 million Euros could be saved alone through EPC services annually. The following table
shows the shares for the different customer groups.

Table 5: German EPC saving potentials

Savings [million €/a] COz-equivalent [t/a]
Public sector 210 1,141,026
Hospital 360 1,956,044
Industry 140 778,841
Street lighting 130 739,200
Total 840 4,615,111

Source: Berliner Energieagentur GmbH

It is expected that the EPC market grows +7 % annually on average. The public sector as well
as the market for EPC in hospitals is expected to grow stronger i.e. with +10 %. In industry and
business, growth rates are assumed to reach an increase of +5 %. The other tertiary sector is
not expected to increase by more than +2 % per year. An increase in projects will first and
foremost take place in the regional hot-spots i.e. Baden-Wirttemberg, Bavaria, Berlin, and
Hessen. This has a role model effect on surrounding regions. The next Land on the hot-spot list
will most likely be Bremen.

Looking at the EPC market trends in Germany, a distinction can be drawn between product and
market trends. Product trends encompass the developments in regard to EPC as a service and
product. One of the first trends is the extension of the product portfolio. Generally, this means
the integration of energy saving elements into technical equipment management projects and
energy supply contracting. Furthermore there will be connections between EPC and other
energy or facility management services. In the past refurbishment measures have already been
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integrated into EPC (EPC+), the financial share of the service has however always been larger
than the amount for the refurbishment (ESC+ light). Within EPC+ new business models for
general entrepreneurs (Generalunternehmer) will be formed as well as an integration of public-
private-partnership (PPP) projects. Finally, it is most likely that an expansion of the product
portfolio towards additional, technology specific contracting offers (e.g. street lighting) is needed
to fulfil future customer requirements. Other product trends will be the development of new part-
financing models for EPC (through customer contributions or public funding respectively), the
simplifying of contract and accounting modalities, a much stronger focus on renewable energies,
and the introduction of a quality assurance.

Market trends cover the trends within the market i.e. between the contractors and other actors.
The first main block of developments are the specialisation of the contractors towards specific
customer groups (e.g. industry) and services (e.g. street lighting), the extension of the technical
qualification, and the acquisition of more international customers (within the respective segment
in focus). The second block is the forming of new strategic partnerships. Most likely those will be
made with facility management companies as well as regional energy supply companies for the
regional market development.

Key reasons for the German success:
e Suitable / supportive legal framework.
e Large (public) building stock with the necessity to renovate
e Lack of capital for energy refurbishments in the public sector
e Successful pilot projects
e Quality labels for ESCO and their services

o Local support through energy agencies

3.3 Austria—amodern success story

The Austrian EPC market has seen a quick take-up in the last years starting from a level around
zero in 1998, to nearly 600 buildings optimised through EPC in 2002 [Geissler et al., 2006]. This
is roughly 3 % of all public and private service buildings, related to the useful floor area [Leutgdb,
2004]. Obviously, the potential for energy efficiency is still vast, particularly for EPC in the
service building sector. By now, EPC is a well established instrument in Austria to increase the
energy efficiency in buildings. The framework conditions are suitable and the demand for and
the supply of EPC services is growing. The market is supposed to host around 30 ESCOs, of
which 25 offer EPC services for public or private building owners. The lion’s share of the total
market is however divided between just 5 companies. Austria has so far implemented a wide
range of interesting projects with high replicability [Bertoldi et al., 2007].

In Austria, the main financing scheme has been the participation model (see chapter 2.2.2).
The bundling of similar projects following the example of Berlin (ESP-model) was an important
success factor. Increasing and guaranteeing the quality of the projects is a priority. That's why
standard documents e.g. contract models have been made available, and a standardized project
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development was introduced [AEA, 2005]. Quite unique, even among the developed ESCO
market, several quality labels have already been set up for ESCOs and their services [Bertoldi et
al., 2007]. The Thermoprofit quality label e.g. — initiated by the Graz Energy Agency — was
introduced to guarantee reliable high quality proposals by ESCOs using the label. The label is
issued by Graz Energy Agency and an independent commission that assesses the ESCO
companies in regular frequencies to confirm that comply with the pre-set standards. This
example has spread to other regions as well. The so called eco-label, on the other hand,
denotes the quality of ESCO services and the compliance with standards [AEA, 2005].

So far, most EPC contracts have been implemented in the public sector i.e. in federal and
municipal buildings whereas projects in the private sector remain scarce [AEA, 2005]. Between
1997 and 2005 over 1,000 public buildings were optimized with the help of EPC. Another 800
buildings were refitted between 2004 and 2005 through a large federal programme [AEA, 2005].
As Grim [2006] states, ESCOs could guarantee around 20 % energy savings in these contracts
which run for about 10 years on average. EEM included heating and cooling systems, lighting
including street lighting, and water management. Additional (soft) measures were covered
through programmes specifically dedicated to increase the energy efficiency in municipalities
such as the e5 programme under the national climate protection scheme.

With having had a huge success in tapping the energy efficiency potentials in the public sector,
more effort is at present spent on increasing the numbers of ESCO activities in the private
sector. A priori, the focus is on identifying the reasons for the slow growth of the ESCO model in
this market segment despite the same or even higher energy saving potentials compared to the
public sector. Several initiatives and research activities have tried to identify and remove the
persistent barriers for investments into the private sector. As preliminary results show, the
barriers in the private sector appear to be by far larger on both the clients’ side and the side of
the ESCOs. Potential customers, such as building owners or users still lack the awareness for
energy efficiency benefits and the opportunities offered by ESCOs [AEA, 2005]. This remains
true, even though energy related costs make up to 50 % of the operating costs in private service
buildings [Grim, 2006]. So far, a limited number of projects were implemented in hotels, banks,
shopping centres, office buildings, hospitals, and churches.

In general the private sector is a tricky part of the market to tap as private buildings are often
rented out. A system which creates classical split incentives between the owner and user.
Moreover, energy matters are perceived to be of minor importance in private companies and do
not (yet) form part of the core range of activities. Also, private companies are relatively hesitant
to sign long-term contracts [Bertoldi et al., 2007].

It is necessary to stress that the Austrian government has played a significant role in the sharp
development of the ESCO sector. It has also stimulated investments in residential buildings
through a portfolio of incentives for the rational use of energy which is available in the form of
subsidies, soft loans, and tax credits. The government has also not fallen short in taking on its
role model by involving federal and municipal buildings. Other important actors for the
development of the market were the energy agencies which have been very active, participating
directly and indirectly in ESCO projects. Finally, and as stated in the beginning, the development
of the ESCO market in Austria was side lined by ensuring quality through developing a
certification for ESCOs and their services.
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Key reasons for the Austrian success:
e Governmental will and support
e Large building stock with the necessity to renovate
e Successful pilot projects with external guidance (ESP-model)
e Quality labels for ESCO and their services

e Local support through energy agencies

3.4 The Czech Republic — frontrunner among the new EU Member
States

Among the new EU Member States, the Czech Republic is clearly regarded as the frontrunner in
developing a local ESCO market. One has to keep in mind however that the market is still in a
very early stage. Until the early 1990’s, the EPC model was largely unknown in the Czech
Republic. Apart from investments in public healthcare [Zeman & Dasek, 2005], the development
of the ESCO market was slow until 2001. With the new millennium, the Czech ESCO market
reached a clear turning point due to critical changes in the legal framework [Zidek, 2005]: a
new law — passed in 2001 — made energy audits obligatory for large consumers. The new law
has so far provided a strong push for investments into EEM.

Additional framework changes are a new State Energy Policy — adopted in 2004, which
emphasises the role of energy efficiency, and a National Programme for Energy Effective
Management in which EPC is mentioned as one of the main mechanisms for tapping energy
savings [Zidek, 2005]. In addition to the legal changes, it is assumed that early, widely spread,
large scale awareness raising was one of the most effective instruments to promote ESCOs in
the Czech Republic. The ESCOs’ own lobbying activities were deemed to be particularly
valuable in this respect.

