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1 Summary
This report illustrates the financing models for the deep energy retrofit of existing buildings.
The refurbishment and the energy retrofitting of these buildings typically involves active and
passive measures for reducing energy consumption and increase costs savings. However, an
innovative deep retrofit like one in the BuildHeat project corresponds often to high investment
costs which need to be financed exploiting many different options. For this reason, the
document initially describes the financing models presently available starting from direct
investment by the building's owner and after considering more complex forms like Loans,
Leasing, Energy Performance Contract (EPC) and finally illustrating also secondary financing
options like Bonds or Yeldco.
The financing models are also usually combined to possible incentive schemes to contribute
at reducing high pay-back period occurring in case of innovative deep retrofit measures.
Generally speaking, the incentive can have a significant impact on the financing model since
it is provided in forms of yearly grant which depend on the energy produced by the sources,
the obtained energy saving or the investment costs. Thus, an overview of the incentive
schemes currently available in the countries hosting the four BuildHeat demo cases (Italy, UK
and Spain) are also briefly described.
Considering the combination of financing options and incentive schemes, the document
presents a preliminary analysis of the innovative financing schemes with a focus on the Rome
and Pinerolo demo cases since they represent the most challenging among the four cases.
In Zaragoza and in Salford the buildings are owned by a single subject making the decision
process easier. In Rome there are 80 private owners who must be clustered and managed. In
Pinerolo a construction company (in partnership with an ESCO) bought the building, while
maintaining the rent contracts with people who were living in the flats. Pinerolo is a significant
case, also since it represents a business-oriented approach capable of systemic replication.
In Rome and Pinerolo, the financing schemes are based on the combination of direct owner's
investment, loan and incentives considering two main criteria: the yearly savings plus the
yearly incentive should be greater than the yearly instalment; the increase of the asset value
(due to the retrofitting) should be greater than the owner's investment. As a result, the
contribution of the Italian incective schemes in the form of tax deduction and the EU
contribution in the BuildHeat project can lead to a reduction of the pay-back period making the
energy retrofitting of existing buildings attractive.
In the Rome demo case, the perspective creation of a District Energy Governance (DEGOV)
entity by involving different subjects is also preliminary analysed to manage the possible
extension of the energy retrofitting to a wider area not limited to the single demo cases. In fact,
the aggregation of the demand for energy retrofitting of existing building represents a key point
for enabling financing resources from institutions which require high investment volumes.
Montecarlo simulations are thus included in the document to highlight the potential economic
results of the DEGOV actions considering scenarios where different levels of deep retrofitting
measures can be involved.
In the Pinerolo demo case study the model is oriented to making the building efficient while
also exploiting the Italian fiscal regulation that allows the final users to swap the tax credit
coming from the incentives on retrofit actions with the private companiy which make the
interventions, thus enabling a potential systemic replication possible at the level of buildings
where the flats are owned by private individuals.
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2 Introduction
In BuildHeat, each prosumer is equipped with a combination of active and passive
technologies, orienting it to energy efficiency and self-consumption, thus enabling significant
savings in energy use and leading to an increase of asset value. Nevertheless, as discussed
in the construction market analysis in D6.1, one of the main limits to the diffusion of the
identified solutions is the attitude of building and dwelling owners to invest in energy efficiency
actions.
A deep retrofit requires an investment of at least 20-25 k€ per dwelling (with an average surface
of about 100 m2) for a basic retrofit including windows replacement and limited amount of new
insulation. The cost can raise up to 40-45 k€ if an overall retrofit is accounted for, including
HVAC solutions set up. On the one hand, due to the recent global economic crisis and its longterm consequences, people have a low inclination in sustaining these investments, preferring
to adopt single measures (e.g. typically active measures with lower costs and pay-back period)
and to save money due to the fear of another crisis, especially in the areas where there is a
diffuse property.
On the other hand, financial institutions and private funds have developed specific instruments
to provide the required financial resources. However, the cost of investment for a single
dwelling is too low in order to apply for such financial instruments, even if the retrofit of a whole
apartment block is considered and not the single dwelling only. For example, the SUSI
(www.susi-partners.ch) fund targets investment between 3 M€ and 30 M€. In the public sector,
the European Energy Efficiency Fund (EEEF – www.eeef.lu) supports energy efficiency
projects for buildings owned by public bodies or dedicated to public services. However, EEEF
requires a minimum size of investment of 7 M€, typically too high for a single residential
building.
For these reasons, innovative financing models based on the systematic clustering of
hundreds of prosumers (flats within building blocks) have to be defined, aiming at generating
economies of scale and a financial size that is attractive and capable to mobilize large capital
ventures.
These models are based on a combination of public and private funds, evaluating the existing
funding opportunities by the EU and international institutional, public and private investors (EIB
– European Investment Bank, KfW – Kreditanstalt fur Wiederaufbau, pension funds, funds
such as EEEF, etc.). Furthermore, public incentives schemes for energy efficiency (e.g. tax
credit and white certificates) are included in the model if available, since these can influence
the cash-flow and the financial leverage and consequently the investment risk.
With reference to the Buildheat Project, it is important to guarantee the governance of the
approach in order to be sure that the available funds are used for energy efficiency purposes
and to monitor and verify the benefits coming from the adoption of the technological solutions
identified. At the same time, a procedure for assessing the capability to generate value of the
proposed actions is required, helping to attract investors and to pave the way to the extension
of the approach beyond the three demo cases of BuildHeat at quarter or district level.
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3 Financing Energy Efficiency
3.1 Actors Involved
Several actors can be involved when dealing with a deep retrofit of a residential building,
aiming at reducing energy consumption while maintaining or improving the well-being of
people.
The main actors involved are:
•

Owner. The owner can be a public or private entity or a physical person who legally owns
the building/dwelling. Typically, the owner is interested in the adoption of energy efficient
solutions in his/her building/dwelling, as she/he will see savings in the energy bill. The
owner is also the actor who invests and pays for the installation of the solutions adopted.
In many cases, the owner rents the dwelling to tenants, who will benefit from the reduction
of energy bill as well as the improved comfort. However, depending on the lending
contract, these benefits can be shared between owner and tenants. For the purpose of
this document, the term owner represents either the owner who lives in the retrofitted
building/dwelling or the set owner-tenants that shares costs and benefits of the retrofit
process. The details of agreements between owners and tenants are not considered, as
they don’t affect the definition of the financing model significantly.

•

Contractor. The contractor (often a building company in combination with an ESCO) is the
professional who designs, implements and maintains the energy efficiency solutions
adopted for the residential building/dwelling. This is also the entity that will be paid at the
end of the work. For the sake of simplicity, in this document, the contractor is indicated as
a single actor, even if in many cases there are many different professionals and companies
involved in the design and implementation process.

Other relevant actors that can be involved in the process are:
•

Financial Institutions. A financial institution can be, for example, a bank, a fund, a public
or a private entity, and it provides the necessary financial resources to the owner to pay
the contractor for the retrofit of the property. How the financial institution interacts with the
owner and the contractor and pays back its investment depends on the specific financial
model adopted.

•

Building Manager. it might happen that there each dwelling in a residential building is
owned by a different owner. In these cases, the owners appoint a building manager to
ensure a proper management of the whole building, including an energy efficient retrofit
process. Moreover, contractors and financial institutions require to interact with a single
referent when dealing with a residential building. The building manager assumes a key
role in this sense.

•

Insurance Company. Insurance companies can have a twofold role in the financial model.
On the one hand, they can guarantee the repayment of the debt toward the financial
institutions, mitigating their risk. On the other hand, they can support the contractor in
completing the installation of the energy efficiency solutions and guarantee the
performances, mitigating another risk category.

•

National and Local Public Authorities. National and Local bodies can play a relevant role
in the entire process. Public Authorities are responsible for issuing incentives to promote
the adoption of energy efficiency measures in the residential sector. Incentives can reduce
the initial investment by the owners,or increase the yearly cash flow through a direct yearly
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payment or through tax deductions. In any case, public incentives can reduce the payback period of an energy efficiency investment. Public bodies can also have other positive
impacts on financing energy efficiency by:

•

o

Guaranteeing continuity and stability in the regulations to support medium to
long term investments

o

Supporting the definition of mortgages or loans with local banks, acting as a
guarantor or covering part of interests

o

Being an example for private through the direct investment in public buildings

Energy Service Company (ESCO). An energy service company is a company that
provides energy solutions to customers, from energy auditing to design, implementation,
operation and maintenance of the solutions identified and energy delivery. ESCOs have
also the required financial resources to cover the costs of an energy efficiency project, but
they can also have the capability to involve third party financing.

3.2 Current Financial Models
The financing of energy efficiency can be achieved in several forms, which choice should be
dependent on the type and size of investment, the risk preferences of lenders/investors, and
market acceptability.
According to the work carried out by the Energy Efficiency Financial Institutions Group, the
possible types of energy efficiency financing can be grouped as follows:
•

Direct equity from the owner;

•

Involvement of banks and financial institutions to issue loans/mortgages, specifically for
energy efficiency upgrades in residential buildings, including the leasing for energy
efficiency products

•

Financing of specialised energy service contracts such as, for example:

•

o

Energy Performance Contracts

o

Efficiency Services Agreements

o

Chauffage contracts

o

Managed Energy Service Agreements

Secondary financing:
o

Forfaiting funds purchasing receivables from energy services contracts

o

Bonds

o

Yieldcos

3.2.1 Direct equity from the owner
The simplest method to finance energy efficiency projects is the direct investment by the owner
with his own financial resources. The owner willing to perform a retrofit in his building/dwelling
directly pays the contractor. The return of investment is given by the savings in the energy bill
and by the increase of the property value. If public incentives are available, the owner will get
them through the rules defined by the authority that issued the incentives.
The cash flow, represented in Figure 1, can be summarized in the following three steps:
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1. Owner pays the contractor to implement energy efficiency measures;
2. Owner pays a reduced energy bill;
3. Owner gets the incentives from the local and national authorities, if any.
With this approach, the owner has a higher investment at the beginning of the project, but
he/she also has higher monetary benefits as soon as the retrofit process is completed.

Figure 1: Direct equity from owner

3.2.2 Involvement of banks and other financial institutions
Loan/mortgages from financial institutions
In many cases, owners don’t have the immediate availability of the required financial resources
for a retrofit or an energy efficiency project. The support of financial institutions is required to
lend the necessary money, through a loan1 or a mortgage2. Before issuing a loan/mortgage,
banks and financial institutions perform a due diligence process to evaluate the capability of
the borrower to return the money (including an interest rate).
In the residential sector, usually the loan or the mortgage is issued for “home improvement”,
without knowing whether energy efficiency is the main purpose or it is embedded into a larger
project. A retrofit process in a residential building achieves higher levels of energy efficiency
than before due to the adoption of improved technologies and the compliance with tighter
regulations and codes of practice. However, the maximum level of efficiency is hardly
achieved, due to many factors, like time constraints putting pressure on designers, lack of
knowledge of available technologies by designers, and treating regulations as a target that
have to be achieved rather than a minimum level of performance. Furthermore, a performance
gap can be due to a lack of communication between final users and designers, leading to
wrong behaviours, like excessive windows opening, air ducts closing, etc. An accurate design
is needed to identify the best solution allowing increased savings with reduced investment.
This limits deep retrofit actions in all those cases where marginal increase of energy and costs
savings are expected, if compared to conventional solutions.
Banks and financial institutions can play an active role in ensuring financed projects achieve
optimum levels of efficiency by better identifying loans with elements of energy efficiency and
defining metrics to support risk analysis and analysis of environmental performances. Energy

1

A loan is the lending of money by an entity or individual to another entity or individual. The money will be
repaid, paying a determined interest rate.
2
A mortgage is a specific type of loan with a higher amount of money and a lower interest rate. However, the
amount of money is secured by putting a lien on a property of the borrower.
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savings clearly improve cash flow, allowing financial institutions to consider the increased cash
flow as a positive element when performing the due diligence process. However, lenders must
be aware that they are implicitly taking some performance risk, as the savings must be lower
than anticipated, with a reduced improvement of the cash flow.
The basic steps of the approach are similar to the approach of a direct investment from the
owner. There are two preliminary steps represented by the due diligence process and the
issuing of the loan/mortgage, and a final step, with the return of the money to the lender.
1. Bank/Financial institution performs a due diligence on the energy efficiency project;
2. Bank/Financial institution issues a loan/mortgage to the owner;
3. Owner pays the contractor to implement energy efficiency measures;
4. Owner pays a reduced energy bill;
5. Owner gets incentives from the local and national authorities, if any;
6. Owner returns the loan/mortgage to the bank/financial institution through periodic
installments.
Figure 2 shows the relationships between the different elements when adopting this approach.

Figure 2: Relation with a financial institution with a simple loan/mortgage

With this approach, the owner has a lower direct investment at the beginning of the project,
but the cash flow will include the periodic instalments to the bank and the maximum benefits
will be experienced only when the loan/mortgage is fully returned.
Most loans and mortgages are recovered from the borrower in the normal way, through
periodic instalments. However, there are innovative approaches in terms of means of loan
recovery that are being tested on the global energy efficiency market, especially in the United
States, like On-Bill Recovery or Property Assessed Clean Energy.
On-Bill Recovery (OBR) is a method of financing energy efficiency improvements that uses the
utility bill as the repayment vehicle. Customers will apply for a loan for an energy efficiency
project, that must meet the requirements set by the financing institution that issued the OBR
method. Repayments are then added to the customer’s energy bill. A similar approach is at
the bases of the Property Assessed Clean Energy (PACE). Under PACE, the loan is repaid as
an additional payment on a property’s regular local property taxes, thus requiring that PACE is
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enabled by local legislation at national and municipal levels. There is an interest in adopting
these two methods also in Europe, even if their adoption in still at discussion stage.
Green mortgages
When a mortgage is specifically issued for an energy efficiency project is also called “Green
mortgage”. These mortgages are used to finance purchase of an energy efficient building or
refurbish a building to a higher standard of efficiency. Lower energy bills resulting from high
levels of energy efficiency improve the building owner’s cash flow and improve the building’s
value and therefore should reduce risk of default and potentially allow lenders to offer higher
levels of borrowing and/or lower interest rates.
Green mortgages have been available in USA since the 1990s through a programme
supported by the Federal Housing Administration, which provides mortgage insurance for
qualifying loans. Before obtaining the funding, a home energy assessment has to be performed
to assess cost-effectiveness of financed measures. If minimum energy efficiency standards
are met, the borrower can obtain money with conditions more favourable than standard
mortgages (usually a debt-to-income ratio two percentage points higher than standard limits).
However, there is no clear definition of a green mortgage as different lenders are offering
consumers different options. To address this issue and help grow the market for green
mortgages the European Mortgage Federation and European Covered Bonds Council (EMFECBC) have started a project known as the Energy Efficient Mortgages Action Plan (EEMAP)
to create a standardized energy efficient mortgage at European level. In the UK the LENDERS
project is seeking to demonstrate that more accurate assessments of energy bills can allow
lenders to provide larger mortgage responsibly. In Romania a consortium of banks, developers
and the Romanian Green Building Council, is working to develop a market for green
mortgages.
Lease-Purchase/Equipment Finance
Leasing is a well established method of financing energy efficiency projects in the commercial
and industrial sector, while in residential buildings leasing applies to actions involving the whole
building (like a centralized heating system).
While the term is virtually interchangeable with equipment finance, the contract typically covers
both materials and effort associated with an energy efficiency project. However, a critical
distinguishing feature of equipment leasing is that the equipment is the collateral for the
financing. The possibility that an equipment finance lender repossess the equipment for nonpayments puts the lender in a strong position but, in practice, it may be difficult to remove
energy efficiency equipment that is embedded into a building. The relationship scheme in this
case is slightly different from the loan/mortgage one and it is shown in Figure 3.
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Figure 3: Leasing-Purchase Equipment Finance

Specialised energy efficiency funds
Several banks at international level have established specialised energy efficiency funds in
their areas of operation over many years, in order to boost energy efficiency projects and the
retrofitting of public and private buildings. Over the last five to ten years a number of energy
efficiency funds have been established using private sector and private-public funding.
Examples of such funds are:
•

European Energy Efficiency Fund (EEEF). The European Energy Efficiency Fund is an
innovative public-private partnership dedicated to mitigating climate change through
energy efficiency measures and the use of renewable energy in the member states of the
European Union. It focuses on financing energy efficiency, small scale renewable energy,
and clean urban transport projects (at market rates) targeting municipal, local and national
authorities and public and private entities acting on behalf of those authorities.

