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Part 1

Promotion of Energy
Efficient Buildings
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The challenge: European Objective

Article 9 of the recast EPBD requires that
“Member States shall ensure that (a) by
31 December 2020 all new buildings are
nearly zero-energy buildings; and (b)
after 31 December 2018, new buildings
occupied and owned by public autharities
are nearly zero-energy buildings”.
Member States shall furthermore “draw
up national plans for increasing the
number of nearly zero-energy buildings”
and “following the leading example of
the public sector, develop policies and
take measures such as the setting of
targets in order to stimulate the
transformation of buildings that are
refurbished into nearly zero-energy
buildings”.

Commission Commission
reporton reporton
evaluation of evaluation of
national NZEB national NZEB
plans plans
MS: Intermediate
M3: National targets for Energy
EPBD recast application of Performance of
publication Article 9 (NZEB) new bulldings
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What you need to know — technical aspects

Holistic target based approach : Consider the entire building and
not just a part of it. What is my final objective in terms of energy
consumption (kWh/m?/year) - even for step-wise refurbishment

Target value for primary energy.  The same amount of
consumption for electricity, oil, gas or RE is different in terms of
primary energy

Reliable calculation tools:  For base case as well as actual savings
(PHPP-> passive house calc. tool)

Certification systems: To know whether particular efficiency
targets have been reached (especially for step-by-step
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Certification is necessary to prove the achievement of individu
steps (especially to outsiders like banks)
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KfW Promotion: The benchmark is the legal requireme nt
For Passive Houses: International Passive House Sta  ndard with PHPP

New buildings
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EU Funding for Energy Efficiency in Buildings

o -
BUILD UP" ﬁiancing Schemes

energy solutions
for better buildings

4 News¥ Ewvents ¥ Publications ¥ Links ¥ Casesv¥ Toals ¥

THE EURCPEAN PORTAL FOR ENERGY EFFICIENCY IN BUILDINGS
People ¥ Blogs¥ Communities ¥ Training Country Facis ¥

EuroPHit

Home s Financing Schemes » Browse sall

About Financing Schemes

In this section of BUILD UP you can find information involving financing schemes for investments in energy efficiency
and renewable energy measures in buildings.

Within each scheme you will find a description of the scheme but also useful information relevant to the scheme
such as best practice guidelines, links to finance providers, case studies, updatesfamendments to schemes,
application procedures etc.

You can contribute to the financing schemes section by providing relevant content to the general BUILD UP sections
{events, publications, cases etc) Selecting the theme “Financing. socio-economics™ and relevant tags (keywords)
for the material that you upload, will help the Financing Schemes section maintainers identify this content and link it
to a financing scheme if deemed relevant.

[Hide this descripfion]

Financing Schemes

National/Regional schemes for Residential Buildings
In this category you will find a list of the existing national and regional funding mechanisms that promote energy efficiency
and renewable energy in new and existing residential buildings...

Tags: Energy efficiency finance in residential buildings | energy efficiency funds | naticnal financing mechanisms | national funds |
renewable energy funds

National/Regional schemes for Non-Residential Buildings and other Facilities
In this category you will find a list of the existing national and regional funding mechanisms that promote energy efficiency
and renewable energy in non-residential...

Tags: energy efficiency funds | energy efficiency in non residential buildings | national financing mechanisms | national funds | renewable
energy funds

MNational/Regional schemes for Municipalities, Social Housing, Companies, Enterprises

In this category you will find a list of the existing national and regional funding mechanisms that are aimed at legal
persons, e.g. companies, SMEs, municipalities, homeowners...

Tags: cities and municipalities | companies | energy efficiency funds | national financing mechanisms | national funds | renewable energy
funds | SMEs

National/Regional schemes for Individuals (homeowners & tenants)

In this category vou will find a list of the existing national and regional funding mechanisms that are aimed at natural
persons, usually in the form of an owner or tenant of a...