Experts estimate that currently 10 to 15 ESCOs operate on the Czech market and provide ESC
and/or EPC services [Bertoldi et al., 2007]. Numbers however keep rising and there is also more
than a dozen companies which offer long-term energy delivery contracts. It is estimated that the
total potential of economically viable energy savings through EPC in the Czech Republic is
about 100 million Euros/a [Bertoldi et al., 2007]. So far, 70 EPC projects have been realized
through and the market size is estimated to be in the range of 10-20 million Euros/a [Bertoldi et
al. 2007; Zidek 2005].

The main target sector of the Czech ESCOs is the healthcare sector. Educational buildings,
military, and other state owned buildings are also held in high esteem due to their energy saving
potentials. Specifically military refurbishment projects are however complicated to achieve due to
special legal conditions that apply here. Ownership of the building is also a delicate issue on the
Czech ESCO market. Here however, the bundling of buildings into project pools has proven
successful and projects in the private sector (typically industry) are also being implemented.

The guaranteed savings model is still the most common contracting form. While EPC had a
main role in the beginning of the market, in the last few years, its role decreased. Energy supply
contracting schemes including savings and price guarantees have become more common. This
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is not surprising as the market - having passed its initial phase — is now already diversifying.
ESCOs are adapting the initial standard documents to fit their own and their customers’ needs.
Individualised contracts as a result of negotiations between the ESCO and the client are more
and more common.

A clear advantage for the development of the Czech ESCO market was the openness of
national financial institutions (including local banks) to participate via third party financing (TPF)
models. In addition, the International Financial Corporation is operating a Commercialization
Facility for Energy Efficiency which provides loan guarantees for ESCOs and their clients. As in
the case of Austria, the Czech Republic has seen governmental support for ESCOs through the
(national) energy agency.

Despite some consolidation and a steady increase of the market in recent years, some barriers
still exist. Higher management levels are still very hesitant and also sceptic regarding
investments in EEM and EPC as a result of earlier unclear definitions, confusing concepts, and
some failed contracts [Zeman & Dasek, 2005]. While the understanding of the benefits and
conditions of ESCOs and EPC has grown steadily, general prejudices against complex solutions
remain. As in the earlier stages of the market, an increase in effective information dissemination,
awareness raising, and energy efficiency related education still appear to be an indispensible
component for a further market development.

A main barrier on the side of the ESCOs is long amortisation / pay-back periods for the
investments taken. The typical focus of the ESCO is in heat equipment and distribution system
replacement / retrofitting or electricity management. Such measures can be standardised and
pay-back periods range between 4-8 years. In the Czech Republic, many potential customers in
industry however have already installed such equipment. Thus the EEM services of the ESCO
would have to go beyond the above mentioned and include e.g. insulation and other building
renovation measures. These however have pay-back periods of more than 10 years and are
therefore excluded from the current scope of attention. Such long term contracts are usually
avoided in the private sector due to the unpredictable financial future of the potential clients.

To some extent this is also true in the public sector. There remains a risk that office buildings
(and other types of contracting objects) will become unused and abandoned. A guarantee of
usage should (but often cannot) be provided by the respective clients. It is therefore refreshing to
see that long term projects are increasing in the public sector, especially for street lighting, and
energy delivery.

As often true for new member states to the EU, there is a lack of consistent and reliable
information on present energy consumption and the condition of buildings. This hinders an easy
set up of energy efficiency targets. Attention should therefore be given to appropriate project
implementation and especially monitoring and verification of savings.

While legislative barriers have largely been removed in both the public and private sector, the
remains need for standardisation of public tenders and verification of EPC contract evaluation
procedures [Zeman & Dasek 2005]. So far, responses to calls for tender often include both EPC
and ESC. Public administrative bodies however usually cannot distinguish or effectively compare
these two different types of proposals [Zeman, 2005]. Neutral support through e.g. an energy
agency could help overcome this issue. A standardisation of the EPC project procedure would
be particularly beneficial in avoiding dissatisfaction. This could ease the start and help ensure
the completion of more successful projects.
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Despite all these remaining barriers, the Czech ESCO market is among the current success
models in the EU. The country can already present several success stories and areas of well-
developed energy efficiency services. There remains room for further development and some
sectors with a high saving potential have hardly been tapped (such as the military). The
legislative framework with the introduction of obligatory energy audits has become exemplary
and has further advanced since its initiation.

Case studies from the Czech Republic are provided in the Annex 1.

Key reasons for the Czech success:
e Legal changes: compulsory energy audits
e Awareness raising among customers and policy makers
¢ Involvement of ESCOs (depends on market and culture)
e Access to capital (banks were ready!)

e Governmental support through energy agencies
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4 ESCO markets in transition

While some countries have relatively mature ESCO markets the maijority of countries worldwide
have ESCO markets which are still in their infancy or at best in a transition period [e.g. Vine,
2003]. This chapter gives some pre-selected examples of markets in transition and provides a
general guideline on how to (further) develop ESCO markets in transition.

4.1 Slovakia

There is a large technical and economical energy saving potential in several building sectors (e.
g. residential sector, tertiary sector, district heating). The market however is restrained by
financing bottlenecks, legal framework conditions, and other barriers. Know-how transfer and
dissemination activities regarding EPC, pilot actions and provision of standard tools for EPC
project development and implementation are regarded to be important measures to enhance the
EPC market development and penetration.

The most successful market players active in Slovakia are ESCOs with a strong international
background (mother companies). The strength of this link is not only financial but also know-how
exchange. EPC is only one of the market activities. The model serves as a tool to support the
market penetration of other products and services. The current market leader is Siemens
Building Technologies which has a special EPC department. Another company is Johnson
Control, although its main activities are not focused around EPC.

The main market segment of the Slovak companies themselves is the sale of regulating and
measuring equipment or CHP units — e.g. Raden or Intech Slovakia. They are significantly
smaller in size and focus their activities mainly on small buildings with low investment
requirements. The lacking access to capital is one of the most stringent barriers in Slovakia for a
further EPC market penetration.

4.2 Hungary

There are only few ESCO companies in Hungary. Some only act as energy suppliers, others
only handle the renovation of buildings. The most successful ESCO so far is Prometheus PLC. It
has contracts with many local governments to plan and finance the energy-efficiency
implementations, and to renovate and operate the buildings. Prometheus PLC has had contracts
with public institutions (renovation and operation of 23 local government buildings, 6 jailhouse
buildings) with the Hungarian State Railways Company (renovation of the energy system of
some railway stations), and with 24 health-care institutes all over the state. For example the
renovation of the energy system in the hospital of Papa opened 15-20% savings in energy costs.
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4.3 Poland

The potential for energy saving measures in the building sector in Poland is still very high. The
building sector is responsible for almost 30 % of the total energy consumption. There are several
barriers why the EPC concept is not commonly used. The most important are:

1) Bad experience with past investments resulting in distrust among potential customers,

2) Lack of awareness regarding the potential of EPC are a tool to tap energy efficiency
potentials,

3) Insufficient legal conditions, particularly in the public sector,

4) Limited availability of capital: the economic condition of ESCO companies is still weak,
limiting the further market development.

4.4 Chile

Until a couple of years ago, high availability of hydroelectric power and the supply of cheap
natural gas from Argentina kept electricity and gas prices low, discouraging investment to
improve energy efficiency. Some isolated efforts were made by the private sector as a result of
the modernisation of equipment, especially electrical and combustion engines, in high energy
consumption industrial sectors such as the copper mining, metallurgical, cement and forestry
industries. However, these efforts were undertaken as part of internal company policies, and did
not involve external support, such as an ESCO. Consequently, at a country level, ESCOs were
neither known nor understood as an innovating energy management instrument and alternative
financing mechanism. Nevertheless, within this unfavourable context, initiatives were launched
to provide energy efficiency services. The GTZ e.g. has — together with the BEA — supported
and promoted the development of the Chilean ESCO market for years.