•

London Energy Efficiency Fund (LEEF). The London Energy Efficiency Fund was
established by the Mayor of London as the first dedicated energy efficiency fund in the
UK. LEEF invests in a wide range of technologies and projects which will deliver carbon
and energy savings to the public and private sectors. LEEF projects include: energy
efficiency retrofit to existing buildings, communal and district heating & cooling, small scale
renewable energy.

•

SUSI Energy Efficiency Fund. SUSI Partners AG is a Swiss Investment Manager that has
launched an investment fund specifically focused on financing sustainable energy
infrastructures including RES based power plants, energy efficiency solutions and energy
storage.

Other examples include the Renewable Resources and Energy Efficiency (R2E2) Fund in the
Western Balkans or the Romania Energy Efficiency Fund (FREE) funded by the World Bank
(www.worldbank.org) and the Global Environment Facility (GEF – www.thegef.org).
Beyond the capability to offer equity or debt financing solutions for energy efficiency projects,
these funds are also able to support projects by means of Energy Performance Contracts.
Property funds specifically set for energy efficient buildings
In many countries, investors have established specific property funds based on purchasing
buildings and making them more energy efficient. The advent of Minimum Energy Performance
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Standards (MEPS), and their potential effects on property values has led to increased interest
in this model of financing energy efficiency. Examples include the Credit Suisse European
Core Property Fund.
The Credit Suisse (Lux) European Core Property Fund Plus pursues a conservative real estate
strategy (Core/Core Plus) by acquiring existing commercial properties that have leased well in
promising European markets. A key aspect of the investment concept is based on a system
for controlling, measuring, and monitoring energy consumption in cooperation with the
Siemens technology group. All properties in the portfolio are continually upgraded in terms of
their energy efficiency on the basis of this measurement data in order to systematically reduce
overall energy consumption as well as CO2 emissions.

3.2.3 Specialized energy services contracts
The financial models described in Section 3.2.1 and Section 3.2.2 follow the basic scheme
where the owner of the building pays a contractor to implement energy efficiency solutions,
with its own resources or with the support of a bank/financial institution (or even a mix of the
two). However, energy efficiency can be also seen as a service, and specific models have
been defined over the years to better address service provision.

3.2.4 Energy performance contracts
An Energy Performance Contract (EPC) is a contractual arrangement between the beneficiary
and the provider of an energy efficiency improvement measure in which the provider, an
Energy Service Company (ESCO), provides a guarantee of performance for the installed
measure (Figure 4). The ESCO can directly provide the required capital, but often works with
established banks or financial institutions. The customer can also decide to directly finance the
project with its own equity.

Figure 4: Energy Performance Contracts

ESCOs usually operate as the Main Contractor with responsibility for the energy assessment,
project development, technical design, bidding, construction, commissioning, and provision of
a savings guarantee. This guarantee is the critical element that transforms a provision contract
into a EPC, therefore it must be established in order to ensure that the savings are sufficient
to pay back the debt service. If there is a shortfall, the beneficiary has recourse to the ESCO.
Furthermore, beneficiaries require ESCOs with good track records and strong balance sheets
that can ensure construction is completed on time and on budget and can support the
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performance guarantee. Under EPC, the beneficiary doesn’t pay the energy bill anymore,
rather it pays a periodic fee to the ESCO that includes the provision of energy plus a quota to
cover the cost of intervention and maintenance. The total amount should be lower than the
energy costs prior to intervention, guaranteeing a saving to the beneficiary.
Furthermore, the ESCO usually maintains an ongoing service contract, tied to the new
equipment installed as part of the retrofit, to perform maintenance and to constantly check the
performance and adopt proper mitigation actions if something woks differently from what
expected. Because of the performance guarantee, a performance measurement and
verification (M&V) procedure is required for the life of the contract. This procedure should be
specified in the contract in the form of a M&V Plan and should be executed to avoid conflict of
interest. Usually, the ESCO effectively measures its own success, while independent thirdparty specialists: experts in the application of recognized standard techniques, such as those
of the International Performance Measurement & Verification Protocol (IPMVP), can be
engaged to ensure independence.
The majority of EPC contracts are with the public sector. The various responsibilities of the
ESCO and the procedures to adopt in case of shortfalls make EPCs quite complex, thus EPC
facilitators have emerged in some markets, as well as procurement frameworks to assist public
sector agencies to develop and implement contracts.
With reference to risk sharing, financial needs and ESCO’s profit, energy retrofit actions can
generate different typologies of energy performance contracting

3.2.5 Energy Performance Contracting (as defined by Italian Dlgs 102/2014)
The Italian law “Dlgs 102/2014” regulates the Energy Performance Contracting (EPC). As
previously indicated, the subject of the contract is the design and implementation of a defined
level of energy efficiency, that is able to generate savings on the customer’s energy bill. The
ESCo chooses the retrofit actions and defines a profit margin that is capable of getting their
desired return on investmens (Figure 5).

Figure 5: EPC model (as defined by Italian Dlgs 102/2014)
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The ESCo identifies the most appropriate intervention in order to achieve efficiency and
establishes a certain achievable saving margin. The contractual relationship that follows
obliges the ESCo to take care of and coordinate all the activities aimed at designing and
implementing the identified intervention, by taking on itself the technical risk and also the
financial risk and the guarantee in the sense technical-legal about the actual achievement of
the hypothesized result level, during which the ESCo also normally takes care of the
management and maintenance of the plants.
The same ESCo finances the initiative, recovering over time the costs of the intervention and
of the investment using the proceeds of the operation, with the consequence that the ESCo
does not amortize the expenses sustained if the intervention achieved does not achieve energy
savings initially estimated. The EPC therefore takes place, normally using and combining the
mechanism of the Third Party Financing (TPF), for which the realization of the project and the
recourse of the necessary resources, is subordinated to the financing by a third party, generally
banks and investment funds.

3.2.6 Efficency Services Agreement ESA
In an Efficient Services Agreement (ESA), a developer retrofits the host property, and the host
property pays the developer the savings, typically with a negotiated discount to the facility’s
historical costs. Savings are measured against historical energy usage and operating
expenses, also taking into account the variation of energy prices, the weather conditions and
other relevant factors. The ESA provider does not take responsibility for utility payments, which
remain in the hands of the host property. The ESA developer may act as designer and installer
of the project, engaging contractors directly, or outsource the function to an ESCO (Figure 6).
ESA are similar to EPC: it means a contractual arrangement between the beneficiary and the
provider of an energy efficiency improvement measure, verified and monitored during the
whole term of the contract, where investments (work, supply or service) in that measure are
paid for in relation to a contractually agreed level of energy efficiency improvement or other
agreed energy performance criterion, such as financial savings.
The ESA contract differs from the EPC contract in that the supplier is a third party developer,
different from the ESCos. In this case it is in fact the developer of the ESA project (in Italian
Sviluppatore del Progetto ESA - SPE) that takes charge of the costs of planning and carrying
out the intervention, assuming the technical and financial risk. As with the EPC contract, after
a project is operational, the building owner uses a portion of the savings associated with
reduced energy consumption to make periodic payments to the ESA developer, which vary
based on the actual amount of savings obtained.
The ESA project developer can enter into a separate contract with an ESCo energy services
company, when the project is operational, provides maintenance and monitoring services for
the ongoing project under contract to the ESA supplier. The ESA supplier makes payments to
the ESCOofor the services offered.
An ESA customer enjoys lower bills for the duration of the contract but, when this ends, he
does not have the equipment installed unless he purchases the equipment at market value.
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Figure 6: ESA Model

3.2.7 Chauffage Contract
In Europe, Chauffage Contracts are traditionally more common than the EPC described above.
With these types of contracts, the contractor takes over the provision of an agreed set of energy
services, most often heat, but also potentially light or other, depending on the local regulations.
The host pays to the contractor a fee calculated over a historical average of its energy cost.
The contractor then takes responsibility for all elements of energy services, including
purchasing fuel for the building and upgrading systems (Figure 7).
The contractor may choose to discount the historical bill charged to the building owner to
ensure savings and incentivise the signing of the contract, while the building owner receives
new equipment and doesn’t need to worry about maintenance, upgrade as well as fuel
purchase. Chauffage contracts are typically long, 15 to 30 years or more, and are best for
buildings where an owner is comfortable outsourcing all elements of the energy infrastructure,
energy purchasing and Operation & Maintenance.
The main difference with the EPC is related to the saving guarantee. This difference makes
the Chauffage contracts usually more expensive than EPC, but also less complex to manage.
The Chauffage Contract is subject to the Italian regulation RT/2017/39/ENEA: the customer
gives the management of his plants to the ESCO that provides for the payment of energy bills
and fuel invoices for the whole duration of the contract, behind the payment of a fee equal to
the energy expenditure that the customer faced before the contract entered into force, less an
agreed discount.
According to the Chauffage contractual scheme, the customer entrusts the management of its
plants to the ESCo, which assumes complete responsibility for supplying the customer with
energy services (for example heat, lighting, motive power, etc.), for the consideration of a fee
equal to the energy expenditure that the customer faced before the contract came into force,
less an agreed discount (often in the range of 5-10%), guaranteeing the customer immediate
savings compared to the current bill.
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In essence, a sort of outsourcing is implemented, that is, an operation in which the user
entrusts the performance of an activity that he himself carried out in the past to a third party.
The contractual relationship that follows then obliges the ESCo to take care of and coordinate
all the activities aimed at designing and implementing the identified intervention, through the
assumption of technical risk and financial risk, during which the ESCo also takes care of the
management and maintenance of the plants.
These contracts are very useful where the customer wants to outsource the services and
investments of the structure, adequate to meet the needs of the Public Administration.

Figure 7: Chauffage Model

3.2.8 Managed Energy Service Agreement MESA
The Managed Energy Services Agreement (MESA) are similar to the ESA. In a MESA, the
provider assumes responsibility for payment of utility bills on behalf of the host asset. As a
consequence, rather than a bill based on savings, the host asset pays the provider an amount
equal to the historical energy usage adjusted for current energy rates, weather, and occupancy
of the building. This approach typically requires a fully calibrated model reflecting a full year of
energy usage and capable of replicating historical usage with a high degree of accuracy. All
the methodologies used to calculate the bills and the contributions due to energy price changes
weather and occupancy are included in the contract (Figure 8).
MESA makes payment of the energy bill a contractual obligation for the provider, but typically
it does not require that energy bills appear in its name, or that the provider should take
responsibility for procuring energy. This could represent a conflict of interest, as the provider
would have a disincentive to identify lower-cost energy sources. Therefore, the bills remain in
the name of the host asset.
The provider may or may not engage a full-service ESCO to implement the project. As MESA
presents a higher degree of performance risk for the provider, this may wish to manage that
risk directly rather than outsourcing project design and construction.
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MESA contracts are similar to Chauffage: the customer gives the management of his plants to
the ESCO that provides for the payment of energy bills and fuel invoices for the whole duration
of the contract, behind the payment of a fee equal to the energy expenditure that the customer
faced before the contract entered into force, less an agreed discount.
The MESA contract differs from the Chauffage contract in that the supplier is a third party
developer, different from the ESCos. In this case it is in fact, the developer of the MESA project
that assumes the management of a client's structure, including the design and installation of
energy efficiency upgrades and responsibility for bills, in exchange for a series of payments
based on to the historical energy consumption adequate to the current energy rates, to the
meteorological conditions and to the occupation of the building, guaranteeing the customer a
payment guarantee with respect to the current bill.
The MESA project developer takes responsibility for providing the agreed level of energy
service, so the more efficiently and economically he can do it, the more he earns. The MESA
project developer can enter into a separate contract with an ESCO energy service company,
when the project is operational, provides ongoing project maintenance and monitoring services
under contract to the MESA provider. The MESA supplier makes payments to the ESCO for
the services offered.
A MESA customer has stable bills for the duration of the contract but, when this ends, he does
not have the equipment installed unless he purchases the equipment at market value.

Figure 8: MESA Model
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3.2.9 “Servizio Energia Plus” Contract
The Energy Plus service contract is defined by the Italian Dlgs (Legislative Decree) n. 115/2008
(Annex II paragraph 5) as an EPC energy performance contract that must meet certain
requirements, in addition to those already indicated for energy service contracts (Figure 9).
In fact, a "Plus" contract must provide for the reduction of the primary energy index for heating
by at least 10 percent compared to the corresponding index reported on the certification
certificate, through the implementation of the structural energy requalification measures of the
plants or of the building envelope indicated in the certificate of certification and aimed at
improving the process of transformation and use of energy.
To qualify as a Plus energy service contract, a contract must also include the installation, where
technically possible, of temperature control systems serving areas with uniform use and
exposure characteristics or individual real estate units.
The advantage of the energy plus service contract for energy saving works becomes even
greater thanks to the possibility of transferring the tax credit. In order to facilitate those who
would like to carry out energy redevelopment works but do not have sufficient liquidity, the
2018 Budget Law (Revenue Agency Circular 11/E/2018) provided for the possibility for all
those who bear the expenses in question to sell the Ecobonus and the Ecobonus and
Sismabonus condominiums, allowing you to receive the tax deduction in cash as an alternative
to the ten-year tax refund.

Figure 9: “Servizio Energia Plus” Contract
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3.2.10 Secondary financing
In order to grow the energy efficiency financing market, it is vital to have an active market in
secondary financing in order to recycle capital. The secondary market is only now starting to
emerge as it requires large scale investments, hard to find in the residential market, and the
lack of standardization and aggregation of projects.
The main secondary financing methods are:
•

Forfaiting funds. Energy service contracts such as Energy Performance Contracts
produce long-term stable cash flows which can be an attractive asset for long-term
investors. Forfaiting funds can refinance EPC contracts, thus allowing the primary
investors and banks to recycle their capital into new projects.