Tags: energy efficiency funds | hemeowners | individual | national firancing mechanisms | national funds | renswable energy Tunds |
tenants
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BUILD UP Financing Schemes
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for better buildings

.- Mews ¥ Events ¥ Publications ¥ Links v Cases¥ Tools v Peoplew Blogsy Commiunities v Finanr.lng Training Country F:

Home » Financing Schemes » Browse all

In this section of BUILD UP you can find information involving financing schemes for investments in energy efficiency and renewable
energy measures in buildings. |

Soﬂby [ Most Recent = ];[ DESC = ] order | Bhow[ 10 3] results per page | Search
»  Grant programs
T LIFE (2014-2020) and PF4EE, the financial instrument for energy efficiency
> CrEdIt “nes and guarantee SChemeS 18689 visits | Building Energy related activities by the European Commission {directives and regulations)
» Redemption Grants = ) 3
] . . o COSME - the Programme for the Competitiveness of Enterprises and Small and Medium
» EU Funding for Sustainable Energy in Buildings Enterprises (SMEs)
. 936 visits | Building Energy related activities by the European Commission (directives and regulations)
»  Europe-wide funds
; R Horizon 2020 Framework Programme
> Na.t|0na.| and Reglonal SChemeS 4443 visits | EU funded energy related research projects (FPS, FPT)
» National/Regional schemes for Individuals
. . L European Structural and Investment Funds (ESI) 2014-2020
> Natlonal/Reg|0na| SChemes for InlelduaIS for 4726 visits | Building Energy related activities by the European Commission (directives and regulafions)
Municipalities/Social Housing _
Structural and Cohesion Funds 2007-2013
> NationaI/RegionaI SChemeS for Residential 1862 visits | Building Energy related activities by tha European Commission {directives and regulations)
BU|I-d|ngs ) ) ) Financial incentives supporting EPBD recast objectives (Article 10, Directive 2010/31/EU)
» National/Regional schemes for Non-Residential 2238 viits | Informalien o leglsation
Buildings : s
Support schemes promoting the use of energy from renewable sources (as per Directive
»  European Development Financial Institutions 2009/28/EC)

1613 wigite | Information on legislation

> CEB/EIB/EBRD
National Development Institutions (like Kfw) e ED)
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Hzme : Financing Schemes : Naticnal/Regional schemes for Residential Buildings

National/Regional schemes for Residential Buildings
National, Regicnal, Local

Scheme Contents 5 Items

P Advanced Search
Search ISpain
Sort by MostRecent ¥ jy DESC ¥ grder | Show 10 ¥ results per page

Programa Geotcasa /| Geotcasa GIT (Geotcasa / Geotcasa GIT programme) - Spain
1719 visits | Mational official sites

Programa Solcasa/ Solcasa GIT (Solcasa / Solcasa GIT programme) - Spain
1730 visits | Mational official sites

Programa Biomcasa Il / Biomcasa GIT (Biomcasa Il f Biomcasa GIT programme) - Spain
1599 visits | Mational official sites

Ayuda a la rehabilitacidn de viviendas destinadas al arrendamiento (Aid for the rehabilitation

of dwellings that will be rented) - Spain
1756 vigits | National official sites

Ayudas para la rehabilitacion de la vivienda (Grants for housing rehabilitation) - Spain
1345 visits | National official sites

View All Schemes
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And In Spain EuroPHit

Sources :
Rades Sociales {3 £ M7 AN & § = B3

lariojazio rgi Metropohtano _. ,__; ““"

ElGobierno de La Rioja en Internet _

Google™ |buscar... .x';-* Busqueda Avanzada ; —~y ) o . f - Oficina electrénica
! Usted estd e Viviendz » Actualidad

= Vivienda AVISO: Los usuarios de Internet Explorer pueden tener problemas para visualizar estas estadisticas. Recomendamos al

uso de los navegadores Mozllla & Chrome.
» Mediacién desahucios

* Ayudas afectados por i Calculo del importe de las ayudas a la rehabilitacion edificatoria

desshicion ¢ La cuantia masima de las subvenclones a conceder se determinasd en funcidn del coste subvencionable de la actuacién
* Plan de Vivienda 2013-2016 | comespendiente al edificio o edfficios, que comprenderd el coste total de las actuaciones subvencionables. En caso de contener
* Bolsa de alquiler ! actuaciones de més de una de los tipos indicados, el presupuesto debera desglosarse de acuerdo a cada una da ellas,