In chronological order, however, it is worthwhile to start with the creation of Compafia Nacional
de Energia (National Energy Company, CONADE) in the 1980’s as a result of the forward-
looking vision of an entrepreneur in this sector. At that time, the entrepreneur was selling heating
and steam to numerous shopping malls that were built in all major cities as a result of the
continued sustained growth of the Chilean economy.

Another important attempt to create an ESCO in Chile, following the French experience of
offering multi-services, occurred in the mid 1990’s with the arrival of French group Vivendi
(which is Veolia Environnement today). Attracted by an open market and Chile’s sustainable
economic growth, in 1995, this group created ESENER S.A. (a subsidiary of Dalkia, part of the
Veolia Environnement group) as an ESCO offering services related to outsourcing the operation
and maintenance of energy facilities.

The purchase of CONADE by Dalkia in 2004 meant a great leap forward and led to the creation
of the first line of business in Chile of different types of energy efficiency service contracts for
industry and commerce. Dalkia, which combined ESENER and CONADE, is presently the most
important ESCO in Chile. It is a company in full development which benefits from the long
experience of its Head Office in France, as well as its operations in many countries of the world.
Its activity focuses on the management of thermal power plants in industrial and hospital
complexes.
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In addition to Dalkia, and as a complementary player, the company TBE Chile Asesorias y
Representaciones entered the Chilean market. It is a subsidiary of TBE Energiemanagement
GmbH Austria, which since 2001 has specialized in contracts to optimize energy efficiency in
commercial buildings with central air conditioning. This company is benefited from the sustained
boom in construction of high energy consumption buildings since the 1990’s.

In addition to these two companies operating at a national level, there is an interesting group of
consultants and small companies - identified in the registry of the Instituto de Normalizacién of
the Ministry of Economy — specializing in the subject. This registry was requested in 2006 by the
National Programme for Energy Efficiency (Programa Pais de Eficiencia Energética - PPEE), to
support the creation of a public co-financing instrument to subsidise pre-investment studies of
energy efficiency projects. 42 consultants have registered to date, and they are evaluated
through a review of their professional and commercial record, and by means of a procedure to
assess their knowledge.

The number of players in the market could increase to a dozen consulting companies that could
potentially become ESCOs. This results from incorporating information collected through
surveys of companies and consultants that will form part of different training activities for future
ESCOs - recently conducted within the framework of a technical assistance project of the
InterAmerican Development Bank BID-Fomin with Fundacién Chile, a privately-owned non-profit
organisation.

These companies have already conducted energy audits of commercial and industrial clients
and possess both technical knowledge and experience in process measurement and project
development. Various of them took part in a programme to promote market opportunities for
investments in “clean energy” (Programa de Promocién de Actividades de Mercado para
Energias Limpias), including training courses delivered in 2007 by an international ESCO
(ECONOLER) aimed at introducing the operational mechanisms of an ESCO and the economic
feasibility study to become an ESCO.

Energy distribution companies in Santiago have also shown interest in entering the market,
although they have not done so yet. Up to now, no equipment suppliers have shown interest in
joining this business, neither through the creation of their own company, nor the purchase of an
existent one.

Market and contract characteristics

Reviewing the services rendered by companies already established in the local market, we can
distinguish the following:

In the case of TBE Chile, its main focus is on commercial buildings and industry offering two
types of contracts: (1) energy performance contracting (EPC) and (2) energy consulting
contracts (energy audits, etc.).

An EPC-type contract by TBE is based on optimizing
e Energy costs through the installation of state-of-the-art technology,

e Energy efficiency management in the building or industry including training the client’s
staff.
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e The client’s rate structure —selection of the best rate or negotiation of the supply contract
in the case of free clients (over 2.000 kW).

Investments, financed with its own capital, are limited to a maximum of US $50,000 per contract.
Contract duration ranges between two and five years, with no guarantee of savings. As its fee,
TBE receives part of the savings. Until now, TBE has entered into 65 EPC contracts, most of
them with commercial buildings.

The other type of contract is based on preliminary studies involving an estimate of potential
savings. These contracts include a fixed fee measured in terms of reaching goals without
investments by TBE. On average, clients have obtained 26 % savings in their electricity bills.
Annual sales by TBE total US$ 750,000.

Dalkia, on the other hand, provides global solutions, including specialized staff to effectively
operate client installations. In case the client wishes to outsource facility services and
investments, Dalkia offers “chauffage” type contracts where it establishes the price of the “utility”
produced which is then used to calculate performance and commits that value which only varies
depending on fuel prices.“Energy supply contracting” is another type of contract that may or may
not include guaranteed savings.

Dalkia offers its services to all segments in the market (except public lighting), but concentrates
primarily on the industrial area with approximately 120 thermal power plant energy management
contracts, catering to international and domestic clients of the agro-industrial and food industries.
Dalkia is the only ESCO with experience in the private hospital sector, and it participates in a
public private partnership project in the public hospital sector. Its services include financing for
the renewal of client equipment, together with the operation of installations, as well as “facility
management”.

The type of financing of investments for purchase and installation of equipment is analysed on a
case-by-case basis including contracts with total financing of investment through its own capital
or via co-financing. In addition, Dalkia also operates under customer-financed saving contracts.
Some clients were offered credits by multilateral lending institutions, but did not accept them
because they are less competitive than those offered by local banks. Dalkia’s sales volume is
US$ 45 million per year. The company has 700 employees.

In summary, ESCO activities focus on the commercial sector, buildings and large shopping
malls, and on the industrial sector, primarily agricultural and food industry. No energy service
contracts have been signed with the public sector, neither related to buildings, nor to lighting
systems. Some energy audits have been conducted, but they have not resulted in tenders for
contracts yet.

Estimation of the market potential

The following fundamental barriers for EPC in Chile have been identified:
¢ Underdeveloped market of suppliers for energy services,
e Limited access to credits for efficiency projects,

e Lack of legislation (legal frame and special laws) respectively not adequately adopted
EPC to existing legislation (e.g. budgetary law),
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e Lack of EPC accompanying standard documents.

Some data is available to estimate the market potential in Chile. However, studies undertaken by
the National Energy Comission, Comisiéon Nacional de Energia (CNE), and universities are of
limited value when it comes to promoting business plans related to energy efficiency activities.
They are only helpful as contributions towards the creation of a general framework for energy
policies and to identify market segments with greater potential for energy services.

The following table shows estimations of the expected average annual savings for a 10-year
period. The data is based on the study entitled “Estimation of potential energy savings through
energy efficiency improvement in different consumption sectors in Chile” made for CNE (2004)
and recently updated through research conducted by a project of IDB/Fundacién Chile.

Table 6: Chilean energy efficiency and market potentials

Sector/Sub-sector Potential EE Increase Potential annual market of EE
% per year between 2004 and 2015 US$ million per year in 2005
Industry
Pulp and Paper 4.5 21.9
Steel 2.7 4.9
Petrochemicals 26 1.3
Cement 1.9 24
Sugar 2.7 1.2
Fishing 4.5 3.3
Others 4.1 50.0
Mining
Copper 0.8 11.5
Nitrates 3.2 2.4
Iron 4.1 2.1
Other Mines 3.2 8.0
Services
Commercial and Public | 29 27.7
Residential 0.9 51.2
TOTAL 187.9

Source: Fundacién Chile, 2007
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Factors that promote market development

One of the fundamental factors is the increase in energy prices over the past few years. In the
case of private regulated clients (under 500 kW) in the centre of Chile, the regulated price
increased from US$ 32/MWh in 2004 to US$ 47/MWh in 2005 and US$ 66/MWh in 2006, and at
present could be as high as US$ 140/MWh. After a decade of low prices, Chile is today the
country with the highest electricity prices in Latin America.

In consequence, increasing energy efficiency in all sectors has become a great political priority.
This is expressed in PPEE (Programa Pais de Eficiencia Energética), created in 2005, as well
as in the establishment of a Policy of Energy Security “Politica de Seguridad Energética (PSE)”
that became official in 2006.