•

Bonds. Bonds, particularly green bonds, have a large potential role in financing energy
efficiency as energy efficiency projects clearly have a positive impact on the environment.
Most specific energy efficiency projects are too small to issue a bond, as a stand-alone
energy efficiency project of EUR 10 million is still too small for a debt capital market bond
and this size is very high for energy efficiency projects related to residential buildings.
Even if some projects were identified, also through aggregation, the development and
execution of those projects and the uncertainty associated with the pace of draws on
capital over time would make the use of bonds impractical. Before really starting to use
bonds for energy efficiency in residential applications, it is important to understand what
characteristics make a bond for energy efficiency projects distinct from other bonds, how
to define and measure energy efficiency of the underlying projects, and how to ensure the
underlying projects are performing as planned. The Climate Bonds Initiative is among the
several efforts to develop standards for green, aiming to provide an answer to the still
open questions.

•

Yieldco. The emergence of Yieldco for renewable energy portfolios, while it has had mixed
success, represents the maturation of renewable finance and could have future application
in energy efficiency. A Yieldco is a company that bundles together a series of renewable
transactions. This aggregation blends risk and allows for steady, relatively predictable
returns. It also allows parent companies to raise cheaper capital for established projects
and to recycle the capital thus unlocked for new project development. Renewable energy
Yieldcos have been quoted on public stock market such as the London Stock Exchange.
As with bonds, energy efficiency financings are currently too small to consider Yieldcos
but the emergence of aggregators could make them viable.

3.3 Incentives
This section provides a brief overview of the financial incentives for energy efficiency issued
by the national authorities of Italy, Spain and UK. The final goal is to promote the adoption of
these solutions to reduce consumptions and to increase the generation from renewable
sources. As a consequence, also the share of energy produced by RES will be increased,
helping to reach the objectives set by the 20-20-20 strategy from the European Commission.
A detailed description of the incentive schemes for all the three countries can be found in D6.1,
related to the Report on Construction Sector.

3.3.1 Italy
Energy efficiency in buildings is supported by the Italian government through different
incentives. Part of these schemes are related to tax credit, i.e. a portion of the capital costs for
energy efficiency is recovered by means of a credit of the personal income tax. Other schemes
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are related to an economic income that can be obtained as a function of the energy efficiency
level reached by means of the renovation actions. Presently, the following four different
incentive schemes can be considered for the Italian case study:
•

Tax credit for energy efficiency in buildings;

•

Tax credit for building renovation;

•

Renewable Energy for Heating & Cooling Support Scheme;

•

White Certificates

In some case the incentive concerns passive actions, e.g. interventions on building structure
as opaque surface, wall or floor to increase thermal insulation. Active actions are also
supported (e.g. intervention on thermal generation systems).
During a building retrofit, owners can apply for different incentive schemes in order to maximise
the economic benefits. However, the same action cannot be incentivized under more than one
incentive scheme. As a consequence, the proper mix between the different schemes has to
be identified.
Tax credit for energy efficiency in buildings
The Italian Government has strongly encouraged from 2007 the increase of energy efficiency
in buildings through tax credit for those refurbishment or renovation actions able to reduce the
primary energy needs. This incentive scheme mainly addressed for buildings/flats owned by
natural persons, legal person and public administrations, is devoted to all those energy
efficiency interventions in a single family home, an apartment/office building as well as in its
common part. The 65% of the capital costs can be recovered in 10 years by means of tax
credit mechanism if all the interventions are performed within December 31st, 2021.
Furthermore, starting from 2017, additional benefits have been defined for interventions
regarding common areas in apartment blocks. If the interventions involve at least the 25% of
the radiant surface of the whole building, the tax credit can be up to 70%. A further increase to
75% can be achieved, if the actions can guarantee an increase of energy efficiency during
both summer and winter seasons. In case of apartment blocks, the limit on which the tax credit
has to be calculated is set equal to 40.000 € for each dwelling in the building.
The Italian fiscal regulation that allows the final users to swap the tax credit coming from the
incentives on retrofit actions with the private company which make the interventions, thus
enabling a potential systemic replication possible at the level of buildings where the flats are
owned by private individuals.
Tax credit for building renovation
The Italian Government has also encouraged the building renovation through a tax credit
scheme similar to the scheme related to the increase of energy efficiency in buildings. This
scheme is mainly addressed to building/flat owned by natural persons (i.e. excluding legal
persons and public administrations) in order to improve the real estate market.
All the subjects able to benefit of this incentive scheme can recover 50% of the capital costs
incurred for building renovation actions in 10 years through tax credit. However, all
interventions are limited in terms of maximum capital costs that can access to the tax credit.
The maximum available tax credit for each property is set to 96 k€, corresponding to a capital
cost of 192 k€.
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Usually, this incentive scheme is adopted for all the interventions not covered by the incentives
on energy efficiency, or if the limits of the previous scheme are too strict, and major economic
benefits can be achieved with this tax credit scheme.
Renewable energy for heating & cooling scheme
The Legislative Decree no. 28 of 3 Mar. 2011 supports small-scale projects of energy efficiency
improvement and production of thermal energy from renewables. The eligible projects concern
energy efficiency improvement in existing envelopes of public buildings, replacement of
existing systems for winter heating with more efficient ones, replacement and, in some cases,
construction of new renewable energy systems.
The support is granted on the basis of the type of project and on the improvement of the energy
performance of the building that can be achieved, and/or on the energy that can be produced
by renewable energy systems. The incentives (contribution to the costs incurred for the project)
are paid in yearly instalments over a variable support period (2 to 5 years) depending on the
project type.
White certificates
White certificates, also known as “Energy Efficiency Certificates” (EEC) are tradable
instruments giving proof of the achievement of end-use energy savings through energy
efficiency improvement initiatives and projects. Under this scheme, electricity and natural gas
distributors are obliged to achieve yearly primary energy saving targets, expressed in Tonnes
of Oil Equivalent (TOE) saved.
Electricity and Natural Gas distributors are obliged to achieve yearly targets. However, other
parties can be eligible under a voluntary agreement. In particular, one of them are Energy
Saving Companies (ESCOs) that can play a relevant role in the retrofitting of existing buildings
by implementing Energy Performance Contracts (EPCs). With this approach, an ESCO can
allow a building to achieve certain energy efficiency results by directly financing energy
efficiency actions, guaranteeing a certain level of performance to final customers and receiving
a periodic instalment from building owners to share the energy savings quota.

3.3.2 United Kingdom (UK)
Three different incentive schemes were defined in United Kingdom to support the adoption of
energy efficiency in buildings through the adoption of generation from renewable sources.
Basically, there are incentives to use renewable sources for heating and domestic hot water
using geothermal solutions as well as monetary incentives to install photovoltaic panels for the
production of electricity.
The three schemes are:
•

The Non-Domestic Renewable Heat Incentive

•

The Domestic Renewable Heat Incentive

•

Feed-in Tariff for photovoltaic systems
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Non-Domestic Renewable Heat Incentive
The Non-Domestic Renewable Heat Incentive (RHI) is a Government environmental
programme that provides financial incentives to increase the uptake of renewable heat.
Broadly speaking, for the non-domestic sector it provides a subsidy, payable for 20 years, to
eligible, non-domestic renewable heat generators and producers of bio-methane for injection
in Great Britain.
The Non-Domestic RHI is open to the non-domestic sector including industrial, commercial,
public sector and not-for-profit organisation with eligible installations, and to producers of biomethane. This includes for example small business, hospitals and schools as well as district
heating schemes such as where one boiler serves multiple homes.
Only heat produced by renewable energy is eligible for RHI payments. Therefore, the Seasonal
Performance Factor (SPF) is used in calculations to identify the eligible heat output from
electrically driven renewable heating technologies, such as heat pumps, and removes the heat
energy generated by non-renewable fuel sources.
Depending on the size of the plant, a multi-tier tariff has been applied, operating on a 12 month
basis. The ‘initial heat’ threshold is considered to be crossed when the eligible heat output
exceeds the tier threshold. Payments last for 20 years from date of installation. Applications
have their tariffs adjusted in line with the Retail Price Index (RPI).
Domestic Renewable Heat Incentive
The Domestic Renewable Heat Incentive is a government financial incentive to encourage a
switch to renewable heating systems. The scheme is available for households both off and on
the gas grid. Those without main gas have the most potential to save on fuel bills and decrease
carbon emissions.
The Domestic RHI scheme is for heating systems for single homes. The starting point is that
a renewable heating system is in a property capable of getting a domestic Energy Performance
Contract (EPC). The EPC is the proof needed for a property to be assessed as a domestic
‘dwelling’. Without one, it is not possible to apply and join the scheme.
Solar thermal panels eligible for the scheme only provide hot water for a home. Biomass and
heat pump systems must provide space heating (heating rooms in a house) or space and water
heating. Under the scheme rules, they have to heat the home using a ‘wet’ central heating
system like radiators. Also hot water doesn’t include water used to heat a swimming pool or
any use which is not domestic hot water heating.
Most heating systems will receive payments based on an estimated heat generation figure.
The estimate will be taken from the heat load on a EPC. In case of solar thermal, payments
will be calculated using the estimate annual generation figure calculated when installed.
Payments last for 7 years and tariffs are adjusted in line with the Consumer Price Index (CPI).
Feed-in tariff
The Feed-in Tariff scheme (FITs) is an environmental program introduced by the government
to promote the use of small scale renewable and low carbon electricity generation
technologies. It is available through licensed electricity suppliers. If a householder, community
or business has an eligible installation, FITs pays them a tariff for the electricity they generate
and a tariff for the electricity they export back to the grid.
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Generation and export tariffs are index-linked which means that they will increase or decrease
with inflation. Tariffs can change as often as every three months, but once you have registered
for FITs, your generation and export tariffs will last for as long as your installation is eligible
and adjusted annually for inflation based on Retail Prices Index. FITs payments are made at
least quarterly by licensed electricity suppliers that participate in the scheme. In relation to
domestic PV installations, FIT is payable in every kWh of electricity generated regardless of
usage or consumption on site. Furthermore, it is estimated that 50% of the electricity generated
by a PV system is exported to the grid and is therefore eligible for the export tariff.

3.3.3 Spain
In Spain, incentives to promote energy efficiency are very scarce, mainly due to the economic
and political crisis that has reduced the activity of the central Government. Nevertheless, the
program PAREER CRECE was launched in 2013 to support the construction sector and to
reduce energy consumptions. The program was re-launched in 2018, with new funds made
available by the Governement.
Energy rehabilitation of existing buildings (PAREER CRECE)
In 2013 the Instituto para la Diversificacion y Ahorro de la Energia (IDAE) launched the
PAREER CRECE support program to promote the realization of comprehensive measures in
existing buildings, regardless of their use and the legal nature of the owners, and contribute to
achieving the objectives set out in Directive 2012/27/EU on energy efficiency, and the Plan of
Action 2014-2020.
Eligible costs include those necessary to achieve the energy objectives of the program (e.g.
investment in equipment, materials, executions, associated civil works and auxiliary facilities)
that are specific for each type of action. Moreover, professional fees paid to the preparation of
energy efficiency certificates, drafting of technical projects, direction and execution of the work
and installation, preparation of the final report, and any other costs necessary are also eligible.
Different support fees are defined for each type of eligible action. More details on the fees can
be found in Deliverable 6.1.
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4 Financing BuildHeat Demo Cases
BuildHeat has selected four demo cases to implement and test the proposed technological
solutions to understand directly on the field their real potential in terms of saved energy, as
well as the financial approach to make the financial resources available to the owners.
The demo cases are:
•
•
•
•

A residential building in Rome composed by 80 dwellings, each one owned by a different
owner.
A residential building in Pinerolo (a city in the Province of Cuneo), composed by 10
dwellings
A building in Zaragoza fully owned by the Municipality and used for sheltered housing.
A building in Salford, in the suburbs of Manchester, owned by a private landlord.

The demo cases in Rome and Pinerolo are the most challenging among the four cases, at
least from the organizational point of view. The buildings in Zaragoza and in Salford are owned
by a single entity (the Municipality in Zaragoza and a private landlord in Salford, SALIX Homes)
making the decision process easier. On the other hand, the diffuse ownership of the building
in Rome and the presence of renters in the building in Pinerolo requires an agreement among
the dwelling owners and renters before starting the retrofit process. This is particularly true
when discussing financial issues, as each owner has different capabilities to cover costs and
the risk level heavily depends upon the dwelling availability. At the same time, interactions with
banks and financial institutions able to support the owners require the presence of a single
point of contact (namely the building manager).

4.1 Italy
4.1.1 Rome
At the beginning of the project, the Italian Demo Case was in Rome, located in the Colli Aniene
area (Figure 10). In this area, a big bunch of residential buildings with a total number of about
6500 dwellings are built in the late 60’s–early 70’s exploiting the possibilities of the law
165/1962 regarding popular and low-cost constructions. RIGENERA and its associated
partners built about 2500 dwellings in this area. Currently these buildings have very poor
performance in terms of energy efficiency and a huge refurbishment process is required.

Figure 10: Colli Aniene area with the indication of the selected building
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BuildHEAT represents a great chance to develop technological solutions and innovative
financial mechanisms that were supposed to be tested on a selected building, paving the way
for the replication in the whole area. The selected building is indicated in Figure .
The building pilot site is made of 80 dwellings, distributed over 8 floors over ground. Each
dwelling has a surface has a surface of about 93 m2 and it has a unique owner. The dwellings
are occupied by their owner (no dwelling is rented).
Because of local delays, the demo case in Rome was not built, and a new demo case was
identified and built in Pinerolo, a city near Torino.
Please note that –since the change Rome→Pinerolo took place in the final stage of the project,
detailed research was performed for the sake of the demo case in Rome and its result are
presented in this document.

4.1.2 Pinerolo
In addition to the demo case in Rome, another building (11) was selected in Pinerolo (TO) to
perform a deep retrofit including some of the technologies developed in BuildHeat project.

Figure 11: Building in Pinerolo [photo taken from Google]

Pinerolo is a small city located in North-West Italy, with climatic conditions completely different
from the ones that can be encountered in Rome. Winter time is harder than in Rome, with a
consequent higher energy demand to provide heating. At the same time, there is almost no
need to provide cool during summer time.
The actions selected for the building renovation are:
• Installation of a ventilated façade, to reduce the thermal consumption of the overall
building, while ensuring an air flow to prevent humidity and other issues on the insulation
• Installation of heat pump, in addition to the existent heating system, to cover the energy
demand for heating. The existing heating system is used only on start-up and during
critical conditions, when the performance of the heat pump drop under a certain threshold
• Change of windows to support the reduction of the global energy demand
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•

Installation of a PV system on the roof to feed the heat pump. Electricity production will be
managed through a net-metering mechanisms with the grid.
• Installation of a centralized domestic hot water system with the integration of water storage
tanks inside each dwelling
• Installation of a cooling system
The Italian regulation allows final users to swap the tax credit coming from the incentives on
retrofit actions with the private companies, using this quota as a part of the payment of the total
works. There are different incentives available, each one with different percentages of costs
that can be recovered through tax credit.
Based on this opportunity, the retrofit works are paid to the contractors using two contributes.
The first one is the tax credit on the façade system and other insulation works. The remaining
part is covered through a loan from a bank, with a competitive interest rate, that can be repaid
in a time span of 10 years. The yearly installment paid by the final user is recovered through
the remaining quota of the tax credit (calculated on the installation of the heat pump and of the
PV system) and the savings coming from the reduction of consumptions.
The approach is well balanced, allowing defining a yearly payment from the final user equal to
the current energy bill. In this way, after the retrofit, users will continue to pay the same amount
of money as before (as if the retrofit was never done), but they have all the other advantages
available: an increased value of the dwelling as well as a more comfortable and healthy indoor
environment.
This approach was developed by the ESCO Tecnozenith to support multi-family houses with
a distributed ownerships, but it presents the same benefits even if the building has a single
owner. In the BuildHeat demo case, the additional costs required to adopt the solutions
developed in the project, with higher performance than the solutions included in the original
approach, are covered through the EC contribution.
Energy and economic figures are indicated in Paragraph 7.1.2.