* Descaliflcacion de YPO

La cuantia maxima de las subvenciones a conceder por edificio, gue ne podra superar &l importe de muttiplicar 11.000 suros
= Registro solicitantes VPO

por cada vivienda v por cada 100 m2 de superficie Ut de local que participen en el coste de las obras de rehabliitacion, se

# Hipoteca Joven atendra a las siguientes condiclones:

* Arbitraje en alquiler i &) se calculard multiplicands por el nimero de viviendas y por cada 100 m2 de superficie Gtil de locales del edificio, que cansten
* Precios maximos VPO an la escritura de divisidn horizontal, o, en su defecto, en el registro de la propledad o en el catastro, las ayudas uniarias
s Eztadizsticas i establecidas a continuacian:

" Habitabilidad ¢+ 2.000 euros para las actuaclones de conservaclon. En este caso, sl ademds se acometen simuftdnearnente actuaciones

" Visado contratos VPO para la majora de la calidad y sostenibilidad que resulten subvencionables por este programa, la ayuda de consarvacicn se

" Modelos de contratos incrementara en 1.000 euros, v en otros 1.000 euros mas, st ademds se reallzan obras de accesibilidad.

= Tasas + 2,000 suros para las actuaciones de mejora de la calidad y sostenibilidad, cuando se cumplan las condiciones

* Mormativa ostablecidas an al drticulo 20.2 del Real Decreto 233/2013, de 5 de abril, o de 5.000 euros, como maximoe, si, en

* Plan de Vivienda 2009-2012 cumplimiento de dichas condiciones, sa regdujera al menos an un 50% |la demanda energética anual global de calefaccion y

“ Registro de VPO refrigeracion del edificio.

+ 4,000 euros para las actuaciones de meiora de la accesibilidad.
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And In Spain EuroPHit

Sources :

Grants : State Plan for promotion of rental housing, the edificatoria rehabilitation
and regeneration and urban renewal 2013-2016 (Estatal de fomento del
alquiler de viviendas, la rehabilitacion edificatoria y la regeneracion y
renovacion urbanas 2013-2016).

Maximum amount of subsidies is 11,000 Euros per hou  sehold and per 100
m? of floor space... if at least 50% of the total annual energy demand
for heating and cooling of the building is reduced. Conditions:

* 2.000 Euros for conservation actions if the further actions that are eligible for this program are
undertaken simultaneously to improve the quality and sustainability. Will increase by 1,000 Euros
under certain conditions

e 2,000 Euros for projects improving the quality and sustainability, where the conditions are set out
in Article 20.2 of Royal Decree 233/2013, of April 5, or 5,000 Euros maximum.... if at least 50% of
the total annual energy demand for heating and cooling of the building will be reduced.

*  The amounts mentioned above may be increased .... to 12,100 Euros, in the case of buildings
declared cultural interest or who have comprehensive protection in the instrument of urban
planning.

*  The maximum total amount of subsidies to be granted by building shall not exceed 35% of the
eligible costs of the action. (Exceptions up to 50%)
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ELENA - European Local ENergy Assistance

Europdische
, Investitionsbank

EIB ELENA

Big investment
projects

> 50 million €

KFW

KfW ELENA

investment projects

< 50 Mio. €

Several facilities

0

European Bank
for Reconstruction and Development

EBRD ELENA

Focus on
municipalities

< 50 Mio. €

COUNCIL OF EUROPE DEVELOPMENT BANK

CEB ELENA

Social investment
projects

< 50 Mio. €
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Part 2

The financial face of a
project
*Making a project bankable:
* Risks
* Cash flow as basis for financing

*Refurbishment cost and “anyhow”-cost

www.europhit.eu 2.




s the project bankable? >=> RISKS EuroPHit

1. Technological risk

. Quality of design and construction, novelty of technology
. Expected savings will not be reached

. End-user behaviour affecting energy savings

2. Financial risk
. Price changes
. Budgeting of energy cost savings:
* Are savings recognised as such?
* Can they be separated from other cash flows?