Outlook: Chilean ESCO market in three to five years

Relevant market players have a definitive answer to the question about the situation of the
market in the short run: there is space for more players, but the market will only grow
moderately. Experts agree on forecasting an economically attractive savings potential in
industrial, commercial and public sectors. At the same time, economic pressure resulting from
higher power prices is perceived as a major challenge for the competitiveness of the Chilean
economy. However, there are other reasons that have to be considered when it comes to
evaluating the ESCO business potential. They are related to the idiosyncrasy of Chilean
entrepreneurs who — regardless of being open to the world — are reticent to change and may be
characterized by conservative management and lack of enthusiasm for new organisation styles
and innovative financing tools. This conservative nature is expressed primarily in their refusal to
delegate functions and decision-making to third parties. They prefer to solve the energy
challenge by hiring an additional employee. An ESCO representative described that attitude by
means of the client’s tacit question, “where is the problem?”, and not “where is the opportunity?”.
As a result of this mistrustful attitude, the cost of convincing the entrepreneur to leave a service
in the hands of third party experts is high for an ESCO. This attitude prevails in both the private
and public sector, where the issue of outsourcing is viewed negatively as a need to lay off
employees. This, in turn, leads to labour and union problems, rather than the possibility of being
able to resolve a budget issue while simultaneously increasing the quality of an internal service
which is often poor, and gaining by being able to concentrate on its core business.

Until there is no greater dissemination of symbolic energy service projects, the task of
persuading their clients will be ongoing for ESCOs. In addition, there is no ESCO association in
Chile and the powerful industry and commerce associations have so far failed to promote and
improve this new service sector.

The inexistence of ESCO accreditation mechanisms and the lack of knowledge and
accreditation of M&V instruments favour the doubtful attitude of potential clients about the novel
offer of this type of services. Considering these factors, real prospects for market growth in the
next few years are not very encouraging [Gauer, 2008].
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4.5 India

India has a huge potential to use energy services in several building sectors and substantial
savings can be achieved through ESCOs. The market for ESCOs is not yet developed in India,
but there is political support and also an understanding how the concept might work. For further
development of this market some pilot projects in the different sectors have to be successfully
implemented to show that the system is working. The market is just developing and an ESCO
industry will come after some demand exists on the market. Therefore the main instrument to
create more ESCOs will be to launch more projects. The industry will act on this demand.

The public sector is on immense importance for the development of Indian ESCO market, target
groups are the decision makers and the technical staff of the building owners, the local
authorities, project developer and intermediates like energy agencies. Training, know-how
transfer and capacity building measures are one of the most important pre-conditions for the
development of EPC pilot projects as “shining examples”. Following main obstacles and
problems must be overcome to push the ESCO market in India:

e Lack of ESCO’s on the market (most of the ESCOs began as energy auditors and are
only small companies with low level of funding),

e Payments of the public sector (lack of budget resources to pay the utility invoices),

e Energy efficiency project financing is not done through banks, but through ESCO equity,
e Need for standardisation,

¢ Need for simplified procedures/contracts,

e Frequent staff change in the public sector,

e Models for forfeiting/security are missing,

e Treatment of changing operating variables,

e Insufficient data situation and know-how for baseline calculation,

e Standard Evaluation Forms (evaluation of the bids, the saving results),

¢ Availability of long-term weather/climate data.

There are programmes supporting ESCO market development such as the “100 buildings
programme” for pilot project development in the public sector, supported by German Federal
Bank KfW and the Indian government. First projects are still within a tendering phase, e.g. the
combination of EPC and ESC (including cooling) of a building complex in Delhi, owned by the
State government of Tamil Nadu.

4.6 Romania and Bulgaria

The ESCO markets in Romania and Bulgaria are still in their infancy. In Romania there exist
only 3-4 ESCOs, which are mostly active in ESC for commercial clients. The legal and
institutional framework must be adapted to promote the ESCO market; basis is the Energy
efficiency law from 2000 and the 1% national Action plan for Energy Efficiency 2007-2010. Main
task of this action plan titled “Promotion of the development of ESCOs” is the drawing up of
energy efficiency contracts (an adapted model contract was provided by BEA) and the
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development of a legislative framework for ESCOs in 2008-2010. An approval for the ESCO as
“independent power supplier” by the national regulatory agency ANRE is necessary in order to
be approved for ESC projects with include combined heat and power production. In the public
sector, several obstacles remain due to public budgetary legislation. Nonetheless, first pilot
projects in the hospital sector are under development - supported by BEA.

In Bulgaria about 5-6 ESCOs are active on the market. These companies are working primarily
in the public and some commercial sectors. The 1% EPC project in the public sector was started
by the ESCO KES (joint venture between RWE, Stadtwerke Leipzig, and city of Sofia) in 2002
with a large pool of about 310 public buildings. Because of unclear data situation (especially
unknown indoor temperature in the reference year, a lot of commercial units in the public
buildings without exact metered energy/water consumption etc.) the Saving Guarantee Contract
had to be adapted, detailed re-calculations of reference baseline were necessary.

Since 2006 the Bulgarian Energy Efficiency Fund (BEEF) is operational, EBRD and World Bank
are supporting the partial credit guarantees which were offered by BEEF. The Bulgarian
company Enemona is major shareholder of the Energy and Energy Saving Fund SPV, the prime
activity of the fund entails the securitisation of receivables, e.g. in the investment of financial
resources obtained by means of issuing of securities in receivables (priorities: projects in the
field of power engineering, energy efficiency). The company is one of the first and most
successful ESCOs in Bulgaria which provides and implements a comprehensive package of
energy efficiency measures in public and private buildings as well in industry.
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5 Developing new markets

5.1 General procedure

Figure 5: General EPC market development procedure
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As shown in the above graph, the introduction of EPC in new markets starts in Phase | with a
thorough analysis of the status quo and an identification of the potential target groups. Based on
this a strategy and action catalogue for the subsequent introduction phases can be developed.

This includes the following steps:

1) Identification and analysis of obstacles to EPC

) Identification and capacity estimation of the relevant target groups

3) Identification and analysis of the legal framework for EPC in the respective country
)

Suggestion regarding a strategy and action package for the introduction of EPC in the
respective country

The long term goal of Phase Il is to set up and developing a competence centre for TPF. This
often includes the adaptation of an EPC model to local (legal) conditions, the carrying out of
training and qualification programmes, the set-up of a project development standard, as well as
gathering and evaluating energy-related building data for concrete pilot projects. In addition to
the model contract, concrete project ideas should be assessed with regard to their short-term
feasibility and existing potentials.

At the same time, the preparation, dissemination and market penetration of EPC should be
supported by suitable methods. In interviews and informational meetings with decision-makers of
the public administrations and with the help of an appropriately designed brochure distributed to
the target groups, potential suppliers and users of TPF can be motivated and informed about the
basics, chances and opportunities of TPF projects. This should be supplemented by in-depth
seminars and workshops held with target group representatives. The goal is the support and
expedited realisation of concrete model projects.

5.2 The importance of standards and norms

As the EPC model is quite complex, it is crucial not to underestimate the project development
step. That’s also why many consultants, energy agencies, and other experts in the business of
project development have worked on the standardisation or standard project development of
EPC projects in Germany and on European level. The first guideline which was published in
Germany was the Hesse Guideline in 1998. The current version of this guideline was published
in 2003 [HMULYV, 2003] — simultaneously with another national guideline written by the German
Energy Agency for public buildings [dena, 2003]. The German Environment Agency published
two manuals so far: one for public buildings [UBA, 2000] and one specifically for municipal
sports centres [UBA, 2002]. Additional material has been published by the German contracting
associations [e.g. PECU, 2006].

In addition to these compendia, there are a growing number of norms or activities to provide
such on European level. The Hesse Guideline has served as a basis to create project
development standards in more than 18 European countries so far. In Slovenia e.g., a contract
model and project development standards were developed between 1999 and 2001. In 2001,
the first EPC contract was signed. Funded through the Intelligent Energy Europe Programme,
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the two projects ‘CLEARCONTRACT’ and ‘EUROCONTRACT’ have further contributed to the
expansion of project development standards in other countries of the EU.> With the help of these
standards, local pilot projects were initiated and helped strengthen the initial market phases in
the respective many countries.