4.2 Salford
The demo case in Salford is a building owned by Salix Homes, a social housing company who
owns and manages several properties in Manchester and its neighbourhood. As well as
housing management, Salix Homes also supports the local authorities to carry out
regeneration projects and renewal services for residents and local business. Salix Homes
works in synergy with Procure Plus, a regeneration company that supports its clients in
maximising the efficiency of supply chains.
Procure Plus has developed over the years its own approach to support its clients on energy
efficiency projects as well as the standard management and maintenance of the properties.
Several technological solutions are available on the market in order to achieve the
performance level expected by the final clients. However, clients don’t usually have all the
required technical skills and expertise to make the proper choice that fits best to their context
or that can be more easily adapted. At the same time, manufacturers can have trouble to make
their solutions commercially attractive for the final customers.
As a procurement company, Procure Plus takes over the whole process. Through the
establishment of umbrella agreements, Procure Plus has created a network of suppliers of
materials and of contractors, able to respond to the needs of the clients, including both local
SMEs and large companies. Usually, SME contractors are able to better respond to the
customer needs, while large contractors are more commercially competitive. Splitting the
provision of materials and the performing of the works allows Procure Plus to treat SMEs and
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bigger nationals on the same level, getting the maximum benefits. Commercial benefits can
be obtained through demand aggregation, creating a market where both SMEs and large
contractors can operate. Furthermore, Procure Plus can set up small bids among local
competitors to provide well-known technologies.
When a client decides to perform a retrofit on a building to improve energy efficiency, Procure
Plus can select which supplier is able to provide the best material according to the client’s
needs and which contractor can perform the installation on the selected building. Usually
landlords in UK are able to provide financial resources to complete the projects and are most
interested in increasing their cash flow. Procure Plus can also support them in getting the
maximum benefits from the national incentives, if available, as well as with financial institutions
able to provide equity or debt capital.
The approach followed by Procure Plus can be summarized in the schema in 12.

Figure 12: Procure Plus approach

Following this approach, Procure Plus has created long term relationships with clients and
suppliers over the years, building trust and understanding among the various actors and paving
the way to aggregate knowledge and learning too. Thus, the main advantages of this approach
can be summarized as follows:
•

Long term relationship with suppliers

•

Trust and understanding of the different technological solutions based on real applications,
allowing to demonstrate the performance and clearly define the responsibilities in case of
underachieving performance

•

Refined and streamline processes, making the design process easier and shorter due to
the deep knowledge of the possible solutions and how they ca be adapted to the different
contexts

•

Aggregate knowledge and learning, allowing a better market penetration for the
technologies and the best fit for the final users’ requirements

•

Reduced risk and cost for the customer, as the performance of the selected technologies
is well-known and predictable

The building selected as demo case in the BuildHeat project is the Albion Tower. The Albion
Tower is a 17 storeys building with 100 dwellings (2 bed flats), located in Salford in the
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metropolitan area of Manchester (UK). In the context of the project, Salix Homes required a
retrofit to modify the heating system, with the installation of ground source heat pumps
connected to a geothermal field through a water loop at building level. Wall-mounted storage
tanks (one for each dwelling with a capacity of 140 litres) will be used to maximise the thermal
storage capability of heat pumps.
The technologies selected for the demo case were different from the ones forecasted at the
beginning of the project. Initially, also the external insulation and façade were included in the
retrofit project. However, due to the tragic accident occurred in the Grenfell Tower in London,
fire regulations changed and it was nearly impossible for the solution developed in BuildHeat
to obtain to new required certification in order to also satisfy the time requirements of the
project. Thus, the retrofit process included only the revamp of the heating system.
According to the approach followed by Procure Plus, the heating system is being revamped
with technological solutions different from the BuildHeat solutions and also the integration with
the developed monitoring system was not done due to possible issues in the certification of
products. Even if the adopted solutions were not developed in the BuildHeat project, it is
interesting to understand how the retrofit has been financed. Final data from the Albion Tower
retrofit are not available yet, but a similar approach has been used in another building owned
by Salix Homes using the same technologies (see Section 4.2.1). So, financing data from this
building can be used as an example to compare the possible technological solutions and the
impact of the incentives available.

4.2.1 Boswell House
Boswell House is a building in Wigan made of 75 dwellings. The retrofit design of Boswell
House includes the revamping of the current heating system, including the provision of
domestic hot water. In UK, landlords have usually the capability to pay capital investments for
retrofit projects, thus they are highly interested in the yearly cash flow and the total revenues
of the investment. For these reasons, three solutions are compared from the financial point3 of
view in order to identify the one to be installed.
The three solutions analysed are:
•

A shared loop ground source heat pump (GSHP) system

•

A communal gas heating system with hydraulic interface units in every dwelling

•

The replacement of the existing storage heaters

The financial analysis is calculated over a time of 20 years, as this is the time span of validity
for the Renewable Heat Incentive (see Section 3.3.2 and Deliverable D6.1).
RHI incentives
The Renewable Heat Incentive (RHI) is payable on every unit of heat generated by an eligible
technology. The shared loop GSHP system is classified as “non-domestic” as it can serve
multiple domestic premises. However, the RHI generated can be classed as “deemed
domestic”, thus the calculation can be performed as a “domestic” system.

3

The analysis is made under the assumption that all three solutions are able to fulfil the technical requirements
of the revamping.
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According to the Energy Performance Certificate, the average energy demand of a single
dwelling is equal to 7811 kWh. These demand correspond to an annual incentive equal to
54,833.22 £. Assuming a Consumer Price Index equal to 2.5%, the total RHI over 20 years is
then equal to: 1,400,695.85 £
The other two solutions (communal gas heating system and replacement of existing heaters)
are not eligible for RHI, thus they do not attract long-term income streams.
CAPEX costs
In case of the shared loop GSHP, the initial investment includes the provision of ground
collectors, GSHP, cylinder for the domestic hot water and the heat distribution system. All
these equipment account for 11,300 £ per dwelling, with a total CAPEX required of 847,500 £
According to market analysis and benchmarking, a first time installation of a gas heating
system has a cost in the region of 800,000 £ (in this case there is no sensible difference
between a communal solution or an individual one).
The installation of new electric heating systems integrated with domestic hot water provision
has a cost of around 4,300 £ per dwelling, with a total CAPEX of 322,500 £.
Energy costs
The amount of money that will be spent on running the different solutions highly depends on
tenant usage pattern, level of warmth required and energy source (electricity or gas) tariffs.
In the shared loop GSHP, the conservative Seasonal Performance Factor can be considered
equal to 3.0, meaning for every kWh of electrical energy used to run the GSHP 3 kWh of heat
is produced, thus making the electricity demand equal to 2,604 kWh for each dwelling. Based
on the usage and occupancy pattern indicated in the Energy Performance Certificate, the
electricity price can be set to 0.14 £/kWh, with an indicative cost per dwelling equal to 364.56
£ each year.
The communal gas heating system requires 7,281 kWh4 to cover the heat demand of the
building. Assuming a gas cost equal to 0.017752 £/kWh, the budget required for the gas is
equal to 9,693.92 £ per year. However, other contributions have to be taken into account, in
order to obtain the yearly running cost for the tenants. First, the gas meter standing charge
must be calculated and it can be estimated in 11,552.25 £ per year. As required by the Metering
and Billing Regulations 2014, it is necessary to include also the costs for the third party billing
platform (6,187.50 £ per year) and the charges for cyclical maintenance of the hydraulic
interface units (10,125.00 £ per year). Considering all the contributions, the average residents
costs per year are equal to 500.78 £.
When using the electric storage heaters, it can be assumed that all the energy required is
delivered during the off-peak hours, with an economic tariff of 0.08 £/kWh. In this case, the
yearly cost for each tenant is equal to 624.88 £.
Operational costs
In addition to the energy costs, other additional costs must be taken into account to assure a
proper working of the heating systems.

4

This amount and the average gas cost are derived from the gas communal heating system at Riding Close
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As the shared loop GSHP applies to the RHI as “deemed residential”, there is no need for
either metering or billing residents for heat (all the heating costs are related to the landlord),
thus there is no metering costs associated. However, additional costs include the electricity
costs for the circulation pump to support the flow of fluid around the ground collector. These
costs can be estimated in 611.52 £, corresponding to the use of a 1 kW circulation pump,
running for the 50% of the year.
A communal gas heating system will require circulation pumps continuously running to ensure
the provision of domestic hot water to the users. The cost for running the pump is equal to
1,223 £ per year. However, in this case, a billing platform for each dwelling must be set up.
The cost for the billing platform is 82.50 £ per dwelling per year, so the yearly cost is equal to
6,187.50 £ per year. As a result, the total running costs are equal to 7,410.50 £ per year.
The replacing of existing boilers doesn’t require any additional costs other than the electricity
to power the boilers, so in this solution the operational costs are equal to 0 £.
Maintenance costs
The last contribution to the evaluation of the costs associated to the different solutions is
related to the periodic maintenance required.
The maintenance costs associated with the shared loop GSHP solution are minimal. The life
expectancy of the equipment is higher than 20 years, thus during this period no unit replacing
is expected. However, a bi-annual inspection is a best practice. These inspections are very
quick as many checks will be performed visually (the equipment are supplied as sealed units).
Thus, the yearly service is estimated as 70 £ per dwelling, corresponding to a total
maintenance cost of 5,250 £ per year.
Table summarizes the different costs described above for the selected technologies.

Type of expense

Shared
GSHP

CAPEX investment

848 k£

800 k£

323 k£

Operational costs

12 k£

148 k£

-

Maintenance costs

105 k£

219 k£

105 k£

Boiler replacement

-

10 k£

-

Total costs

965 k£

1,177 k£

428 k£

RHI incentives

1,400 k£

-

-

Real total costs

-435 k£

1,177 k£

428 k£

500.78 £

624.88 £

Yearly Energy cost per
364.56 £
dwelling

loop Communal
heating

gas

Direct electric

Table 1: Cost comparison for the technological solutions in UK

According to real use case, the cost of inspection of the hydraulic interface units connected to
the communal gas heating is quite higher, and it can be set to 135 £ per year per each unit.
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Similarly, annual inspections of the boilers are required to keep them in order, with an
estimated costs of 800 £ per year. Thus, the total maintenance costs related to communal gas
heating is equal to 10,925 £ per year. However, the expected life of the boilers is shorter than
20 years (it is usually equal to 15 years), thus boiler replacement needs to be included in the
analysis. The costs to replace a 100 kW is 2,500 £. To cover the whole demand, 4 boilers are
required, making the replacement cost equal to 10,000 £.
The maintenance costs for the direct electric heating can be estimated equal to the costs for
the GSHP, as both inspections are predominantly visual. Thus, the maintenance costs can be
considered equal to 5.250 £ per year.

4.2.2 Summary
Figures in Table clearly shows the advantages of implementing a shared loop GSHP solutions
against the other two, as the RHI incentives allows to fully recover the initial investment.
Furthermore, the yearly energy bill for each dwelling is also the lowest one.
Clearly, the figures are related to a different building than the building selected in the BuildHeat
project, but they can provide a valuable example of the approach followed when trying to
evaluate the possible investment in a retrofit project.

4.3 Zaragoza
The demo case in Zaragoza (13) is located at the Oliver district, in the west side of the city.
The area is characterized by a population with a higher level of unemployment and a lower
level of alphabetization than the rest of the City. The Municipality of Zaragoza has built the
building aiming to support people that can’t afford a house in the normal residential market.
The whole building has 53 dwelling distributed over 5 staircases. It was designed to obtain the
maximum benefit from the south façade, located in the interior part of the parcel, facing there
the rooms used during the day and leaving facing to the north façade the bedrooms with
smaller windows.

Figure 13: Zaragoza demo case
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The building was constructed at the end of 1980s and it hasn’t experienced important changes
since then. This means that the building was built according to construction technologies that
very far from the current regulation in terms of energy efficiency, especially for what concerns
the thermal insulation, windows, heating and systems for the generation of domestic hot water.
The poor energy performances of the building, coupled with the high cost of the energy for
heating and domestic hot water are leading the residents to the so-called “energy poorness”,
forcing them to limit the current systems without having minimum levels of comfort in the
dwellings. Therefore, energy efficiency improvements will have a great impact on the wellbeing of residents, even if significant savings on the energy bills are expected.
According to the project development, the materials for the building retrofit in Zaragoza are
provided by the other partners and the corresponding costs are covered by the EC contribution
to them. Zaragoza Vivienda, the partner in charge of the management of the demo case, is
thus responsible only for the expenses related to the design and the installation of the different
pieces of equipment. Table 2 summarizes the expenses sustained by Zaragoza Vivienda to
carry out the retrofit process.

Type of expense
Subcontracting support to the management of the
participation process service
Monitoring SMS cards and connectivity
Previous
studies
(topography,
structure,
engineering
Security Service
Safety and Control of Refurbishment Works
Acquisition of solar panels
Visa of the project
Insurance
Subcontracting of installation of BuildHeat
solutions
Total
EC Contribution to Zaragoza Vivienda
Total amount to finance

Cost
90.750 €
3.272 €
10.000 €
13.279 €
4.267 €
1.845 €
325 €
1.358 €
873.594 €
993.746 €
397.000 €
596.746 €

Table 2: Cost comparison for the technological solutions in Zaragoza

Beyond the provision of equipment from the other BuildHeat partners, Table 2 shows that the
total cost of the retrofit of the demo case is slightly lower than 1M€ (993.746 €). The EC
contribution for Zaragoza Vivienda to cover part of these costs is equal to 397.000 €. Thus, the
amount of money required to complete the project is equal to 596.746 €. This sum is too low
to raise interest from specialized funds to provide Zaragoza Vivienda the amount of money
needed, thus other options have to be explored.
As Zaragoza Vivienda is a public company acting on behalf of the Municipality of Zaragoza in
the management of sheltering houses, it is possible to ask for a contribution to the European
Energy Efficiency Fund (EEEF) or to apply for a loan to the European Investment Bank (EIB).
In both cases, the minimum size of investment required is far more higher than the requested
moneys. EEEF provides funds at market rates to investments in the range from 5 M€ to 25
M€, while the EIB usually covers investment higher than 25 M€.
To overcome this obstacle, the Municipality of Zaragoza decided to include the demo case in
a large project on the energy retrofit of the public buildings dedicated to sheltered housing,
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developing actions to increase energy efficiency and well-being of residents. The total number
of dwellings involved in the larger project is 842, with an estimated total cost of the retrofit
equal to 27.161.236,00 €. Furthermore, 308 new dwelling will be constructed following the
Passivhaus building concepts to guarantee low consumptions and emissions, leading to a
total investment cost of over 71.5 M€.
The project has received a positive feed-back from the EIB, that issued a loan to cover the
50% of the total investment. Money will be provided to the Municipality of Zaragoza over a 5year time span according to the investment plan presented by the Municipality to the EIB. The
duration of the loan is 25 years, starting from 2024, according to the expected conclusion of
the whole project in 2048. The loan will be returned with an interest rate of 2%, based on a
predicted Euribor of 1.8% plus a differential of 0.2% with yearly installment.
The quota from the EIB that the Municipality of Zaragoza can devolve to the Mastro Telleria
building is equal to 298.373 € (the 50% of the total required amount of money to complete the
demo case). The remaining 50% is shared between the Municipality (232.730,94 €) and
Zaragoza Vivienda (65.642,06 €). These sums will be covered with own funds or through bank
loans.
Figure 14 shows how the Mastro Telleria demo case costs are divided among the different
actors (in percentage).