4. Maturity match and country-adapted repayment per  iods:

. Maturities (=repayments to banks) must match annual cash flow derived from the
project-savings (Debt service ratio). Sometimes this leads to unusually long
repayment periods

5. Creditworthiness of borrower (private/municipali ties/institution
etc.) and /or collateral (also: equity and “anyhow cost”)
6. Participation of public institutions (reduces ri sk)

. a
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RZINGw EuroPHit

The basis for financing is the financial soundness
of a project
The basis for financial soundness is the cash flow.

« Economic benefits (externalities) are not considered, but they can serve as
justification for public supports,

« Cash flow from energy efficiency projects consists of:

Inflows Outflows

Savings from efficiency gains Equity share at investment cost
Operation cost

Higher rents (house-owners) Higher rents (tenants)

Loan disbursements Repayment/interest for loans

* Savings will arrive as avoided outflows.

* Savings usually fluctuate, they also depend on pric e developments,
weather or user behaviour and can only be measured i  fthe base case
values are known

* They do not always arrive at the same place as the  outflows (investment
versus operating budget; tenant versus landlord) - —> conflict lines

. a
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Anyhow cost and energy related cost EuroPHit

¢ Usually houses undergoing energy efficiency refurbishment do also
need other renovation,

**e.g. the heating system is already 20 years old, the walls need
repainting, the windows are close to breakdown and the roof is leaking.

**1t is advisable to couple energy saving measures with other, e.g.
maintenance measures that are necessary or planned anyhow. For
instance, a wall needing a new plastering can be insulated at the same
time. In this case, only the additional costs are counted as energy
efficiency investment.

**Energy savings alone can seldom recover total refurbishment cost.
Therefore energy related cost and “anyhow cost” (incidental cost)
have to be separated.

. a
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Typical cash flow profile of an energy efficiency p

roject
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Cash flow example: Housing refurbishment (Rental homes)

Year 0 1 2 3 4 5 6 7 8 9 10
Rent increase energy efficiiency 84 84 84 84 84 84 84 84 84 84
2. Investment (energy efficiency part) 625
3.Maintenance cost (2% ann.increase) 0,0 6,0 6,1 6,2 6,4 15,0 | 6,6 6,8 6,9 7,0
4.Project Cash Flow (energy) line6-8 | -625 | 84,0 | 78,0 | 779 | 77,8 | 77,6 | 69,0 | 77,4 | 77,2 | 77,1 | 77,0
4a. Project cash flow after tax line 9-18 8351|780 (779|778 |77,2 69,0 757|749 | 74,1 | 73,3
5. Equity 125

7. Loan Finance
8. Loan disbursement+debt service line 14+15( 500 | 70,0 | 70,0 | 68,0 | 66,0 | 64,0 | 62,0 | 60,0 | 58,0 | 56,0 | 54,0