% More information under www.clearcontract.net and www.eurocontract.net.
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6 Summary of potential challenges

Bottlenecks to a successful ESCO market development have different dimensions. While most
are country specific, there is a list of general ones which have been identified in past projects
undertaken by BEA and also other international research projects such as the Implementing
Agreement Task X on Demand-Side Management of the International Energy Agency and the
Joint Research Centre of the European Commission [WEEA, 1999; ECS, 2001; Ligot, 2001;
Bertoldi et al., 2003; Bertoldi & Rezessy, 2005; Dreessen, 2003 & 2004; Vine, 2003; Westling
2003a & 2003b].

6.1 Market barriers

Market barriers are those that are inherent to markets and hinder a further development (to an
optimum in an economic sense) i.e. prices, information level, transparency, perceptions, liquidity
/ access to capital, etc. They often include:

1) Lack of incentives due to low prices for energy: with energy remaining only a small
fraction in the total costs of a company / building / etc., the priority for EEM becomes
minor. Energy efficiency projects always compete with core business or other
investments which might show earlier results in cost cutting.

2) Low awareness, lack of information, and scepticism on the customer / demand
side:

No consciousness for energy savings in addition to a lack of information and
understanding of the opportunities that EEM can offer and specifically how EPC works;

high perceived technical risk combined with concerns over the safety and reliability of
equipment;

scepticism towards outsourcing / unwillingness to allow and involve outsiders in facility
operation due to fear of job losses;

limited understanding of energy use patterns and load profiles, and lack of unavailability
of such data;

limited project financing culture;

limited confidence in ESCOs due to short track record (early market) or poor
performance.

3) Limited understanding of energy efficiency opportunities, TPF and EPC by
financial institutions and lack of commercially viable and sustainable project financing
due to conservative lending practices and limited experience with energy efficiency
project financing — especially through ESCOs — within the banking sector. Because
energy efficiency projects and EPC are perceived to be more risky, interest rates are high
and debt terms are short. The real problem however is not the lack of funds, but rather
the “disconnection”, or gap, between established methods of traditional corporate ‘asset
based’ lending and the special financing intricacies of energy efficiency projects requiring
‘cash-flow based’ lending. The scarcity of project financing is also caused by the fact that
most facility owners, especially large energy-consuming industrial plants, are not
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4)

5)

6)

motivated or willing to use their own capital funds to pay for energy projects versus
capital improvements needed for their core business.

Small project sizes and high transaction costs which discourage investments via
ESCOs: many energy efficiency projects and ventures are too small to attract the
attention of large multilateral financial institutions. This creates a perceived small market
size by the banking industry and lack of interest on their part to invest the time and
resources to learn how to finance energy efficiency projects.

High perceived technical and business risk from both financial institutions and
consumers. End-use energy efficiency projects are often non-asset based and hence
collateral may be difficult to obtain. In addition consumers may be oriented towards short
paybacks.

Limited understanding of measurement and verification protocols for assuring
performance guarantees.

6.2 Framework barriers

The barriers described in this section are dealing with the framework setting i.e. the legal,
political, and institutional environment. According to the sources as stated above, they often
include:

1)

2)

3)

4)

5)

Incompatibility of the legal and regulatory framework investments into energy
efficiency, EPC in particular. This could include the existence of administrative hurdles
such as complicated procurement procedures, high transaction costs, and split incentives
(i.e. different responsibility for investment and operation). Another example: In some
countries, as in Latvia for instance, the national procurement law does not allow service
contracts’ duration of more than five years. Such a short period of time hinders the
implementation of energy service contracts which require higher investments and thus a
longer contract duration period to pay back.

Lack of designated (neutral) national institutions that monitor and check savings in
energy efficiency to safeguard a verified, secure, and transparent i.e. sustainable market
development.

Limited government support / lack of governmental policy and leadership on
energy efficiency and ESCO industry development. The state has a leadership role
and should actively engage in tapping energy efficiency potentials in its own buildings. It
should also help create a designated national authority as described above (point 2). A
lack of support gives a wrong signal to the market and could hamper the access to third
party finance as banks will in general be reluctant to invest into a volatile market.

Lack of a level playing field in legal terms for ESCOs and their customers. This
includes a lack of budgeting and standardised public procurement rules, contracts,
procedures and guidelines for ESCO services. The state should also design a legal
framework which protects the interests of EPC customers.

Special legal bottlenecks like conflicts with other government policies or unfavourable
tax
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7 Conclusions and recommendations

Despite a large potential for EEM and a development of ESCO services many markets are still
restrained by critical parameters. Main bottlenecks include:

¢ Information barriers
- Low awareness level particularly at decision making level
- Poor measurement and accounting system for energy consumption
e Implementation barriers
- Lack of transparent and neutral energy audits (or barriers for their implementation)
- Distorted energy tariffs
- Performance verification and sustainability of savings
e Financial barriers: lack of integrated perspective
- Creditworthiness of ESCOs
- Limited knowledge and experience of financing institutions regarding ESCO projects
- Performance risk and sustainability
e ESCO issues
- ESCOs have limited resources to fund project development and project equity needs

- High project development and transaction costs for bankable projects

A very important step, governments can take to promote the ESCO industry in their country, is to
facilitate the establishment of an ESCO association. More than a dozen national associations
exist worldwide. Most of them were established in the late 1990s. While they were often created
with only a few members initially, they grew significantly in size [Vine, 2003]. Main functions
ESCO associations can take to promote a market development include:

¢ Diffusion of and education about the ESCO industry

e Provision of information related to domestic and overseas ESCOs and exchange
between institutions related to ESCOs

e Support for research and development of energy efficient technologies related to ESCO
business

e Recommendation of superior ESCOs

¢ Implementation of mediation and amicable settlement of disputes related to ESCO
business

As the analysis of ESCO industries and international markets show, decision makers on political
level can embrace further measures to promote a market development — apart from supporting
the establishment of an ESCO association. Such measures include:

e Appropriate policy support that stimulate viable private sector ESCO industries that
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deliver significant economic and environmental benefits.

e Policy mechanisms need not be strictly financial. Enabling legislation, regulations, and
information/training can be just as effective as project subsidies. Financial support for an
“infant industry” and incentives to customers will most likely be necessary to jump-start an
ESCO industry. However, based on international experience, over time an increasing
share of projects can be developed by ESCOs without direct financial incentives. Thus,
there is the potential for a viable self-sustaining private sector energy efficiency industry
to develop that offers services to large customers.

e Government leadership in the form of policies that promote energy efficiency in federal,
state and local government buildings can be effective at promoting energy efficiency by
signalling that it is an important priority, while encouraging development of a private
sector energy efficiency services industry and investing in reduced energy costs for such
facilities.

e ESCOs and the performance contracting business model will not overcome barriers to
energy efficiency in all market segments. To achieve optimal levels of energy efficiency in
society as a whole, it is important to encourage investment in all sectors, some of which
may be best served by small, localized contractors, other types of service providers, or
other policy strategies such as building and appliance codes and efficiency standards.
Thus, there is still a strong argument for targeted policy support.

e |t should be recognized that some of the factors that have encouraged the German
ESCO industry may not be applicable to other countries. In countries currently
undergoing rapid infrastructure expansion, greater overall energy savings may be
possible from efficiency standards for new construction.

e There has been significant experimentation in Germany seeking to develop optimal
strategies to facilitate investments in energy efficiency in public and institutional sector
facilities. Compilation and analysis of ESCO projects, including the development of
standardized methods to report project characteristics, costs, and savings, can be an
important tool to enhance policymakers’ ability to understand private sector energy
efficiency services industry and market trends and to adopt appropriate policies.

¢ Finally, policymakers should expect significant change in the number and composition of
ESCOs, their business strategies, and mix of products and services.