7%
23%

40%
EC Contribution
EIB Loan

Municipality of Zaragoza

30%

Zaragoza Vivienda

Figure 14: Repartition of costs of Mastro Telleria demo case
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5 Financing Schemes
As stated in the previous Section, the demo cases in Rome and Pinerolo are the most
challenging among the three cases, at least from the organizational point of view. The buildings
in Zaragoza and in Salford are owned by a single entity (the Municipality in Zaragoza and a
private landlord in Salford) making the decision process easier. In Rome there are 80 private
owners who must be clustered and managed. In Pinerolo a construction company (in
partnership with an ESCO) bought the building, while maintaining the rent contracts with
people who were living in the flats. Pinerolo is a significant case, also since it represents a
business-oriented approach capable of systemic replication.
In Italy the agreement among the dwelling owners before starting the retrofit processi is
required: this is crucial when discussing financial issues, as each owner has different
capabilities to cover costs and the traditional approach implies a loan/negotiation with a bank
or financial institution by each single dwelling owner.

5.1 Energy Considerations
Heating and domestic hot water are produced with a boiler shared among four buildings, and
costs are shared between the buildings according to their size. Inside the building, costs are
equally divided among the dwellings. No meters or other measurement devices are used to
identify the consumption of each unit about heating, while hot water is billed according to the
real consumptions.
It can be estimated that each dwelling demands more than 150 kWh/year to cover heating and
domestic hot water. This leads to an energy bill in the order of 1700 €/year, that includes costs
for heating, domestic hot water and electricity for building common areas. This sum doesn’t
include costs for air conditioning as there is no a common system for the whole building, but
each dwelling owner has its own solution.

Figure 5: Money flow before retrofit

A set of refurbishment actions has been identified in order to greatly reduce the energy demand
and the energy bill of each dwelling. These actions can be summarized as:
•

Passive actions (external coatings, new windows, solar shields, etc.)

•

Separation from the local district heating system and installation of a new heating system
based on heat pumps
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•

Installation of a new ventilation system to guarantee a proper air exchange with the outside
without the necessity to open windows, thus reducing the heating losses

•

Use of active measurement and control systems to optimize the performance of the heat
pumps and other systems

•

Installation of photovoltaic panels to cover the electricity demand for the building common
areas including consumption of heat pumps

•

Installation of thermal solar systems, coupled with thermal storage devices to provide
domestic hot water and to integrate the heating system.

Figure 16 summarizes the possible actions. Even if the figure shows a single-family house, the
same actions can be done on a multi-family residential building.

Figure 16: Possible refurbishment actions

The total cost of these actions can be estimated in the order of 40.000 € for each dwelling, with
the energy bill dropping to about 350 €/year. Part of the costs (about 10.000 € per dwelling)
are covered by the European Union through the funds allocated in the BuildHEAT project.

5.2 Economic analysis
A preliminary economic analysis can be performed in order to understand if the approach is
sustainable and if it can be attractive for a replication in other contexts, where the funds of
European Union are not available.
Upon the implementation of the identified refurbishment actions, each dwelling owner must
pay for the total cost of the investment. The total amount depends on the identified actions
and, usually, the owner is not able to directly pay all the required amount. Therefore, a financial
institution can issue a loan or a mortgage at a defined rate to cover part of the investment.
Thus, the total expenses for the owner are represented by the part of investment directly paid
and the total amount of the money loaned by the financial institutions, including the interests.
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On the other hand, there are many monetary advantages for the owner that are used to recover
the investment done for the refurbishment actions. First of all, there are the savings in the
energy bill. Basically, the various refurbishment measures are able to greatly reduce the
energy demand for the dwelling, with a positive impact on the bills.
At the same time, there are fiscal incentives for the owners implementing actions to improve
energy efficiency in their dwellings. The analysis presented here is based on the financial
incentives that are currently available in the Italian context. The incentives provided by the
Italian Government are very favourable and they aim at representing a boost to perform energy
retrofit actions on the existing residential buildings.
Figure 17 shows how the money flow changes after the retrofit actions. With respect to the
scheme in Figure , the dwelling owners still give money to the building manager to pay the
reduced energy bill, but the money is also used to pay the contractor implementing the retrofit
actions. At the same time, each dwelling owner receives money from a financial institution as
well as he is able to recover part of the costs through national incentives.

Figure 17: Money flow during and after retrofit

Last, but not least, the refurbishment process has a positive effect on the market value of the
dwelling. Currently, dwellings with low energy efficiency performance are difficult to be sold,
thus the adoption of the identified actions will allow the dwelling to be sold at a higher value.
In this analysis, the market value of the dwelling has been estimated on the basis of the real
estate market in the same district, analysing the market value of dwelling with similar energy
performances both before and after the refurbishment actions.
Table 3 summarizes the value considered during the economic analysis. The values are base
on real figures for the demo case in Rome, but they are a good reference for a deep retrofit of
a residential building. All the parameters refer to a single dwelling.
The length of the loan is supposed to be equal to 10 years, that is the same period when the
building owner can receive fiscal incentives based on the sustained retrofit costs.
During the analysis, two basic criteria have been identified:
1. Yearly energy savings plus incentive quota should be higher than the annual instalment of
the loan
2. The increase of dwelling value should be higher than the direct investment of the owner
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Parameter

Value

Current dwelling market value

250.000 €

Total expected investment

38.287 €

EU expected contribution

12.356 €

Current energy bill

1.500 €/year

Expected energy bill saving

70%

Expected
increase

market

value 15%

Table 3: Parameters for the economic analysis. All the parameter indicated in the table refers to
a single dwelling

In order to be compliant with the above-mentioned criteria, the critical parameters are
represented by the direct financial contribution of the dwelling owner, the loan or mortgage rate
and the increase of value of the dwelling after the refurbishment actions. A series of different
scenarios has been evaluated, trying to find the relation between the direct investment of the
owner and the mortgage rate to satisfy the criteria identified.
Strictly speaking, the criteria regarding the increase of the dwelling market value is easily
satisfied, according to the values included in Table 3. The total investment is in the order of
38.000 €, that is almost equivalent to an increase value of the dwelling equal to 15% (15% of
250.000 €, the value before renovation, equals to 37.500 €). This consideration is even more
valid in the case of the BuildHeat project with an EU Contribution in the order of 12.000 €,
meaning that the required investment by the owner (about 26.000 €) is well below the expected
market value increase.
If the increase is in the order of 10%, there can be a slight issue as the market increase is
equal to 25.000 €, that is slightly lower than the maximum direct investment. However, due to
the current social and economic conditions of the people living in the selected building, owners
are not able to cover more than 10.000 € as their share of investment, thus making the criteria
satisfied also in this case.
Few more words are necessary to analyse the other constraint. If the owner is able to cover
10.000 €, the total amount of the loan is in the order of 28.000 € and a mortgage interest rate
of 3.5% makes the constraint satisfied. As a matter of fact, the total cost of the loan is equal to
34.013 €, with an annual instalment of 3.401 €. The saving in energy bill in the same ten years,
is equal to 10.500 €, while the fiscal incentives are up to 23.913 €. If the direct investment of
the owner is equal to 5.000 €, the mortgage rate should drop to 0,5% or lower to have the
criteria satisfied. Saving in energy bills and fiscal incentives are the same as in the previous
case, but the cost of the loan is equal to 34.209 € (a 33.287 € loan for 10 years at a rate of
0.5%). In the case with the presence of the EU contribution, as the BuildHeat project, the
condition is satisfied with an interest rate of 3% even if there is no direct contribution of the
dwelling owner from the beginning.
The analysis does not consider neither the discount rate of the money in the ten years, nor the
possible increase of the cost of energy that may impact on the calculation of the savings in
energy bills, as the primary goal of such analysis is to open a discussion with financial
institutions to better detail the business model.
The following Sections will present a more detailed economic analysis for three different cases:
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•

Case A: dwelling owners have to pay all the costs with no EC contribution available, getting
all the fiscal incentives

•

Case B: a EC contribution is available, like in the BuildHeat project

•

Case C: fiscal incentives are passed to the general contractor and used to cover part of
the retrofit costs at the beginning of the project (this scenario exploits an opportunity
included in the Italian regulation)

For all the three cases, three scenarios are evaluated according to the initial direct investment
in cash by the dwelling owners (0€, 5.000€ and 10.000€).

5.2.1 Case A
The first case to analyse is the typical case, where the dwelling owner must pay all the retrofit
solutions implemented by a general contractor. The incentives can be fully recovered by the
owner in a ten-year period. Usually the owner doesn’t have the necessary cash money to cover
all the expenses at the beginning of the project, thus he will get a loan/mortgage from a
financial institution. The economic analysis performed in this document will assume an interest
rate equal to 2%. Depending on the market conditions, the interest rate can be slightly higher
or lower than this value, but the general considerations of this analysis remain valid as well as
the methodology to evaluate the economic performance.

Figure 18: Money flow in Case A

This model is shown in Figure 18, where the role of each actor is very simple and
straightforward:
•

Financial Institution gives money to the owner before the retrofit, if required

•

The owner pays the contractor at the beginning of the works

•

The owner pays the reduced energy bill

•

The owner gets all the incentives according to the scheme defined by the authority

•

If there was a loan/mortgage, the owner returns the money to the financial institutions at
a given interest rate periodic instalments

The economic parameters for the analysis are summarized in Table 4.
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Parameter

Value

Current dwelling market value

250.000 €

Current energy costs per year

1.500 €

Energy saving quota

70%

Yearly instalment

10

Total investment

38.287,50 €

Interest rate for mortgage/loan

2%

Asset value increase5

25.000 €

Table 4: Parameters for the economic analysis in Case A

The economic simulations were performed considering a potential initial contribution from the
dwelling owner able to cover up to the total investment. However, it is quite impossible to find
an apartment building where all the owners are able to directly the entire investment, thus an
average contribution has been considered. Reasonably, the average contribution is no more
than 10.000 € per dwelling, but it can also happen that such direct investment is lower, thus
the selection of 5.000 € and no direct contribution at all as key scenarios. Furthermore, the
analysis considered a mortgage rate equal to 2%, that is the lowest rate that reasonably can
be obtained when getting a mortgage from a local bank, even in the current economic scenario
with low money discount rates.

Scenario 1

Scenario 2

Scenario 3

Cash

0,00 €

5.000,00 €

10.000,00 €

Quota to be financed

38.287,50 €

33.287,50 €

28.287,50 €

Total mortgage

42.624,14 €

37.057,82 €

31.491,49 €

Total incentives

23.913,75 €

23.913,75 €

23.913,75 €

Yearly energy costs after retrofit

450,00 €

450,00 €

450,00 €

Yearly mortgage instalment

4.262,41 €

3.705,78 €

3.149,15 €

Total yearly costs

4.712,41 €

4.155,78 €

3.599,15 €

Gross yearly balance

3.212,41 €

2.665,78 €

2.099,12 €

Yearly incentives

2.391,38 €

2.391,38 €

2.391,38 €

Net yearly costs

2.321,04 €

1.764,41 €

1.207,77 €

Net yearly balance

821,04 €

264,41 €

292,23 €

Table 5: Economic simulation results for Case A

5

Asset value increase has been set to 25.000 € (10% of the current market value) in the analysis for sake of
simplicity. The general considerations expressed in the Section 5.2 are still valid
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National incentives depend on the type of actions performed. According to the Italian
regulations, works related to the insulation can be recovered up to 70%, while in other type of
works, related to active measures like heating system, ventilation, etc., the recovering quota
drops to 50%6.
Table 5 summarizes the data from the three different scenarios identified, characterized by a
different initial commitment from the dwelling owners: no contribution (Scenario 1), 5.000 €
(Scenario 2) and 10.000 € (Scenario 3).
The results show that with the total yearly costs for the dwelling owners are higher than the
ones before the intervention. The gross yearly balance, calculated as the difference between
the current costs (1.500 €) and the expected ones for the 10 years following the retrofit, shows
that if there is no direct contribution in cash the expenses will have an increase of 3.212,41 €,
while if there is a contribution of 10.000 €, the expenses will have an increase of 2.099,12 €.
These figures, however, does not include the contribution of national incentives. The net yearly
balance parameter considers also this parameter, with a significant improvement of the final
cash flow. In case of a cash contribution by the dwelling owner of 10.000 €, the net yearly
positive with a reduction of the yearly expenses equal to 292,23 €. This parameter remains
positive even if the initial cash contribution is reduced to 7.500 € (in this case the net yearly
balance is equal to 13,91 €.

Thousands

Investment

Mortgage

Savings

Incentives

Asset value
Increase

€20.00
€10.00
€€(10.00)
€(20.00)
€(30.00)
€(40.00)
€(50.00)
Figure 19: Ten years cash flow for Scenario 1

6

Under specific circumstances these quota can be higher: 75% for the passive solutions and 65% to the active
ones. However, the analysis was conducted with the lower recovering percentages in order to have a more
general approach.
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Thousands

Investment

Mortgage

Savings

Incentives

Asset value
Increase

€20.00
€10.00
€€(10.00)
€(20.00)
€(30.00)
€(40.00)

€(50.00)
Figure 20: Ten years cash flow for Scenario 2

Thousands

Investment

Mortgage

Savings

Incentives

Asset value
Increase

€10.00
€€(10.00)
€(20.00)
€(30.00)
€(40.00)
€(50.00)
Figure 21: Ten years cash flow for Scenario 3
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Cumulative Cash Flow
€€(2.00)
€(4.00)
€(6.00)

Scenario 1

€(8.00)

Scenario 2

€(10.00)

Scenario 3

€(12.00)
0

1

2

3

4

5

6
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8
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Year
Figure 22: Cumulative cash flow of the three scenarios
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Figure 19, 20 and 21 show the 10-years cash flow for the Scenario 1, Scenario 2 and Scenario
3, respectively. From all the figures, it is clear that the only the increased value of the property
makes the investment profitable in a ten-year period. However, the market increase value is
only a virtual income as it is realized only if the dwelling is sold.
On the other hand, Figure 22 shows the cumulative cash flow for all the three scenarios,
highlighting that independently from the initial cash contribution, the pay back period is higher
than 17 years. However, technological systems can require changing some components (e.g.
heat pumps) before reaching this time.