8.1 Principal ine 16 *c15 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0
8.2 Interest 4% 20,0 | 20,0 | 18,0 | 16,0 | 24,0 | 12,0 | 10,0 | 8,0 6,0 4,0
Loan Balance 500 |[500,0 |450,0 |400,0 |350,0|300,0|250,0|200,0|150,0|100,0]| 50,0
Net Cash flow before tax line 9-11-14 -125 | 14,0 | 8,0 99 (11,8 (136 ( 70 (17,4 | 19,2 | 21,1 | 23,0
Profit before tax**) 15 (45 |-26 |-07 | 11 |-55]| 49 6,7 8,6 | 10,5
Profit tax 35% 35% -125 | 0,5 0 0 0 0,4 0 1,7 2,4 3,0 3,7
Net Cashflow after tax line17-19( -125 | 13,5 | 8,0 99 |11,8 (13,2 (| 7,0 | 15,7 | 16,9 | 18,1 | 19,3
Plus repayment subsidy 15% (tax free) 15% 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5
Net cash flow after tax+subsidy -125 21,0 155 174 193 20,7 14,5 23,2 244 256 26,8
Net cash flow after tax+subsidy -125 21,0 155 174 19,3 20,7 145 232 244 256 26,8
23 Pre Tax financial IRR*)  2,4% Sensitivity analysis: If additional income -10%:
24 After tax financial IRR* 1,1% After tax IRR -9,1%; DSR in year 2 below 1
After tax/subsidy financial IRR*  9,8%
*) refers to equity **) For profit principal repayment has to be re-added and depreciation (here 10 years) deducted
Debt service cover 1,20 1,211 1,15 1,28 1,21 1,11 1,29 1,33 1,38 1,43
Debt service cover after-tax 1,19 1,11 1,135 1,18 1,21 1,11 1,26 1,29 1,32 1,36
Debt service cover after subsidy 1,30 1,22 126 1,29 1,32 1,23 139 1,42 1,46 1,50
Economic IRR
Total investment (energy) -625
Project cash flow |line 9 -625 84 78 78 78 78 69 77 77 77 77
Total cash flow + repayment subsidy -625 92 86 85 85 85 77 85 85 85 84
Economic IRR¥) 4,1%
Economic IRR incl. repayment subs.*) 6,0%
*)No externalities included
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Part 3;
Financial Instruments for Energy
Efficiency Investments in Buildings

* Debt financing
* ESCO financing
* Forfaiting

* (Leasing)

* Public supports

*
* Programme of the European Union

www.europhit.eu 2.




Financing ladder for public
buildings EuroPHit

The Financing Ladder for Public Building EE

Market
Maturity Commercial

Financing Advanced commercial or project financing (ESCOs)
Vendor credit, leasing
Commercial financing, bonds
Partial credit guarantees
Cradit line with commercial bank(s)
! Credit line with municipal {development) bank

FPublic ESCOs
EE revolving funds

Utility (on-bill) financing

Public EE financing ladder

MOF financing w/ budget capture
Budget financing, grants w/ co-financing

Financing

Source: J. Singh WB
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RZINGw EuroPHit

Debt financing, Credit lines, Revolving funds,
*A conventional bank loan is the simplest form of de bt

*As recourse financing
*Creditworthiness of borrower, not necessarily project

*As project finance:

*Private house-owner: Standardised procedures, normally under a
public programme requiring standardised technical as well as financial

ratios
*Community: Cash-flow must be sufficient for loan-service

*Separate finance for “Anyhow” part” (equity or recourse financing)

. a
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EPC and ESCO FINANCING

EPC (Energy performance contracting) refers to the contractual
arrangement between a provider of energy services and the customer

ESCO (Energy service company): “ Natural or legal person who
delivers energy services or other energy efficiency improvement
measures in a final customer’s facility or premises” (Energy Efficiency
Directive (EED, 2012/27/EU)

ESCO by itself is not yet a financing solution . Depending on the
share of hardware/equipment to be installed upfront there is still a
financing problem for the ESCO which might also affect the customer:
Financial solutions like project finance or forfaiting will have to be
applied

. a
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Various level of ESCO involvement EuroPHit

'Y
, Ht,ﬂh + Full service ESCOs design, implement, verify and get paid from actual energy

servicellisk | saved (aka “Shared Savings")

+ Energy supply contracting, take over equipment Q&M and sell output at fixed

unit price (aka "Chauffage”, "Outsourcing”, “Contract Energy Management”)

t ESCOs w/third party financing designfimplement project, and guarantee

minimum Tevel of savings (aka “Guaranteed Savings’)

~¥ ESCOs w/ivariable term contract act as full service ESCO, but ::nntram{erm

varies based on actual savings (e.g., "First Out Contract’)

t+ ESCOsw/1-year conlract design/implement project, receives 60-70% of

payment upon successful commissioning and the rest within 6-12 months

t Supplier credit, equipment vendor designs, implements and commissions

projectand is paid lump-sum or over time based on estimated savings

¥ Equipment leasing, similar to supplier credit except payments are ganarally

fixed (based on estimated energy savings)