EPC / Third party financing

Crucial factors for the introduction of TPF in the transformation states are not only know-how
transfer, analysis and model development, motivation and advice, but above all the preparation
and development of concrete pilot projects including the necessary agreements. An important
basis for this are standard contracting agreements adapted to prevailing conditions and
practicable preliminary financing possibilities for the energy saving measures to be implemented
by the private energy service companies. In addition to a fair allocation of the risks and chances
between the project partners, other preconditions to success are above all sufficient energy
saving potentials in the buildings in conjunction with energy price levels which are adequately
high to allow profitable projects and long-term constant ownership and utilisation conditions in
the buildings selected for concrete projects.
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Only the learning processes to be managed in the course of introducing TPF and preparing
concrete pilot projects will make it possible to develop functioning markets for TPF in the
respective countries and to make the relevant know-how available to the domestic players in the
sense of “helping people to help themselves*.
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Annex 1 Case studies

Case study 1: Bohumin, Czech Republic

Offering Energy Services in Czech Railways Depot of the Railroad
Trucks Ostrava, Operation Unit Bohumin

Czech Republic — Ostrava (North-East)

EPC

29

Administrative, Operation, Maintenance etc.

53 600 m?

Mainly central heating

1092 MWh

45683 Th. €

67,692 TJ

591.52 Th. €

Mr. Pavel Vavrla, CD, a.s., DKV Ostrava, Pfednadrazi 35, 702 00
Ostrava, Vavrla@dkv.ova.cd.cz

Owner — Investor

Czech Railways represented by Depot of the Railroad Trucks Ostrava decided (on the
experience with the project realised before on the Main Station Ostrava) to start with the
judgement of the energy system based on working out energy audit.

The results

6 companies have bought the tender documentation. 4 of them expressed real interest by
presentation during the site visit and information meeting. However, after realising that the focus
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of the contract will be to deliver energy savings and not just mere energy delivery services, two
of them decided not to put bids.

The best competitor offers 257 th. € savings yearly (43%) by the investment 597 th. €. The
measures contain disconnection from the steam pipe (steam delivery), installation several gas-
boilers (boiler rooms), automatic regulation, local heaters (“black” radiators, etc.) and obligatory
measures — 16 new gates to maintenance buildings. The model contract has been used with

some changes and arrangements to the specific conditions.

Case study 2: Ostrava, Czech Republic

Name of pilot project

Offering Energy Services in Czech Railways Ostrava Main Station

Location of pilot project

Czech Republic - Ostrava

Type of Project (EPC or
CHP/DC)

EPC

Number of Buildings

24

Type of buildings (School,
hospital administrative,
apartment, etc.)

Administrative, Operation, Maintenance etc.

Total floor area

51 500 m?

Energy /Fuel Source used
(Gas, oil, etc.)

Mainly central heating

Energy consumption per year = 940,06 MWh
— electricity
Energy costs per year — 265,2 Th. €
electricity
Energy Consumption per year /2259 TJ
— heat
673.77 Th. €

Energy Costs per year — heat

Contact Person and contact
details (Name, Address, Phone
and eMail)

Mr. Eduard Smolon, OP R Ostrava, Obchodné provozni feditelstvi
Ostrava, 30.dubna 9, Ostrava 1, tel. 596185108,
smolon@opr.ova.cdrail.cz

Tender procedure

1st stage

SEVEn as a mediator and advisor in co-operation with the investor prepared the tender
documentation for the 1st stage. Open public tender were announced as it has been requested
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by law, 4 companies have offered the bid. There was no limit in technical design, but the bidders
had to have in mind the request not to overcome current energy costs.

During this stage several meetings were arranged. The questions of the tenderers were currently
answered. At the end of this stage companies have submitted their bids containing technical
design of the re-making of the system.

The evaluation of the bids was done by the evaluate commission. The result of two commission
meetings has contained the combination of two the best bids and was formulated as second
stage tender documentation. As the bids show, the existing conditions of the heating system
have offered high savings i.e. high investment.

Main difference between the bids was in conservative access (reparation of the insulation,
pipelines by keeping the steam skeleton) on the one hand and progressive one on the other
hand (totally innovation of the system — transfer to the hot-water distribution net). SEVEn’s role
was in explanation of the advantages and disadvantages of the bids.

Final version of investor requests was deeply discussed by a larger auditorium of interested

persons. The strengths and weaknesses of the solutions were balanced and based on the
discussions definitive version of the 2nd stage tender documentation was prepared.

2nd stage

In the co-operation with investor the evaluation criteria were established:

1) Level of the guaranteed savings of energy costs - weight 40%

2) Level of the bid price (all payments during the contracting period going to the contractor)
—35%

3) Duration of the guarantee for full functionality of delivered components after expiration of
the contract — 25%

Companies were invited to submit the tenders, 3 of them sent the bids. 2nd stage tender
documentation contained the technical requests of investor, principals of contract, the standard
tables with a base level of the energy consumption and columns for detailed description of
payments for services and investment and for expression of the guaranteed future energy costs.

Requested technical solution should offer?:

e Transition from steam to the hot water (115°/65°C), i.e. central exchange station
steam/hot water, transfer stations in buildings.

e Re-construction of distribution net

¢ Some buildings with low and non-regular heat consumption will be heated from the local
gas boilers

* The real requested conditions were more wide, detail and deep
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¢ Individual Room Control is requested to install in one object

¢ In all administrative building the thermostatic valves will be installed

¢ Central Dispatching System will be connected with the dispatching of the Contractor

¢ Contractor will serve as a operator of the heating system but not as a supplier of energy

e New measurement will be introduced

Side effect of the discussion:

A discussion with responsible staff of Czech Railways showed the using of some small buildings
is non economic. At the end the managers have accepted the decision to disconnect and sell or
long-term lease some buildings. The heating would be a subject of future owner or tenant.

Results of the contest:

Tendering companies subscribed the bids corresponding with requests. The wording of the
contracts as well as technical design were very near each other. Evaluation committee after
comparison of the bids announced the winner introduced in his bid the best offer in all criteria.

Annual savings 18.9 TJ, i.e. 5,964.10 Th. CZK ~ 189.34 Th. €

Investment costs 38 Mio CZK, 1.2 Mio € (incl. interest for 10 years)

Services + guarantees (10 7.2 Mio CZK ~ 0.23 Mio €
years)

Duration of the contract 10 years

Remarks

e The whole process from the early begin — energy check, through preparation of the
tender procedure, two stage, evaluation etc. — took almost 8 month. For some people of
the customer managers it seemed to be very long. But — compare with standard tenders
— it was not so long, especially when it was realised that the using method was not fully
understandable. The negotiations with customer representatives were necessary to
explain the principles as well as support during the whole time. Some complications were
brought by the transition of the Czech Railways from state enterprise to share-holder
incorporation.

e There is necessary to prepare more opportunities for discussions and negotiations with
bidders in connection with investor (customer) when the contract is complicated and
large.

e Companies should work out their own design; the exact definition in 2nd stage
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documentation could be considered as a loss of know-how.

o There is possibility to arrange tender more flexible — to divide it into two tenders. The first
could be a tender for design and services incl. operation of the system, the second for
delivery of the technical components.

Case study 3: Most, Czech Republic

Offering Energy Services in 17 objects in Most

Czech Republic — town Most

EPC

17 building complexes, 50 buildings

Schools, office building, pensions for retired citizens, town theatre

73874 m?

All objects are connected to the Central Distribution of Heat

1848 MWh

191,1Th. €

64,2 TJ

704 Th. €

Mrs. Irena Vomakova, Radnini 1 478/1, 464 69 Most tel.
476448402, irena.vomackova@mumost.cz

Owner — Investor

Most as a self-government public corporation is responsible for operation costs in the public
buildings on its territory. Based on energy audits of the energy systems provided by 3 different
auditors the representatives of the town have asked the national energy agency SEVEn for
advice in the preparation of the tender for EPC services.
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Description of the subject of EPC

The buildings are 5 to 50 years old. The heating systems are in different conditions, mainly
without good regulation. The constructions are made from concrete panels with the higher
thermal conductibility; heating systems are based on equithermal regulation. The buildings serve
for almost 7,000 citizens.