5.2.2 Case B
The second case B to analyse (Figure 23) is similar to case A. As before, the dwelling owner
must pay all the retrofit solutions implemented by a general contractor. However, there is the
intervention of an external Body, like the European Commission, that provides a grant to cover
part of the investment. Owners are still able to fully recover part of costs through national
incentives, but this contribution is reduced with respect to the previous case as the costs
sustained by them are lower. Even if the investment is lower, the contribution from a bank or
financial institution is still very likely as the retrofit process has an estimated cost of about
26.000 €.
The external funder can provide money directly to the dwelling owners or to the contractor(s).
In the first configuration, owners receive a sum of money from the external funder to directly
pay the contractor(s), so they can have a lower loan or mortgage from the financial institution
or bank. In the latter one, it is the contractor that receives the funds from the external funder,
exposing a reduce investment cost to the dwelling owner, allowing him to require a reduced
loan or mortgage from the financial institution. A mixed contribution is also possible. In any
case, from the financial point of view, Case B differs from Case A for a reduced investment
costs, and consequently a reduced loan/mortgage as well as a reduced amount of national
incentives.

Figure 23: Money flow in Case B
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This model can be summarized as:
•

An external funder gives money to the owner and/or to the contractor

•

Financial Institution gives money to the owner before the retrofit, if required

•

The owner pays the contractor at the beginning of the works

•

The owner pays the reduced energy bill

•

The owner gets all the incentives according to the scheme defined by the authority

•

If there was a loan/mortgage, the owner returns the money to the financial institutions at
a given interest rate periodic instalments

The economic parameters for the analysis are summarized in Table 6.
Parameter

Value

Current dwelling market value

250.000 €

Current energy costs per year

1.500 €

Energy saving quota

70%

Yearly instalment

10

Total investment

38.287,50 €

Interest rate for mortgage/loan

2%

Asset value increase

25.000 €

External contribution

12.356,25 €

Table 6: Parameters for the economic analysis in Case B

Table 6Error! Reference source not found. is very similar to Table 5. The only addition is
the last row that specify the external contribution. The value shown in Table 6 (12.356,25 €)
comes from the analysis of the possible EC contribution to the Rome demo case in the context
of the BuildHeat project. However, this external contribution can be provided also by other
sources, or representing other amounts of money. The general considerations are still valid.
In Case B, national incentives are calculated in the same way as in Case A. But, their final
amount is lower as they are calculated over reduced costs sustained by the owners.
As in Case A, the analysis has been carried out on three different scenarios, based on the
cash contribution given by the dwelling owners.
The figures in Table 7 show that Case B is very good from the financial point of view. The
gross yearly balance is still negative as the savings in the energy bill are not able to fully cover
the yearly mortgage instalments. But, if national incentives are taken into account, the net
yearly balance becomes positive also for the Scenario 2 and not only for Scenario 3 (as in
Case A): 346,88 € and 903,49 € respectively.
If the interest rate of the mortgage rises, the net yearly balance for Scenario 2 remains positive
(31,80 €) until the interest rate reaches the value of 4.5%, a value that is well above the current
market value for a mortgage. On the other hand, keeping the interest rate constant at 2%, the
minimum of direct cash investment from the owner can be identified in order to have a net
yearly balance positive. The minimum value is 2.000 €, corresponding to a positive net yearly
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balance equal to 12,88 €. To have a net yearly balance positive in the Scenario 1, the interest
rate for the mortgage must drop to 0,5%, the same value required in Case A to have a positive
net yearly balance with a direct cash investment of 5.000 €.

Scenario 1

Scenario 2

Scenario 3

Cash

0,00 €

5.000,00 €

10.000,00 €

Quota to be financed

25.931,25 €

20.931,25 €

15.931,25 €

Total mortgage

28.868,36 €

23.302,03 €

17.735,71 €

Total incentives

16.270,63 €

16.270,63 €

16.270,63 €

Yearly energy costs after retrofit

450,00 €

450,00 €

450,00 €

Yearly mortgage instalment

2.886,84 €

2.330,20 €

1.773,57 €

Total yearly costs

3.336,84 €

2.780,20 €

2.223,57 €

Gross yearly balance

1.836,84 €

1.280,20 €

723,57 €

Yearly incentives

1.627,06 €

1.627,06 €

1.627,06 €

Net yearly costs

1.709,77 €

1.153,14 €

596,51 €

Net yearly balance

209,77 €

346,86 €

903,49 €

Table 7: Economic simulation results for Case B
According to these results, it is clear that the presence of a direct contribution from an external
source, like the EC in the case of the European project, has a huge impact on the financial
analysis of a retrofit project, allowing to obtain higher performance levels with a reduced direct
cash contribution from the dwelling owners.
Figure 24, 25 and 26 show that the ten years cash flow for the three Scenario respectively.
The improvement of the economic conditions seen in the figures in Table 7 is even clearer in
the Figures, where the cash flows is nearly positive even without the contribution of the asset
value increase. Furthermore, the cumulative cash flow for the three Scenarios shown in Figure
27 presents a pay back period in the order of 10 years for Scenario 3 and 11 years for Scenario
1 and Scenario 2, with a significant advantage with respect to the Case A discussed in Section
5.2.1
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Thousands

Investment

Mortgage

Savings

Incentives

Asset value
Increase

€30.00
€20.00
€10.00
€€(10.00)
€(20.00)
€(30.00)
€(40.00)
Figure 24: Ten years cash flow for Scenario 1

Thousands

Investment

Mortgage

Savings

Incentives

Asset value
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Figure 25: Ten years cash flow for Scenario 2
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Figure 26: Ten years cash flow for Scenario 3
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Figure 27: Cumulative cash flow of the three scenarios

5.2.3 Case C
National incentives have a huge impact on the economics of a retrofit project, allowing the
dwelling owners to recover more than half of the costs of the retrofit process. However, there
are some elements to consider to fully exploit the incentives.
As they are structured, the national incentives considered in this analysis are calculated at the
beginning of the retrofit project, when the contractors get the money for their job. The total sum
is then divided into the equal parts and deducted from the taxes in the following ten years (one
part per year). The Italian government chose this approach to reduce the global impact on the
National funds, but it introduces a risk factor for the owners. As a matter of facts, in order to
fully recover all the expected incentives, dwelling owners must be sure to pay enough taxes
for each of the following ten years to recover the yearly quota. Additionally, there can be some
changes to the regulations that can modify how the incentives can be recovered, impacting the
financial model.
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To overcome this issue, a dwelling owner can decide to transfer the incentives to the
contractors, using this amount of money as part of the payment for the retrofit. With this
solution, the dwelling owners reduce their risk as they can immediately valorize the incentives
transferred to the contractors. Moreover, the requested funds to the bank are lower, with a
reduced impact also of the interest rates.
The contractors must agree to have an advance payment made through the transfer of
incentives, as they will get that money in 10 years. However, they can transfer again the
incentives to other private entities or sign specific agreements with banks or financial
institutions, using the incentives as a warranty. This approach is becoming more and more
common, and it is at the base of the financing model for the BuildHeat demo case in Pinerolo.
Case C aims at exploring this possibility, starting from the configuration analysed in Case A,
with the transfer of all the available incentives to the contractor. Actually, dwelling owners can
decide to transfer only a part of incentives, but the analysis considers a full transfer. In this
way, Case A represents one boundary (no incentives transferred) and Case C (all incentives
transferred).

Figure 28: Money flow in Case C

Figure 28 shows the money flow for the Case C. The two arrows exiting from the Incentives
box are smaller than the ones in the previous cases, as the total amount is split between the
owner and the contractor. If the quota of incentives transferred to the contractor is equal to
zero, this case is the same of Case A. The figures shown in the following tables come from the
configuration with a 100% quota of incentives transferred to the contractor.
Table 9 summarizes the economic parameters used in Case C. The only addition is the last
row that specify the quota of incentives transferred to the contractor as an advance payment.
In the analysis, this value has been set to 100%. If the owner decides to transfer only part of
the incentives, the results are in the middle between the results obtained in Case A and the
ones obtained in Case C, accordingly to the quota of shared incentives.
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Parameter

Value

Current dwelling market value

250.000 €

Current energy costs per year

1.500 €

Energy saving quota

70%

Yearly instalment

10

Total investment

38.287,50 €

Interest rate for mortgage/loan

2%

Asset value increase

25.000 €

Quota of shared incentives

100%

Table 9: Parameters for the economic analysis in Case C

As in Case A and in Case B, three scenarios, based on the cash contribution from the owners,
have been explored.

Scenario 1

Scenario 2

Scenario 3

Cash

0,00 €

5.000,00 €

10.000,00 €

Quota to be financed

14.373,75 €

9.373,75 €

4.373,75 €

Total mortgage

16.001,80 €

10.435,47 €

4.869,14 €

Total incentives

23.913,75 €

23.913,75 €

23.913,75 €

Yearly energy costs after retrofit

450,00 €

450,00 €

450,00 €

Yearly mortgage instalment

1.600,18 €

1.043,55 €

486,91 €

Total yearly costs

2.050,18 €

1.493,55 €

936,91 €

Gross yearly balance

550,18 €

6,45 €

563,09 €

Yearly incentives

-€

-€

-€

Net yearly costs

2.050,18 €

1.493,55 €

936,91 €

Net yearly balance

550,18 €

6,45 €

563,09 €

Table 10: Economic simulation results for Case C

Table 10 shows that the Net yearly balance in Case C is positive with a cash contribution of
5.000 €, while it is highly positive is the contribution is 10.000 €, with a saving of 563.09 € each
year with respect to the current costs. However, in this case, the cash contribution is not very
meaningful as it implies a very low loan, as only 4.373,75 € must be financed by a bank or
financial institution. On the other hand, if dwelling owners are not able to provide any cash
contribution at the beginning of the project, the net yearly balance is still highly negative
(550,18 €). Even if the interest rate of the loan drops to 0%, the balance remains negative.
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Figures 29, 30 and 31 show the ten year cash flow for the three Scenario analysed. These
figures clearly show that even if the initial investment is lower than Case A and Case B, the
cash flow is positive only if the asset value increase is considered. However, as introduced
before, the asset value increase is a real monetary contribution only when the property is sold,
thus it can be considered a “virtual” contribution.
Figure 32 shows the cumulative cash flow, highlighting that the pay back period for all the three
Scenario is in order of 15 years (actually, a slightly bit higher in the Scenario 1)
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Incentives

Asset value
Increase
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Figure 29: Ten years cash flow for Scenario 1
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Figure 30: Ten years cash flow for Scenario 2
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Figure 31: Ten years cash flow for Scenario 3
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Figure 32: Cumulative cash flow of the three scenarios

5.3 Main Findings
This section presented an evaluation of possible financing schemes for residential building,
analysing how the investment will affect the yearly balance of the dwelling owners, taking into
account the possible national incentives. Italian national incentives were considered, as they
allows to recover more than 50% of the investment costs in ten years.
Dwelling owners can pay the investments partly with a direct cash contribution and partly
through a loan or mortgage from a local bank or financial institution. However, hardly a dwelling
owner is able to provide a contribution higher than few thousands of euros, thus the analysis
considered three scenarios: one with no cash contribution, one with a contribution of 10.000 €
and one in the middle (a cash contribution of 5.000 €).
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The analysis used a fixed interest rate of 2% and a duration equal to 10 years. The interest
rate of 2% is a realistic value on the current real estate market. Some considerations were also
presented if the interest rate will raise or drop from that value. The 10-years duration was
chosen as it is the same coverage period of the selected incentive scheme, thus, after that
period, the savings for the dwelling owners are represented by the energy savings only, making
the analysis simpler.
The main results achieved can be summarized as:
•

even in presence of a strong national incentive schemes based on public funds, dwelling
owners have to provide an initial cash contribution quite high if they want to have a yearly
balance positive with respect to their current costs;

•

energy savings cannot be the only driver to persuade dwelling owners to perform a deep
retrofit, but other elements need to be considered, like the increase of the market value of
the property;

•

it is important to identify the proper balance between the works to do (and their associated
costs) and the expected results. In many cases, it is not worthy to try to achieve the
absolute performances as, after a certain threshold, the marginal gain is limited compared
with the achieved result.
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6 District Energy Governance (DEGOV)
The BuildHeat project aims to conceive, develop and demonstrate systemic approaches for
the energy renovation of multifamily houses, with a special focus on developing effective
Heating, Ventilation and Air Conditioning solutions. In this way, a few standard, cost-effective
and easy-to-implement solutions will be made available, which are next to the market and can
be adapted to the social, economic, regulatory and environmental context encountered.
However, the previous sections showed that a deep retrofit could not be economically
sustainable, even taking into account national incentives schemes. Thus, new models must be
developed to pave the way for the diffusion of energy efficiency technologies and solutions as
well as to better reach the European goals.
Therefore, starting from the integrated approach of BuildHeat, it is possible to incorporate in a
unique action owners’ interests (higher value of the property, comfort and healthiness, and
lower energy bills), European interests pursued aiming at sustainability and recovery plans,
and large investors’ profits in order to identify a leverage effect able to mobilize large capitals.
An effective governance of the approach can be pursued through the creation of a District
Energy Governance Company (DEGOV), able to act as an independent interface between
all the relevant players: large private investors, local contractors, local banks and building
managers. Based on the context of the Rome demo case, the DEGOV will be able to create a
cluster or retrofit initiatives providing and efficient way for their management and the
interactions with potential external investors.
The main direct responsibilities of the DEGOV can be summarized as:
•

To identify the specific opportunities related to energy efficiency and saving

•

To design and to customize the solutions for each specific context

•

To assess the effective energy consumptions reduction coming from the adoption of the
identified solutions, also through the direct monitoring of the updated energy performance

•

To manage a maintenance service after the installation in collaboration with selected local
contractors

•

To ensure the economic sustainability of the whole process, in partnership with local
financial institutions able to provide the necessary monetary resources for the renovation

•

To certify the consistency and the integrity of the data monitored, which represent the
basic block for the evaluation of the energy savings.

Furthermore, the so-designed DEGOV will be able to effectively manage all the energy related
services in a local district, paving the way for the creation of “energy communities”, that is
systems able to self-generate the energy required to properly work and to sell the surplus
energy to the external grid. However, currently, there are some regulatory issues preventing
the constitution of such systems, but they can be available in a near future, thus the new energy
service companies have to deal with such a possibility.
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6.1 DEGOV management structure
Several players will be involved in the DEGOV. a possible management structure of the
DEGOV is shown in Figure 33, highlighting the relations between the various players.

Figure 33 - DEGOV Management structure

The elements of the management structure and their respective functions are:
•

New Company, that is the DEGOV that is responsible for the integrated management and
governance of the whole approach, acting as an interface between all the players involved:
large investors, local contractors, local financial institutions, building managers and
owners. Practically speaking, the DEGOV is able to aggregate residential buildings, with
different owners, into a larger cluster where the investment size for energy efficiency
measures is compliant with the big national and international financial institutions.
Depending on the specific configuration in each context, the DEGOV can operate in the
white certificates market (e.g. when acting as an ESCO) or issue royalties for the start-up
of the refurbishment process in a specific neighbourhood.

•

Large private investors, like for example the European Investment Bank, the KfW, pension
funds, etc., are ready to make available the necessary financial resources to cover the
costs for the refurbishment actions. As they usually require an investment size in the order
to 10 M€, they cooperate with the DEGOV in order to cluster enough local initiatives and
to reach the proper size. Spreading a single investment into several smaller initiatives is
also a way to reduce the financial risk of the operation. Moreover, the investors can sign
specific agreements with insurance companies to further reduce the risk.