L Consultants w/performance-based payments assist clientto demunf
implement project and receives payments based on project performance (i.e.,
fixed payment w/penalties or bonuses)

+ Consultants w/fixed payments help the client design and implement the
v project, offers advice and receives a fixed lump-sum fee

Low
service/risk

Source: ESMAP
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FORFAITING:

* Financing a forfait means:

* Selling a receivable for a discounted lump sum to a bank (forfaiter), normally on
the basis of bills of exchange

* Example: A sum of € 1 Million in 10 annual repayment instalments, discounted
at a forfaiting fee of 4% annually yields an immediate payment of € 880.000
(minus around 0,25% provision fee etc.)

* Passing on all accountability from the financial obligation, meaning: There is no
more financial obligation from the side of the seller of the receivable (e.g. ESCO)
In case of breach of contract, non fulfilment etc.

* This “abstractness of the forfaiting document” will be further emphasised by a
“waliver of objection”, which means the customer waives his right to object
legally against his repayment obligation because of any dispute (like non
fulfilment of conditions, late delivery, warranties etc.)

Co-funded by the Intelligent Energy Europe WWW- e u ro p h it. e u ;’% —
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FORFAITING:

- | 2b. Waiver of objection >

ustomer, ’
n — . . | Bank (forf
ef|c|ary (e_g_ 4 .Certifies reception of equipment | D

Ommunity ) 6.Payment of instalments as agreed — D>

1b.
Supplier/ven
dor loan),
e.g. 10
annual
instalments

tc.

Supplier
. @]
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Forfaiting pros and cons:

Immediate cash for the contractor (ESCO etc.)

For the contractor: The debt is not booked on his balance sheet |, so
the potential for further debts remains unlimited (in principle)

Forfaiting needs immaculate creditworthiness  of the debtor and/or the
project (otherwise it becomes expensive or impossible)

The debtor is always the institution which receives the investment (never
the ESCO or the supplier)

The waliver of objection poses the problem that the investor cannot
stop the payments any more if contractual obligations are not reached

This can, however, be avoided if the operational part is separated
from the investment part (Operation cost normally need no financing

anyway)
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Public Supports: from EU,Government, Regional
Government, City etc.

Public supports can help

» To shorten the long repayment periods and to make a project financeable by market
based instruments

» To create trust for a refurbishment project in order to find financing sources, especially
in countries where the type of project is still unknown

» To improve the cash flow and the net-present value of a project in order to find project
sponsors (equity as well as loan financing)

» To compensate for external, but intangible benefits (like CO, reduction)

» To reduce technical risks for the forerunners and to ease market introduction for new
technologies and approaches

» But for Buildings outside the public sector: they w ill always require
additional market based financing (Ideal: combinati on of both)

. a
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Budgetary effects and external effects

Public supports create investments and they can contribute to achieve external
effects like GHG savings, health improvements etc.

» Theoretically a 20% subsidy for an investment project can generate VAT incomes
for the government. With a 20% VAT it could be up to budget neutral (if the subsidy
creates 100% incremental investments)

»In addition there are multiplier effects

»The Swiss Prognos AG, for example, estimates —in the basic scenario- the
following values: (Bn Euro) Subsidy fund 25 - investments = 428 —>tax revenue
39 - total value added - 80 energy cost savings 92 and CO2 reduction 15,6
Million ton p.a.

» The evaluation of external effects like GHG savings , depends on the value
attached to a ton of CO2 savings (the report assume s 70 €, but estimates
range between 5 € on the market up to 95 € pertonsa ved)

. a
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guestions
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Thank you

for further information see:

Financing of Sustainable
Housing Retrofit
Guidelines for Financial
Institution

(go to financial guidelines)
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Thank you
for your attention
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The sole responsibility for the content of this presentation lies
with the authors. It does not necessarily reflect the opinion of the
European Union. Neither the EACI nor the European
Commission are responsible for any use that may be made of
the information contained therein.
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