Negotiation

Two reasons have led the representatives of Most to find a partner to improve the energetic
system. First, under the Czech law no. 406/2000 Coll., economy of energy, it is obligatory for
public buildings with the year consumption greater than 1500 GJ to work out an Energy audit.
Second, the energy bill is too high and it has been necessary to lower it.

SEVEnN offered to assist in both tasks with some additions consisted in better knowledge of the
principals of energy performance contracting. Based on former experience with SEVEn services,
the negotiation about the tender took approximately 1 month including the final signing of the
contract.

Public tender procedure

Necessity of a public tendering:

According to Public Procurement Act No 199/1994 Coll., any service aimed to be delivered to a
public entity is subject to a public tendering procedure.

Goal of the tender:

The wording of the tender showing the contest is oriented on certain level of services by the
lower costs (payments for energy and services including design and technical improvements of
the energy systems).

Manner of the tender:

The manner of the tender depends on the size of the future commitment for the same contractor.
All objects were divided into two parts and two calls for 5 bids have been used.

Description of the energetic systems:

A description of the system including formulation of the base-line has been provided by SEVEn
based on energy audits. Information has created a part of tender documentation.
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Tender procedure

Tender documentation:

SEVEN as a mediator and advisor in co-operation with the investor have prepared the tender
documentation. It has contained a description of energy system of each school with the forming
of the base line.

The very important part of the tender documentation is the wording of the contract. The concept
applied was to adapt an EPC contract offered by BEA in the frame of the Clearcontract project.

Results of the contest:

Duration of the contract has been fixed for 8 years, the bidders have guaranteed 59 th €/yr.
energy (heat) savings with costs of measures 80% of savings.

Remarks

e The whole process from the early beginning till the call for bids (preparation of the tender
procedure, evaluation etc. based on energy audits) took only 2 month.

e For convincing the decision makers from all levels it is necessary to show positive
example of ability and possibility to use a method.

e The decision to implement EPC with long-term guarantee for operation of objects can be
interpreted as a decision about the object’s future existence with the positive influence on
the motivation of directors of the organisations.

Case study 4: Prague, Czech Republic

Name of pilot project Offering Energy Services in 6 schools of town-district Prague 15
Location of pilot project Czech Republic — town district Prague 15
Type of Project (EPC or EPC
CHP/DC)
Number of Buildings 6 building complexes, 21 buildings
Type of buildings (School, Schools.

hospital administrative,
apartment, etc.)

2
Total floor area (m2) 48282 m

Energy /Fuel Source used 5 schools connected to central heating, 1 gas boiler room
(Gas, oil, etc.)
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Energy consumption per year 428,2 MWh
— electricity

Energy costs per year — 42,84 Th. €
electricity

Energy Consumption per year 2922 TJ
— heat

Energy Costs per year — heat 236,57 Th. €

Contact Person and contact | Mr. Vilem Moravec, Bolonska 478/1, 109 00 Praha 10, tel. 281
details (Name, Address, Phone 003 111, moravecv@p15.mepnet.cz(]
and eMail)

Owner — Investor

District Prague 15 as a self-government public corporation is responsible for operation costs in
the public buildings on its territory, which includes also elementary schools and for
kindergartens. Based on rough checks of the energy systems provided by Landis&Staefa ESCO
(C2), Ltd., the representatives of the district asked SEVEN for advice in the field of improving
energy efficiency in 6 schools (4 elementary and 2 kindergartens).

Description of the subject of EPC

The schools have been built ca 20 years ago. The buildings and the heating systems correspond
to the year of construction. The constructions are made from concrete panels with the higher
thermal conductibility; heating systems are based on equithermal regulation. The schools are
visited by 2,200 pupils and 220 employees (teachers, service personnel).

Negotiation

Two reasons led the representatives of the Prague 15 to find a partner for improving the
energetic system. First, under the Czech law no. 406/2000 Coll., Economy of energy, it is
obligatory for public buildings with an annual energy consumption that exceeds 1,500 GJ to
issue an energy audit. Second, the energy bill is too high and it has been necessary to lower it.

SEVEnN offered to assist in the both tasks with some additions consisted in better knowledge of
the principals of energy performance contracting. Nevertheless the negotiation about the
process took almost 3 month including the Prague delegation’s visit (officials and councilmen) of
Vienna to see the EPC project in Vienna schools managed by E.V.A.

After several meetings and site visits the pilot project could start.

Tender Preparation and Procedure

Necessity of a public tendering:

According to Public Procurement Act No 199/1994 Coll., any service aimed to be delivered to a
public entity is subject to a public tendering procedure.
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Goal of the tender:

The wording of the tender showing the contest has been oriented on certain level of services by
the lower costs (payments for energy and services including design and technical improvements
of the energy systems).

Manner of the tender:

The manner of the tender depends on the size of the future commitment for the same contractor.
Because of the estimated project size the future commitment would be less than 7.5 Mio. CZK
for the period of the contract® (approx. 0.24 Mio. €), the call for 5 bids was used.

Description of the energetic systems:

A description of the system including formulation of the base-line has been provided by SEVEnN.
Information has created a part of the tender documentation; it will be used to complete the
Energy audits.

Distribution of heat:

In one of the schools there is a natural gas boiler room with 3 boilers (2 x1150 kW and 1 x 530
kW), others are connected to the central heating system (hot water 92,5° / 67,5°C).
Consumption of SHW and heat in SHW are not exactly measured, they are calculated by the
heating area. The radiators are without thermostatic valves, the regulation of the heating
branches is equithermal depending on outside temperature with the thermo-regulation by the
sensor in a reference room.

Tender documentation:

SEVEn as a mediator and advisor in co-operation with the investor prepared the tender
documentation. It has contained a description of each school’s energy system with the forming
of the base line. 5 companies were called for bids, 4 of them accept it. There was no limit in
technical design, but the bidders had to have in mind the request not to overcome current
energy costs. An open meeting was arranged, where the questions of the tenderers were
currently answered. At the end of this stage companies have submitted their bids containing
technical design of the re-making of the systems. The evaluation of the bids was done by the
evaluate commission. SEVEnN prepared some important points of the bids relating to the tender
criteria, which were:

o the bid price,

® The wording in the text is not fully complete.
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¢ the level of savings,

¢ the investor’s share of the saving greater than the guaranteed one.

Results of the contest:

Tendering companies subscribed the bids corresponding with requests. The wording of the
contracts as well as technical design were very near each other. After the comparison of the bids
the evaluation committee announced the winner according to the best offer in all criteria.

Annual Savings 2.7TJi.e. 850 Th.CZK~27.0 Th. €

Investment costs 1,73547 Th CZK ~ 55 Th € (incl. intereStS)

Services + guarantees (6 286.47 Th. CZK ~ 9.09 Th. €
years)

Contract Duration 6 years

Remarks

e The whole process from the early begin — energy check, through preparation of the
tender procedure, evaluation etc. — took almost 7 months. Main part of it was spent on
explanations of the method to and negotiations with customer representatives.

¢ Even if the guarantees for savings from the bidders are included in the agreement as a
part of the bid, the real guaranteed savings can be more or less differ, depending on the
quality of the pre-tender check and on the contractor knowledge. The difference could be
caused by an ineffective method or contractor and might lead to cancelling the tender.

e For convincing of the decision makers from all levels there is necessary to show positive
example of ability and possibility to use a method.

e The decision to implement of EPC with long-term guarantee for operation of schools can
be interpreted as a decision about the school’s future existence with a positive influence
on the motivation of directors of the schools.
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Annex 2 Market overview

Market volume

US$ 945 (~ Million € 750)

Germany Austria Chile
GDP p.c. [World US$ 33,154 US$ 38,145 US$ 13,885
Bank, 2008]
State of ESCO Developed: most advanced market in Developed In transition, but still in its infancy
market Europe
# ESCOs Approx. 500 Approx. 30 Approx. 2
ESCO Associations ESCO-Forum (former Pecu + Contracting- | none none
Forum ZVEI)

Verband fur Warmelieferung (VW)
Past investments into EPC (total): Million n/a n/a

Market potential for
annual energy

efficiency measures®

Potential for annual energy efficiency
measures: Million US$ 1,058.4 (~ Million €
840)

Investment opportunity into economically
viable projects: Million US$ 630 [~ Million €
500)

Potential for annual energy efficiency
measures: Million US$ 187.9

Players (ESCOs,
market facilitators,
ministries, etc.)