•

Building manager provides a single interface toward the DEGOV to better define which
actions have to be performed and to manage the data collection procedure. The building
manager is also responsible for contacting and selecting the local contractors who will
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perform the various interventions and install the equipment. Obviously, the building
managers will take all the relevant decision accordingly to the dwelling owners’ will.
•

Dwelling owners are basically the owners of the building and, consequently, responsible
for the payments of the refurbishment actions, but they are also who experience the
advantages from the adoption of the energy efficiency actions: reduction of energy
consumptions and reduction of energy bills, associated with an improvement of the quality
of life. Beside a reduction of the energy bill, each building owner can recover part of the
investment through tax deduction or other fiscal incentives programme. Furthermore, the
refurbishment process is also able to increase the market value of the dwelling. Finally,
the owners can access specific financial tools to cover part or all the costs of the
refurbishment actions.

•

Local contractors are the responsible for installing the selected equipment and
implementing the required refurbishment works. They are selected by the building
manager, but they have also a connection with the DEGOV as specific economy of scale
can be identified in order to reduce the single cost of each piece of equipment, increasing
the saving for the dwelling owners.

•

Public bodies do not have a direct involvement on the management structure, but they
can provide a formal approval of the approach and operational suggestions on the bids
and calls for the different actions. Moreover, they can support the DEGOV to access public
funds and incentives, if available. Their role is quite marginal in the whole process, but
from in certain territorial contexts, their formal approval can make the final users and
dwelling owners keener to follow the proposed model.

6.2 DEGOV Financial Model
A preliminary evaluation of the economic sustainability of the DEGOV can be performed
through Monte Carlo simulations, as a wide number of variables may influence the
economic/financial indicators and each of them can be described by a probability distribution
(usually a normal or Gauss) with a mean value and variance. In fact, the variance of each
variable can generate a wide range of possible configurations that cannot be rationally
explored by enumeration method, but they can be explored by statistical approach. In a Monte
Carlo simulation, a random approach is defined by following the probability distribution of each
variable: a value of a variable is randomly selected within a range taking into account its
likeliness to assume a given value. The resulting economic and financial indicators, calculated
by analytical formulations using this random selection for all the variables, are consequently
represented by a probability distribution with a mean value and a variance. This preliminary
analysis is based on the initial data provided by the Rome demo case, considering the same
values for buildings with the same characteristics located in a similar geographic area. Some
possible economic and financial indicators can be derived from Monte Carlo simulations, to
assess the sustainability of the governance model described in Section 6.1.
The main actors of the model considered in the simulation are:
•

Dwelling Owners: the owners of the dwellings in the residential building;

•

Local Contractors: one or more contractors to perform the energy efficiency actions in the
building, that are linked in a network able to guarantee high quality standards;

•

Local Banks: local financial entities (e.g. the local bank shown in Figure or another kind
of financial institution) able to inject liquidity to homeowners (by means of loans or
mortgages) in order to support the energy efficiency actions;
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•

District Energy Governance Company (DEGOV): is the entity with scientific, technologic
and management expertise able to manage the process of the renovation and energy
efficiency action.

6.2.1 Definition of economic Scenarios
In order to perform the economic evaluation, some assumptions are required. In this way, it is
possible to calculate the cash flow for different retrofit configurations. The analysis takes into
account a whole district area in order to reach an investment size compatible with what
required by large private funds or other funding institutions. Furthermore, the analysis doesn’t
take into account the EU contributions, as intended in the BuildHEAT project, as well as the
energy prices are considered constant for the whole 10 years period.
The analysis are similar to the ones performed in Section 5.2. However, the extension of the
possible area of intervention as well as the use of numerical simulation through the use of the
Monte Carlo methodology allow to increase the generality of the results achieved. Thus, the
same approach can be replicated in another territorial contexts,
In particular, three different scenarios for energy efficiency actions were supposed:
1. 100% of innovative saving pack (100% IN): all the dwellings are refurbished with an
“innovative” energy saving pack (i.e. the saving package of BuildHEAT project) with high
capital costs but also with the maximum energy saving
2. 100% of traditional saving pack (100% TR): all the dwellings are refurbished with a
“traditional” energy saving pack (i.e. the saving package conventionally proposed by
builder) with lower capital costs but with a lower energy saving than scenario 1.
3. mix of 50% innovative and 50% traditional saving pack (50% MIX): half of the total number
of dwellings are refurbished with the innovative energy saving pack, while the remaining
half are refurbished with the traditional one. For what concerns the analysis, the capital
cost and the corresponding savings are an average value between scenario 1 and scenario
2.
Capital costs and energy saving for the different scenarios in the Italian Rome study case are
summarized in Table 11 that also includes the standard deviation for the achievable costs
reduction. Each simulated scenario is then compared against a reference scenario, where no
energy efficiency actions are performed. In this reference scenario, the average bill for space
heating is equal to 1.687 €, with a standard deviation of 170 €7.
100% IN

Capital
costs
(k€)

Cost
Saving
(%)

40

78

100% TR
Bills Cost
Reduction
(€)

mean

stdev

1313

136

Capital
costs
(k€)

Cost
Saving
(%)

25

64

50% MIX

Bills Cost
Reduction
(€)
mean

stdev

1077

111

Capital
costs
(k€)

Cost
Saving
(%)

32.5

71

Bills Cost
Reduction
(€)
mean

stdev

1195

123.5

Table 11 Parameters definition

7

These value are based on historical data for bill in the Rome demo case. They are slightly higher than the
values used in the analysis in Section 5 as they are related to a single year, whle the former are referred to an
average value over more years.
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The contribution to the capital costs from the dwelling owners may be also variable depending
on their economic availability and propensity to invest in energy efficiency. This aspect was
also taken into account considering different level of homeowner contribution to the capital cost
from 0% to 100% with steps of 25%. If they are not able to cover all the costs with their own
funds, dwelling owners need a supplementary economic contribution (i.e. a loan or mortgage)
from the a local bank or another local financial institution to cover the overall costs of the
refurbishment actions. Thus, under this further variability, several new possible scenarios can
be defined and a matrix representation (Table 12) can be used to summarize all of them.

Homeowner loan
(% of Capital cost)

Energy saving packs
100% TR

100% IN

50% MIX

100%

a

b

c

50%

d

e

f

75%

g

h

i

0%%

l

m

n

25%

o

p

q

Table 12: Matrix representation of the possible scenarios

Finally, assuming a loan duration equal to 10 years, the cash flows for the owners in the whole
period were evaluated in each scenario by considering also the fiscal incentives and the
increase of the property value due to the effect of the renovation actions.
The tax credit for renovation action was considered as fiscal incentive for the Italian case study
and it was conservatively estimated at 36% of the capital costs. This is the minimum quota for
recovering retrofit costs through tax deductions. In the last few years, this quota was increased
and made different depending on the type of action. In this section, it was selected the lower
quota in order to guarantee a higher level of generality, but similar results can be achieved
also with higher tax deductions, as described in Section 5.2, where the real tax deduction
quotas were used.
At the same time, the increase of the property value was presumed equal to 10%, 12.5%8 and
15% of its presumed market value in case of installation of traditional, mixed and innovative
pack, respectively.
Figure 34 synthetically shows the results of the 10-years cash flows in each configuration.

8

In scenario 3, half of the dwellings will experience a revaluation of about 15%, while the other half a revaluation
of about 10%, thus in the analysis the average value of 12.5% has been considered.
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Scenario a

Scenario b

Scenario c

Scenario d

Scenario e

Scenario f

Scenario g
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Scenario i

Scenario l

Scenario m

Scenario n

Scenario o

Scenario p

Scenario q

Figure 34: Ten years cash flow for scenario a to q
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All the figures are formed by 8 columns, each one representing a different contribution to the
10-year cash flow for each dwelling:
•

the first column represents the energy cost for space heating and DHW9 in a 10-years
period when no refurbishment actions are implemented. Thus the column represents a
reference cost (i.e. an outcoming cash flow) for the energy consumption of each flat.

•

the second column represents instead the outcoming cash flow related to the loan thus it
is the sum of all the loan instalments over the 10-years period.

•

the third column represents the economic benefits due to the energy saving actions. In
other words, it represents the incoming cash flow due to a cost reduction of the energy
bill.

•

the fourth column represents instead the economic benefits due to incentive of tax credit
for renovation action in a 10-years period. In other words, it represents a further incoming
cash flow due to the tax credit mechanism.

•

the fifth column is the difference between the sum of incoming cash flows and the sum of
outcoming cash flows of the first four columns. The result represents the net costs of the
energy consumption in each configuration.

•

the sixth column is the outcoming cash flow that represents the economic initial
contribution of the homeowner to the capital costs of the renovation actions.

•

the seventh column is the potential incoming cash flow derived from the increase of
property value.

•

the eighth column is finally the sum of the net energy cost, the economic contribution of
the homeowner and the increase of property value. It substantially represents the net
income potentially exploitable if after a 10-years period the flat was sold.

The above presented scenarios give a wide overview on the possible economic situations of
the dwelling owner. Low economic availability for the owners (i.e. low initial cash contributions
to the capital costs) means an higher loan and viceversa as significantly shown in scenario a,
b and c and l, m and n respectively. However, it is not statistically realistic to suppose a large
initial contribution from the homeowners due to relevant requirements of capital costs. Thus,
much more interesting are those solutions where two different constraints can be potentially
respected:
•

The 10-years incoming cash flow due to the fiscal incentive (i.e. tax credit) covers the 10years cash flow of the loan

•

The initial contributions from the homeowners is covered by the increase of property value.

In this light, the homeowner investment availability can be better exploited since the economic
benefits from the energy saving effect can be used to reduce the bills costs. The scenarios o,
p and q seem to fulfil these constraints.
Similarly, other interesting solutions can be explored when:

9

DHW: Domestic Hot Water
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•

The sum of 10-years incoming cash flow due to the fiscal incentive (i.e. tax credit) and the
10-years incoming cash flow due to the energy saving effect (i.e. bills reduction) covers
the 10-years cash flow of the loan

•

The initial contributions from the homeowners is covered by the increase of property value.

In these scenarios, the economic benefits from the energy saving effect can be used to reduce
the economic impact of the loan rather than the reduce bill costs. The scenarios d, e and f
seem to fulfil these alternative constraints.

6.2.2 Simulations
A Monte Carlo simulation was performed in scenarios f and q able to fulfil the constraints
identified in the previous section. In this way other economic and financial indicators were
analysed for all the actors of the energy governance platform in order to highlight their possible
economic/financial results.
Table 13 shows the additional assumptions required for the simulations.
Mean

Standard
Deviation

1000

0

Mix Pack Saving
(0% all flats with TR pack; 100% all
flats with IN pack)

0-100%

16%

Owner Initial Cash Contribution
(% of Capital Cost)

0-100%

10%

Capital Cost

25-40k€

2kE€

Interest Rate of Loan

2.5%

0.2%

Overhead costs of local Bank
(% of avg financed asset)

0.3%

0%

Overhead costs of DEGOV
(% of avg asset value)

0.5%

0%

Cost of Equity DEGOV

6%

0%

Operating margin of EN
(including economies of scale)

6%

0%

DEGOV Equity
(% of asset value)

15%

0%

Local Bank Equity
(% of financed asset)

15%

0%

Number of flats

Table 13: Additional assumptions

www.BuildHeat.eu

Page 57 of 76

In particular, the cost of equity (Ke) was calculated by Capital Asset Pricing Model for the Italian
case study as follow:
𝐾𝑒 = 𝑅𝑓 + 𝛽(𝑅𝑚 − 𝑅𝑓 )
where:
•

Rf = 1% is the risk-free rate of interest such as interest arising from government bonds.

•

Rm is expected market return

•

Rm - Rf = 5% is the mean risk premium in the Italian market (in the period 1900-2000)

•

β = 1 is the risk measure

Some other additional hypothesis was also taken into account in order to consider possible
financial/economic relationships between the actors of the energy governance. Table 14
shows the possible economic inflows and outflows for the different actors that in a first proposal
could be exchanged between the different parties of governance model. In particular, under
the proposed governance model the DEGOV could obtain economic inflow of 1%/year of the
capital funded from the local bank and another economic inflow (as lump sum) of 3% of the
capital costs from the network of local contractors.

Outflow
DEGOV

Inflow

DEGOV

Local
Contractors

Local Bank

3%

1%

Dwelling
Owners

Local
Contractors

6%

Local Bank

2.5%

Dwelling
Owners

12.5%

Table 14 – Economic inflows and outflows

Owners could have two different outflows: the former related to the profit margin equal to 6%
for the network of local contractors, the latter related to the loan interest rate equal to 2.5% for
the local bank. Finally, the owners benefit an increased property value equal to 12.5% as
average value.
The resulting Monte Carlo simulation performed for scenario f is summarized in the next
graphs. Thus, some conclusion can be drawn from the assumption above mentioned for
scenario f by analysing cumulative frequencies shown in Figures 35, 36 and 37:
•

ROE10 of DEGOV can vary in within 3% and 10%

•

ROE of local bank is not positive

•

PBP11 of capital costs including the loan interests can vary within 25 and 40 years

10
11

ROE: Return on equity
PBP: Pay back period
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•

PBP of capital costs invested by homeowners can vary within 20 and 35 years

•

NPV12 of DEGOV has a probability of 50% to be greater than 0.6 M€

•

NPV of local bank can vary within -2 M€ and -0.4 M€

•

NPV of the network of local contractors can vary within 0 and 0.6 M€

•

NPV of owners has a probability of 70% to be greater than 12 M€

12

NPV: Net presetn value
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Figure 5: ROE cumulative frequency for DEGOV and local bank

Figure 36: PBP cumulative frequency for owners with and w/o loan interests

Figure 37: NPV cumulative frequency for all the parties.
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Similarly, other evaluations can be also pointed out from the distribution shown in Figures 38,
39 and 40:
•

ROE of DEGOV has a probability of 65% to be in a range within 5% and 8%

•

ROE of local bank has a probability of 55% to be in a range within -8% and -5%

•

PBP of capital costs has a probability of 55% to be in a range within 24 and 28 years

•

NPV of DEGOV has a probability of 50% to be in a range within 0.5 and 0.8 M€

•

NPV of local bank has a probability of 65% to be in a range within -1.3 and -0.9 M€

•

NPV of the network of contractors has a probability of 55% to be in a range within 0.2 and
0.4 M€

•

NPV of owners has a probability of 55% to be in a range within 12 and 15 M€
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Figure 386: ROE distributions for DEGOV and local bank

Figure 79: PBP distributions for owners with and w/o loan interests

Figure 40: NPV distributions for all the parties
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On the other hand, the following graphs summarize the results from the Monte Carlo simulation
performed taking into account the scenario q. Also in this case, some conclusion can be drawn
from the assumption above mentioned for scenario q by analysing cumulative frequencies
shown in Figures 41, 42 and 43:
•

ROE of DEGOV has a probability of 60% to be greater than 35%

•

ROE of local bank can vary within -4% and 4%

•

PBP of capital costs including the loan interests has a probability of 50% to be in a range
within 36 and 46 years

•

PBP of capital costs invested by homeowners has a probability of 50% to be in a range
within 36 and 44 years

•

NPV of DEGOV has a probability of 50% to be greater than 5M€

•

NPV of local bank has a probability of 50% to be positive

•

NPV of the network of local contractors can vary within 0 .9 and 1.6 M€

•

NPV of owners has a probability of 90% to be greater than 2M€
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Figure 41: ROE cumulative frequency for DEGOV and local bank

Figure 42: PBP cumulative frequency for owners with and w/o loan interests

Figure 43: NPV cumulative frequency for all the parties
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Figure 44: ROE distributions for NewCo and local bank

Figure 45: PBP distributions for owners with and w/o loan interests

Figure 46: NPV distributions for all the parties
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Similarly, other evaluations can be also pointed out from the distribution shown in Figures 44,
45 and 46:
•

ROE of DEGOV has a probability of 70% to be in a range within 31% and 38%

•

ROE of local bank has a probability of 60% to be in a range within -1% and 1%

•

PBP of capital costs has a probability of 50% to be in a range within 42 and 46 years

•

NPV of DEGOV has a probability of 55% to be in a range within 4.8 and 5.2 M€

•

NPV of local bank has a probability of 72% to be in a range within -0.1 and 0.1 M€

•

NPV of the network of local contractors has a probability of 55% to be in a range within
1.1 and 1.3 M€

•

NPV of owners has a probability of 55% to be in a range within 3.6 and 7.4 M€
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7 The “Servizio Energia Plus” Model
The demo case developed in Pinerolo looks very promising in business terms, since in 2019
all the dwellings are owned by the same subject, so the retrofit-related decision process is
more easily manageable.
Some definitions can be recalled in order to describe the “Servizio Energia Plus” (SEP) Model
and put it in comparison with other energy performance contracting
Energy Performance Contracting (EPC): a contractual arrangement between the beneficiary
and the provider (normally an ESCO) of an energy efficiency improvement measure, where
investments in that measure are paid for in relation to a contractually agreed level of energy
efficiency improvement” [Art. 3-j of the Directive 2006/32/CE].
Legal Framework: Directive 2006/32/CE (and related Italian Dlgs. n. 115/2008) and Directive
2012/27/UE (and related Italian Dlgs 102/2014). SEP is an EPC contract valid in Italy where
the tax credit transfer is allowed from flat owners to the Condominium, that in turn uses it to
pay the ESCO). SEP can be also referred to as “EPC+” contract.
Energy Service Company (ESCO): a natural or legal person that delivers energy services
and/or other energy efficiency improvement measures in a user's facility or premises and
accepts some degree of financial risk in so doing. The payment for the services delivered is
based (either wholly or in part) on the achievement of energy efficiency improvements and on
the meeting of the other agreed performance criteria [Directive 2006/32/CE].
The main stakeholders and their relations are shown in Figure 47.

Figure 47: ESCO – stakeholders and their relations
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The contractual types analyzed so far are models that represent the relationships between the
subjects involved. These models may differ from the relationships that are put in place in the
real world, since the contractual model implemented in practice is characterized by a logic of
economic maximization of processes that brings about changes in the relationships between
the subjects involved.
Tecnozenith is a private construction company. ACEA Pinerolese Energia (in the following
ACEA) is a local energy utility whose core bussiness is the supply of electric energy and gas.
The logic of economic maximization leads to the creation of agreements between subjects that
aim at an increase in revenues through the economy of scale, making the exchanges between
the parties more profitable. A grouping is then formed between the ESCO and the energy
supply service company.
This link, confirmed by agreements between the parties, allows greater feasibility and
economic security of the projects thanks to the sharing of fiscal credit and deductions, as a
result of Italian legislation. This is the context where the pilot site of BUILDHEAT is being built,
i.e. relaying on a Joint Venture between Acea Pinerolese Energia and the ESCo Tecnozenith.
The business model of the pilot site is therefore the result of the combination of “traditional”
EPC approach (that uses off-the-shelf technology and in Italy is called SEP) with the use of
innovative BUILDHEAT solutions.
The approach for the pilot site of BUILDHEAT can be eventually dedicated to the whole Italian
Real estate portfolio, consisting of residential condominium built between 1950 and 1975: this
issue will be dealt with in the Deliverable 6.7 for “early adopters”.
The objectives are:
• reducing the consumption of fossil fuel in condominiums for heating by at least 80%
•

using solar energy for at least 66% of the residual needs of the post-efficiency building

•

making the multi-family houses more efficient with no extra costs compared to the sum of
the historic heating costs and the taxes paid by the flat owners of Condominium.

Three main project-management steps can be defined:
STEP 1: Interventions planned on the building envelope
•

external Doors and Windows replacement

•

insulation of walls with insufflations or coating

•

insulating coating towards the cellar ceiling

•

attic insulation

STEP 2: Interventions on energy production:
•

installation of photovoltaic system on the roof

•

installation of heat pump system in hybrid operation with the condominium boiler

STEP 3: Energy management:
• signing of a 10-year “Servizio Energia Plus - SEP” (EPC according to Legislative Decree
115/2008, where the tax credit transfer is allowed from flat owners to the Condominium,
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that in turn uses it to pay the ESCO) with the condominium, with which the energy result
and installation are guaranteed.
•

subscription of a “net metering” agreement (in Italian “scambio sul posto”) with the GSE
(Gestore del Sistema Elettrico, the Italian Body managing electric energy), to be able to
use asynchronously the energy produced by the photovoltaic system on the Heat Pump

The four main pillars of SEP on which the Business Plan is based are:
•

Tax Credit

•

Third Party Financing (FTT)

•

Savings on current heating cost

•

Transfer of the Tax Credi

Tax Credit: the Italian law provides for three types of tax bonuses in these cases:
•

Ecobonus on the building envelope, at the 75 % of the works’s cost

•

Ecobonus on Heat Pump, equal to 65% of the works’s cost

•

Renovation on Photovoltaic equal to 50% of the works’s cost

Third Party Financing (TPF) : a contractual agreement that includes a third party, in addition
to the energy supplier and the beneficiary of the energy efficiency improvement measure,
which provides the capital for this measure and charges the beneficiary a fee equal to a part
of the energy savings achieved using the measure itself. Usually, the third party lender is a
Bank.
Savings on Current Heating Expense: the savings generated by the technical project are
shared with the Condominium as the Contract says, so that it can partially or totally use it to
repay the fee due to the Third Party Financier.
The Tax Credit Transfer: the tax credit generated by the energy efficiency works can be
transferred to the executor of the works or to the holders of the SEP contract and therefore
can be used as partial payment of the works performed. In the pilot site of BUILDHEAT Project,
only the portion of the tax credit deriving from the Ecobonus on the Building Envelope is sold
to the Contractual Holders, while the Ecobonus from Heating Pump (possibly transferable) and
from photovoltaic renovation (not transferable) remain for the Condominum.
The payment of the works is as follows:
Total amount of work = Sale of Tax Credit from the Envelope + Third Party Financing
The FTT is paid through an unsecured 10-year loan to the condominium, which remains the
only responsible towards the Third Lender.
The Third Party Financing is repaid through a fee that will be composed as follows:
RF = HSS + ATCPDC + APTC
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Where:
• RF = Refundable fee
•

HSS = Heating Savings Sharing

•

ATCPDC = Annual Tax Credit from for the Heating Pump

•

APTC = Annual Photovoltaic Tax Credit

The dissemination of the efficiency model throughout the Italian territory through a network of
territorial "Multi-utilities" linked with the ESCO mothers by Joint Venture (JV) contracts can be
envisaged, and this may make the replication of BUILDHEAT easier. In this way, availability in
the area is guaranteed, being able to take advantage of the multi-utility territorial commercial
contracts and their fiscal capacity at the same time.
Figure 53 describes the links among the different Stakeholders.

Figure 53: the Business Model
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7.1.1 Comparison amont contract typologies
Table 15 shows a comparison among the distinctive features of the main typologies of
contractual models.

Table 15: comparison among contract typologies

Table 16 shows a comparison between SEP and EPC contracts, where, thanks to the tax credit
transfer, the payee is the Condominium itself.

T
Table 16: comparison between SEP and EPC contracts
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7.1.2 Description of the “Pinerolo” demo case (planned installation intervention)
The building, a 4-level multi-family house, is located on a hillside in via Cittadella in the city of
Pinerolo (Figure 54). It is composed of10 flats facing on all cardinal points, with an annual
baseline cost for heating and domestic hot water of about € 15,000/year.

Figure 54: the “Pinerolo” demo case

The following envelope efficiency improvement intervention are planned: replacement of all
windows and doors, application on all vertical walls of the building of a ventilated wall and
installation of coating layers on the ceilings towards the terrace, the garage and the cellars.
Concerning the heating system efficiency intervention are: installation of a 12 kW photovoltaic
system on the roof, insertion of a heat pump on the roof, with a “scambio sul posto” contract
with the GSE and insertion of digital regulation system for hybrid operation between
condensing boiler and Heat Pump.
The sanitary system efficiency intervention is made of: installation of a solar thermal system
on the roof, insertion of a thermal exchange device in the cellar and installation of decentralized
water tanks and producers in each flat.
The contractual scheme of the interventions is based on signing of a ten-year SEP contract on
condominium works appointed at the ESCO side, guaranteeing the expected operating results.
A ten-year contractual guarantee on all interventions performed is provided. A contractual cost
of the service is established equal to the historical baseline consumption parameterized to the
GG (degree-day) actually measured.
Payment for interventions are indicated below:
•

CT: Credit Transfer to Esco for approximately 41,06% of the total

•

BHC: Build Heat Contribution for compensation of Advanced Technologies for about
31,37% of the total

•

CBL: Condominium Bank Loan payable through the savings obtained in 10 years for about
25,57% of the total
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Energy diagnosis
The Energy Diagnosis (in the following ED) is developed in compliance with the standard UNI
CEI EN 16247 e UNI CEI 11428.
Energy Consumptions
The baseline information provided by the Energy Diagnosis (ED) will be used as the reference
consumption for heating, which determines annual consumption at 2,815 GG/year at 135.5
Mwht/year (487.8 GJ/year).
All these data refer to the project conditions for Pinerolo highlighted in ED, for a typically
residential use of the various housing units.
Concerning the baseline information related to the production of domestic hot water, an annual
consumption of 53.2 Kwht/year (191.5 GJ/year) will be considered for an annual domestic hot
water production of 700 m3.
The baseline information for conditioning, not being a historical service of the Condominium,
will be evaluated according to the criteria of the standard UNI 11.300 TS and will be equal to
19.156 Kwhe/year or equal to 43.101 Kwh /year.
Adjustment Factors
As already done for the ED, as adjustment factors for the heating quota, the variability of the
Day-Degrees will be considered: for Pinerolo 2,815 GG/year. Concerning domestic hot water,
the amount actually produced will be considered as adjustment factor. For conditioning, the
amount of Kwht actually measured on the thermal energy meter will be taken as adjustment
factors.
Energy efficiency actions and timing
The intervention is based on the concept of reducing the consumption of energy from fossil
fuel, trying to maximize the use energy from renewable sources.
The project requires the installation of: a Photovoltaic Plant (PV) on the roof (20 Kw peak total);
a reversible PDC on the multi-family roof with dedicated electrical supply; solar panels to
provide hot water; the construction of a new thermal supply unit next to the existing one; and
the connection of the roof PV by means of pipes passing in shafts. Each flat will be equipped
with Enerboxes.
Concerning the passive structure, a ventilated wall with 16-cm glass-wool insulation will be
provided. A 10-cm coat will be put to protect the roof, the terrace, the garage and the hall. A 8cm coat will be prodided for the basement (cellar floor), and a 5-com coat in stairwell.
Furthermore, all the doors and windows of the housing units (including those in the stairwell)
will be replaced with white PVC windows and those of stairwells.
Thermal energy and electricity meters will be installed both on the Heat Pump (HP) to check
its consumption and production, and on the PhotoVoltaic (PV) system to verify production. All
data and related algorithms will be available to the user through web pages..
For the accounting of domestic hot water, a centralized heat meter dedicated to production will
be installed to enable checking, while billing will be performed by reading the consumption on
the individual apartment storages, which will also be equipped with heat metering devices to
enable yield calculation. All these meters will be reachable via web.
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For the accounting of the air conditioning system, a centralized heat meter and a heat meter
for each apartment collector will be installed.
The Energy Saving Company (ESCO) will implement these facilities as part of a SEP contract,
with a 10-year total guarantee of the whole building and with payments spread over 10 years.
The operational schedule needs about 1 solar month for the installation of photovoltaic
systems, 1 solar month for the installation of the heat pump, 3 solar months for the insulation
works and replacement of doors and windows. Supply times are 2 solar months. The timing
for the approval of the on-site net metering of the photovoltaic system is about 3 months.
Foreseen improvement of energy efficiency and related methodology
With this installation, as already specified in the Energy Diagnosis -for the share of the needed
heating (135.5 Mwh thermal at 2.815 theoretical Day-Degree DD)- a reduction of consumption
of about 100.2 MWh is estimated. At least 90% of the the remaining demand (35.3 MWh) will
be produced through the use of renewable sources (photovoltaic production).
Hot water need is estimated 53.2 Mwh (191.5 GJ): 20.7 Mwh (74.5 GJ) will be supplied through
the new solar panel, with an overall saving of about 38.9%.
With reference to air conditioning, about 60% of the required 43,1 Mwh (155,2 GJ) will be from
renewable sources.
Foreseen economic savings and related methodology
The total economic savings expected as a result of the new installations is € 9,439/year
excluding VAT or € 11,516/year including VAT. The calculation method is widely explained in
the Energy Diagnosis (ED).
Guaranteed improvement of energy efficiency performance
The ESCO Tecnozenith, despite the problems related to extraordinary unpredictable
maintenance issues, guarantees a reduction in the consumption of fossil fuel for a percentage
of heating share compared to its baseline.
In the event that this objective is not achieved, Esco undertakes to purchase at its own expense
the energy needed by the condominium without debiting the condominium itself, if not the
quotas contractually defined.
Monitoring and measurement program and related methodology
The measuring instruments are MID-certified. Each month a summary table of energy trends
will be made available on-line to users on dedicated web pages.
Price of the energy efficiency actions
The overall price of the energy efficiency actions is € 887.318 including VAT, i.e. € 806.653
excluding VAT. Details are shown below:
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Element
Ventilated Wall
Windows
and
horizontal coating
Photo Voltaic (PV)
Heat Pump (HP) on
the roof and solar
thermal

price (VAT
included), €
84.000
331.812

paid by the
Condominium
51.000
331.812

Funded by
BUILDHEAT
33.000
0

17.146
332.109

17.146
69.936

0
207.000

The quota paid by the Condominium is eligible for fiscal incentives:
• 41,06% of the total (€ 314.201) = fiscal credit transfer
•

25,57% of the total (€ 210.867) = loan

•

31,37% of the total (€ 240.000) = BUILDHEAT quota

Concerning the loan:
• total amount: € 210.867
•

installment (duration 10 years): € 24.143/year

•

installment related to fiscal incentives (building renovation): € 857/year

•

installment related to energy efficiency: € 5.432/year

•

installment by ESCO ACEA-Tecnozenith: € 17.863/year
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