ESCOs: ABB, Avacon, Axima, Dalkia
Energie Service, EnBW Energy Solutions,
Evonik, Getec, Harpen Energie
Contracting, Hochtief Facility Management
Energy, Imtech Deutschland, Johnson
Controls, MVV Energie, OVE Energie,
Siemens Building Technologies, Steag
Energie-Contracting.

ESCOs: Dalkia Energie Service, Johnson
Controls, Siemens Building Technologies,
TBE Energiemanagement Austria GmbH,
Energiecomfort Energie und
Gebaudemanagement GmbH, Steirische
Gas Warme GmbH.

ESCOs: Dalkia Energie Service (CONADE
& ESENER S.A.), TBE Chile.

Federal Institutions: Ministry of the
Economy Chile.

Other: GTZ, BEA.

® There is no consistent data available (see Austria). Furthermore, the market potential for energy efficiency services is always linked to the local prices for energy
carriers and is therefore subject to change. The numbers stated are estimations and should not be used for comparative analysis between the countries listed.
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Germany

Austria

Chile

Players (ESCOs,
market facilitators,
ministries, etc.)

Federal Institutions: Federal Environment
Agency; Ministry for the Environment,
Nature Protection, and Nuclear Safety,
German Energy Agency

Local energy agencies: BEA; Klimaschutz
& Energieagentur KEA (BW), SAENA, EA
NRW, Bremer Energiekonsens

Regional state level: Construction Ministry
Hesse, Ministry for the Interior Bavaria
(construction, urban planning)

Federal Institutions: Austrian Energy
Agency

Local energy agencies & other
multiplicators: Grazer Energieagentur,
Osterreichische Gesellschaft fiir Umwelt
und Technik

Target sectors for EE
/ EPC measures

Institutional and public buildings, hospitals,
retail and commercial buildings

Institutional and public buildings, hospitals,
retail and commercial buildings

Hospitals, universities, retail and
commercial buildings (e.g. large shopping
malls)

List of potential
barriers

Resistance / hesitation by potential
customers (disbelief in win-win-situation)

Remaining administrative and legislative
(public budgetary rules)

Lack of additional funding for
comprehensive refurbishment measures
(inclusion of the building shell) in public
sector

Administrative (smaller municipalities)
Lack of qualified consultants

Hesitation / resistance towards long term
contracts

Lack of information and qualified
consultants

Underdeveloped market of suppliers for
energy services

Limited access to credits for efficiency
projects

Lack of legislation (legal frame and special
laws) respectively not adequately adopted
EPC to existing legislation (e.g. budgetary
law)

Lack of EPC accompanying standard
documents

Type of promotion
mechanism

Target areas were identified in the frame of
the German energy efficiency action plan.
Public support for market stimulation is
mainly directed to information
dissemination through e.g. technical
competitions (e.g. street lighting) and
guidelines. In addition there are indirect
incentives such as public guarantees.

Portfolio of incentives including tax credits,
subsidies, soft loans

Information dissemination (guidelines,
standards, energy agency support)

Financial incentives through public co-
financing i.e. subsidies for pre-investment
energy efficiency studies within the frame
of the National Programme for Energy
Efficiency (Programa Pais de Eficiencia
Energética - PPEE)
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Germany

Austria

Chile

Name of Support
Programme

Several guidelines by the Federal
Environment Agency (UBA).

Public guarantees and funds (KfW) for
energetic building refurbishment.

Specific support programs for contracting
only in Lower Austria

Federal contracting initiative for public
buildings: among others, the initiative aims
at extending the contract period from an
average of 10 to 15 years (incentives for
building owners).

Pre-investment consulting through
~Klimaaktiv“ and ,EcoFacility”

Training activities for future ESCOs -
conducted within the framework of a
technical assistance project of the
InterAmerican Development Bank BID-
Fomin with Fundacién Chile

Programme to promote market
opportunities for investments in “clean
energy” (Programa de Promocion de
Actividades de Mercado para Energias
Limpias), including training courses
delivered in 2007

Volume of support | KfW fund & guarantees: Federal Bank Kommunalkredit gives low n/a
- interest credit, no direct incentives /
2008: up to 600 Million € support
2009: up to 900 Million €
Up to 20 years (duration of loan) Individual n/a

Duration of support

Reference projects /
pilot cases

ESP Berlin (22 building pools)

Hospitals “Hubertus”, “Waldfriede” Berlin,
other hospitals in Bavaria, Hamburg, Lower
Saxonia, Buiding pools/Federal owned
sites in several German regions

EPC in several municipal buildings, street
lighting systems (e.g. municipalities of
Mechernich, Kempten)

Johanneum Research Vienna (EPC with
comprehensive refurbishment measures)

BUWOG and GGW-refurbishment of multi-
storey residential buildings Vienna, Graz
(Guarantee-models)

EPC in a school pool (Vienna)

Currently under contract negotiation:
Hospital Padre Hurtado, Santiago de Chile
Hospital de Ninos, Santiago de Chile

Standard documents

Several guidelines, Energy Saving
Guarantee Contract (Hesse model, single-
step-procedure)

Energy Saving Guarantee Contract (dena
model, two-step-procedure)

Several guidelines, Energy Saving
Guarantee Contract (basis: Hesse model,
single-step-procedure)

Thermoprofit-Standard

Within the cooperation between GTZ Chile
and BEA, standard documents were
translated and proposed performance
contracting contracts of local ESCO were
evaluated by BEA.

Label

ESP Berlin (23 large building pools)

Thermoprofit

ESP Berlin (23 large building pools)
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Germany

Austria

Chile

Success factors

Suitable / supportive legal framework

Large (public) building stock with the
necessity to renovate

Lack of capital for energy refurbishments in
the public sector

Successful pilot projects
Quality labels for ESCO and their services

Local support through energy agencies

Governmental will and support

Large building stock with the necessity to
renovate

Successful pilot projects with external
guidance (similar like ESP-model)

Quality labels for ESCO and their services
(Thermoprofit)

Local support through energy agencies

Too early to say

Web links

Energy Efficiency Action Plan of Germany
(Federal Ministry of Economics and
Technology):

http://www.bmwi.de/BMWi/Redaktion/PDF/
E/

nationaler-energieeffizienz-aktionsplan

For standard documents based on Hesse
guideline and ESP documents (see
German section).

Energy Efficiency Action Plan Austria:

http://www.bmwa.gv.at/NR/rdonlyres/CEF2
0688-BE63-4CF7-8464-

Energy Efficiency Information from the
Federal Ministry for the Environment,
Nature Protection, and Nuclear Safety:

http://www.bmu.de/energieeffizienz

Energy Efficiency Information from the
Federal Ministry of Economics and
Technology:

http://www.bmwi.de/BMWi/Navigation/Ener
gie/energieeinsparung.html

CA1A5A8FCB6D/0/Energieeffizienzaktions

plan.pdf
Federal Contracting Initiative:

http://www.bundescontracting.at/

Federal Ministry for Economy and
Employment:

http://www.bmwa.gv.at/

Austrian Energy Agency:

http://www.energyagency.at/

Kommunalkredit Austria:

www.kommunalkredit.at

Thermoprofit Label:

http://www.grazer-ea.at/cms/contracting---
thermoprofit/thermoprofit/content.html

Chilean National Energy Efficiency
Programme:

