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EXECUTIVEUMMARY

The European Union supports energy efficiency investments tatalkedpmaximum advantage of available

and emergent financial and business instruments whilst also ensuring compliance with local legislation.
The NewTREND project aims to align its IDM with this, gesalefined in the European Union 2012/27
Energy EfficiencDirective.

Such compliance can be proven tgnnectingNewTRENIXey Performance Indicator&RI3 and the
performance measures the examined instrumentsThe instrumentsconsist of the energy efficiency
legislationthat define the legal structure for the energy efficiency goals of the EU, the financial and
business instruments that incentivize the achievement of the above mentioned goals amdgibaal
rating schemes that use standardised methods to evaluate anthumicate building performance.

The studythusfocuses oran indepth analysis of the energy efficiency legislation of the European Union,
the supporting financial incentives and rating scheraed the main objective is taompareNewTREND
KPIswith the way energy performance is measured by current and emerging practices of legislation,
financial incentivisation and rating in the Bbd provide recommendations to improving them

The research methodology consisted of identifying and collecting the relevdnewel and national
energy efficiency legislatiofinancial incentives both from EU countries and from round the world and
regional sustainability rating schemefhe legislationdata collection consisted of a general description
and the main sustainaliiy performance measures included in the legislatidhe supportingfinancial
instruments were grouped by their type and the following informatieas listed for each of them:
instrument name, classification (tax incentive, Aa@fund financial support,oan, financial security,
energy performance contracting), in force / not available, country, short description, incentive and
performance standardThe collected data for therating schemeswere: general descriptionrelated
incentive programs, in use / not available, related grants, related national or redmwmalapplicable
buildings and thalifficulty of assessmenifter the datacollection,the analysis focused on threlation
between incentives, performances anscoresand the connectionsbetween the instruments and the
NewTREND project and its KPlIs

The analysis of the legislation showed tttae NewTREND KPIs included in the Environment category are
overlapping the EU and national level performance measdessribed in the energy efficiency legislation
(primary energy demand occurs in 57 % of analysed legislative instrumersgeaenewable energy in

17 %, impact on climate change in 4 %, comfort related KPIs in 12 % and operational costsTihig %)
makes the results of the NewTREND methodology relevant to current policy trends. The national, regional
and local level energetic action plans and strategies connect cost effectiveness to the topic of energy
efficiency so a numbesf Economic indicators redtt this. Thermal, air quality and acoustic comfaire

usually included in energy legislation as minimum thresholds (e.g. minimum ventilation level necessary
for a space function). The ideal levels are defined in separate legislation or standards. However
NewTREND attempts to integrate these viewpoints into one system as most of the energy used in
buildings aims at guaranteeing conditionsof welS A y 33 O2Y¥F2 NI FyR KSIfdK F2NJ i

For the analysis of the financial and business inwestthe 50 financial instruments from T5.1 were
incorporated and another 82 instruments were collected. Incentives provide a financial benefit package
awarded for achieving sustainability performance, either measured through rating schemes, percentage
based compliance with legislative thresholds, custom indicators, or a list of approved interventions. The
analysis showed that most incentives are still backed by public institutions, simply tfofasird the

NewTREND GA no.680474 . DeliverableD5.4 9
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sustainable transition of the built environmentrickling down from the EU level to national, regional and
local policy, a diverse array of instruments emerged in the past decade not only to directly incentivise end
users to sustainability interventions, but also to incentivise the market of banlatilées to sponsor
them. In the scope of retrofitting, incentives either provide the liquidity to break down the entry barriers,
or support competitive entities to make their own liquidity services more accessible. While improving the
energy performance fothe built environment yields realistic return on investmenany incentives;
especially those aimed at residential buildings and public institutods not expect a paybacKhis is

due to the fact that sustainabilitprojects that are still on the ay tobeconing widely appreciated and
deeply embedded in societyGovernments fastorward the transition with attractive, nomefund
incentives The share of refundable financial supports can be expected to grow as the solutions adopted
in the projects maure. Moreover, markebased solutions, such as energy performance contracting, are
expected to succeed public sector sponsored incentives.

For thisstudy 6 rating schemes from u®pean countries were collected (Protocolo ITACA and Biover2
from Italy,KGA and Housing Subsidy from Austria, BDM and Social Housing Eco Compliance from France).
These schemedll based on similar incentive policies and similarly structured environmental performance
assessment systems. All chosen rating schemes address the challenge to evaluate buildings through the
application of an assessment tool concerning environmentalnecoc and social aspects, but they are

very different in composition, choice of criteria and calculation methods, because they come from
different contexts.Applying a rating scheme could generate a reduction of costs consequently to an
efficient use of emironmental resources. The use of an assessment system could also improve the
sustainability performance of the buildings over their lifecycle, encouraging performance monitoring
during thein-use phase.Out of the three main instrument categories (legisgas, financial incentives,

rating schemes), the NewTREND indicator framework is the closest to rating schemes as it has multiple
objectives related to the different dimensions of sustainability.

The research questiog Are NewTREND KPIs compatible with tvay energy performance is measured
by current and emerging practices of legislation, financial incentivisation and rating in #rehal been
answered by dissecting 105 financiatiatives the legislative background of the EU and the three demo
sites, and 6 rating schemes tied to financial incentive progr&my 7 of the examined instruments did
not refer to NewTREND KPIs or simitzspecially the energy related indicatoasd in particularprimary
energy demandappeared to be the most commonetrics. Comfortis the least covered theme among
financial incentivesand comfort indicatorsare more prevalent among rating schemes thaim for
wholeness and among legislation, due to the comfefated criteria present in all EU country building
codes.On the otherhand,cost reductions are morprevalentamong incentives, especially in the case of
marketbased ESCOs, where the revenue stream is directly derived from reduced utility Rulslis.
financial incentives focus directly on energy demand aamewable energy.

This study tries to bridge the gap between the current market of financial incentives, rating schemes, the
legislative background of the energetic sector of the building industry and NewTREND. It has the most
relevance to the KPI list deped in T2.2, the methodology from T2.6 and the other financial tasks (T5.1,
T5.2, T5.3).

Connecting KPIs to financial instruments can help to consider the financial and business instruments and
the legislative environment of the particular project. Tefare, based on the findings of this study it is
worth to consider the inclusion of the following updates to the KPI list, either in the near future or on a
longer term:
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1 Harmonizing the energy efficiency requirements specified in EU member state |legisiatio
KPI benchmarks would be beneficial for designers and decisionmakers as the legislative viability
of a selected scenario can be determined quidklgach member stateAs most states define
energy efficiency requirements for major renovations ttasnparison would be later a necessity.

1 Alternatively, users couldustomize their energy indicator benchmarks to a preferred legislation
or performance measure of a financial incentive or rating scheme

1 Going further with connecting NewTREND to the curfeitl of financial instruments would be
the development of an energy efficiency calculation methodology that can substitute
performance calculations when applying for financial aid and compatible with EU/specific
national calculation methodologies. Onetbe main constraint here is that the current energy
consumption methodologies in most EU member states do not use dynamic energy simulations.
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1. INTRODUCTION

This report addresses TaSkd of the NewTREND project, which comprises adepth analysis othe
energy efficiency legislation of the European Union, the supporting financial incentives and rating
schemesThis task has been carried out between December 2016 and August 2017.

Energy efficiency is one of the main objectives ted European Unioh Energy efficiency policies are
developed to reduce greenhouse gas emissions, increase security of supply, competitiveness,
sustainability of the European economy and job creation. The main targ&t(%o6 energy use reduction

by 2020 an®7% reduction by Q3.

In order to reach theaforementioned goalsthe European Union also supports energy efficiency
investments with performance based financial instruments. According to 2012/27 Energy Efficiency
Directive, energy efficiency investments should be supgorby specific financial instruments with criteria
ensuring the achievement of environmental and social objec%lves

The NewTREND project aims to align its IDM with the current European legisi#ienefore the
methodology aims to help take maximuadvantage of availabland emergentfinancial and business
instruments whilst also ensuring compliance with |degjislation Such compliance can only be proven
by connecting transferable information sets embedded in NewTRENDhe examined instrumentdn

all cases, the transferable information set will be the indicators of energy performance.

NewTRENDisesKey Performance Indicator&PI$ for determining the energy and cost efficiency of
retrofitting projects. They set benchmarks for minimum and hE=tformances. The KPIs need to be put

in context of the current industrial goals and averadeecisioamakers involved in retrofitting projects
however, willprimarily comply with the standards set out in the applied incentive. When describing the
projed in terms of NewTREND KPI targets, decisiakers must be able to tell whether they can consider

a specific incentive or not. This is possible only if there is a clear transferability between the indicators of
NewTREND, and the indicators commonly usedhe EU. At a bare minimum, KPIs must be able to
describe energy performance criteria of legislative instrumebgsirably, financial incentives that are on
their way in, the typical funding schemes of a maturing energy retrofitting market focus ontaggfec
energy performance covered by NewTREND. And finally, NewTREND KPIs should be able to position itself
amongthe leading rating schemesnot as a disruptive innovation, but as a natural improvement. This
triad objective is verified via the analysistbE connection between the performance requirements of
legislation, financial instruments, rating schesnend NewTREND through the KPIs; in otherds, by
answering:

Are NewTREND KPIs compatible with the way energy performance is measured by cueerdrgiy
practices of legislation, financial incentivisation and rating in the (Eidfairel)
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*  Financial benefits *  Code of requirements *  Core KPIs
*  Non-financial benefits *  Rating indicators *  Optional KPIs
*  Performance standards

FIGURH: TASK 5.4 APPROATE ANALYSE INCENESYLEGISLATION ARIBTING SCHEMES

The study uses materials from previously reported NewTREND tasks and othen taskgress as well.

The main tasks on which this particular deliverable has built on further, are T2.2 and T5.1. Task 2.2
Definition of Sustainable Key Performance Indicators defines the core KPI set used for the performance
analysis of the current statand the design scenarios of retrofitting projects. Task 5.4 Financing and
Business models aims to further analyse the core KPI set from this study. Task 5.1 provides a review of the
scope, applicability and constraints of the various financing and busmedels available for distriet

scale, energy efficient renovations. Our study further analyses the collected financial instruments an
their performance requirements and incentive structure.

The research in this report progressed with the following steps:

1. Collection of relevant energy efficiency legislation, financial instruments and rating schemes. The
collection focused mainly, but not exclusively, on the countries containing the NewTREND demo
sites (Hungary, Finland, Spain). Measures from other EU aneEWocountries were also
collected to provide good practices.

2. The collected measures were grouped into the 3 main types (legislation, financial instruments,
rating schemes) then were compared to each other and to the NewTREND relevant practices.

3. The perfomance requirements and the incentive structure of the collected financial measures
are analysed

4. Based on the results of the analysis recommendations were made how to improve the
established core KPI set.

The structure of the deliverable reflexthe reseach methodology. At first the analysis of the three main
topics, which have significant influence on energy efficiency retrofitting projects and their financial
background, are presented:

1 Energy legislation, standards
1 Financial & business instruments
1 Ratingschemes

Then the deliverable presents its recommendations to the retrofitting project stakeholders based on the
results of the analysis, and also provides recommendations to the integration of other NewTREND tasks.
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2. ENERGYLEGISLATIONSTANDARDS

To reachtis goals for energy efficiency in the building sector the EU has developed a number of energy
efficiency legislation. The directives provide general rules for implementation in all member states. Each
EU country develops its specifinergetics policy indidually meanwhile relying on the pooled knowledge

of all member states. The country specific strategies are turned into national legislation, which gets further
detailed in regional and local level.

The following chapters detail the current EU level egegfficiency legislation. Afterwards, the country
specific policies are described for the 3 demo locations (Hungary, Finland, Spain) on national, regional and
local level as well.

Then the described legislation it put into context with the NewTREND methodology to show their
complementing features and mayor differences.

2.1. EUROPEANCONTEXT

The building sector is responsible for about 40% of energy consumption and 36% of CO2 emisiséons

EU. Thus,improving the energy efficiency in the building sector is one of the key instruments to achieve
EU 2020 targets which aim at increasing the energy efficiency by 20% and a 20% reducing the greenhouse
gas emissions in comparison to values of 1990s andue B@% of the energy generated from renewable
energy sources. For 2030 the EU have set new, more ambitious targets, hence by 2030 the EU aim to
achieve a 40% reducing the greenhouse gas emissions in comparison to values of 1990s, to have 27%
increase in tk energy efficiency and that 27% of the energy that is consumes in EU originate from
renewable energy SOUrcas

To reach these goals the EU has issued a number of specific energy efficiency directives aimed at reducing
the energy consumption and CO2 enuss of buildings and promote the use of renewable energy
sources and the development of the necessary policies and measures to comply with other international
agreements such as the Kyoto protocol from 1997 and the Paris agreement of 2015. The fiesteof th
directives is the Energy Performance of Buildings Directive (Directive 20229 EPBDthat dates back

to 2002 in which all the EU countries were required to improve their energy regulations and to introduce
energy certification schemes for buildsigas well as to introduce minimum energy performance
requirements for new as well as renovated buildings in their territory.

In 2010 the EPBD of 2002 was subsequently updated to become Directive 2010/31/EU. The recast dealt
with some of the implementatio challenges of the 2002 Directive. Under the EPBD directive from 2010
the energy performance certificates are to be included in all advertisements for the sale or rental of
buildings and displayed in all buildings occupied by a public authority and fidgwésited by the public,

where a total useful is over to 250 m? as of July 2015. According to the EPBD directive, the energy
performance of a building can be determined on the basis of the calculated or actual annual energy
consumption.

Furthermore, tle Directive instructall EU Member States to establish inspection schemes for heating
and air conditioning systems or put in place measures with equivalent effect. In agditiaew buildings
must be nearly zero energy buildings by 31 December 2026li¢pouildings by 31 December 2018) and

to set minimum energy performance requirements for new buildings, for the major renovation of
buildings, and for the replacement or retrofit of building elements (heating and cooling systems, roofs,
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walls and so ongs well as to set lists of national financial measures to improve the energy efficiency of
buildings.

Given that about 60% of the EU's buildings were built when energy efficiency requirements were limited
or non-existenf, renovating the building stock cdoe seen as the one of key aspects in reaching the EU
2020 and 2030 goals, this is clearly reflected in a number of provisions of European Directives related to
energy such as article 7,8 and 10 of Energy Performance of Buildings Directive (EPBD, 20}, &&ible

4,5 of the Energy Efficiency Directive (EED 2012/27/EU) and the Renewable Energy Directive (2009/28/EC.
A summary of these provisions is provided ablel. below:

Directive Explanation

Article 7:When buildings undergo major renovatigrthe energy
performance of the building or the renovated part thereof needs
meet the minimum energy performae requirements as far as th
is technically, functionally and economically feasible.
Article 8:Member States shall set system requirements for ne
replacement and upgrading of technical buildiagstems KIVAC
and hot watersystems) andshall be appliedas far asthey are
technically, economically and functionally feasible.
Article 10:The Commission shall, where appropriate, assist u
request Member States in setting up national or regional finan
support programmes with the aiwf increasing energy efficiency |
buildings, especially of existing buildings

Renewable Energy Directivi Member States should introduce measures to increase the sha

(2009/28/EC) energy from renewable sources in new and renovated buildings
Article 4: Member States shall establish a ldegn strategy for
mobilising investment in the renovation of the national stock
residential and commercial buildings, both public and private.
Article 5: A renovatin quota of 3% of all public buildings owned a
occupied by central government shall be achieved.

TABLE: EXAMPLES OF RENONN RELATED PROUNS OF EUROPEAN MRKES

Thus and in accordance with the EBPD of 2010, all EU MeBtdters have introduced a set minimum
energy requirements for buildings that undergo major renovations, belbable2) is a summary of the
main aspects of minimuranergy requirements and the expected or targeted energy saving for most EU
Member States:

State Energy requirements for renovated buildings Expected or targeted energy Note
saving
AT Specific maximum heating energy dema 3% building sector energy us Estimated
targets for major renovation of residential an reduction in the in 2020,
non-residential buildings. Values for renovate compared to 2013.
buildings are around 288% higher than new
build requirements. Heat recovery must t

lavyre2NI NBy2¢@ldarz2yé Aa GKS NBy20FGA2y 2F + o0dzAf RAy 3
the building envelope or the technical building systems is higher than 25 % of the value of the building,

without the land value; or (b) more than52% of the surface of the building envelope undergoes

renovation; EU Member States can choose one the two alternatives to define major renovations
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BE

BG

CH

CY

Ccz

DE

added to ventilation systems wheremewed.
Maximum permitted U values for differen
elements in case of single measure or ma
renovations. Prescriptive requirements to lirr
summer ovetheating.

Thereare specific component requirements (i.
maximum Uvalues) as well as addition:
prescriptive requirements such as for ventilatio
summer comfort etc. is the renovated volume
800 m3: same requirements as for new buildin
(U/Rvalue, ventilation and  mmer
overheating). For renovation project with
@2t dzY S X y n avaldésufdr névyano
renovated parts of the building as well ¢
ventilation

Regulations  requiring  performandesed
standards of existing housing and other buildin
after renovation. Requirements for new an
renovated buildings are the same

Renovated buildings are required to use no mc
than 125% of the space heatimgmand of an
equivalent new building. A single eleme
approach may also be applicable for renovatiol
Minimum energy performance requirement
(class A or B) for buildings over 1 000 1
undergoing major renovation
Performancebased requirements when a
building over 1 000 m2 is renovate
Requirements for new and renovated buildin
are the same. Individual parts of the buildir
envelope and systems in the buildings have
fulfil minimum requirements. If it is not possibl
to achievethe minimum performance criteria
this has to be proven by means of an ener
audit. There are also minimum requirements
case of major renovation of individual buildir
elements such as for-\dalues, thermal bridging
thermal stability of the room inusmmer and in
winter, minimum efficiency of boilers

Both energy performance and specif
componentbased requirements. Fo
renovatiors of single components or system
there are specific requirements for thes
components/systemsAlternatively,the building
owner can choose to prove that the primal
energy demand requirements for retrofitte
buildings are met (140 % of the demand for
comparable new building). Building surfa
components and building system componer
must not be changed in a way that decreases"
energy performance of the building. There a
additional cost effective obligations that need 1
be fulfilled by the buildig owners within a

4288 GWh of final energy an Estimated
4581 GWh for primary energ for

saved by 2020. Belgium
(Flanders)

n/a

n/a

n/a

77 PJ saving of energy (4t Estimated
reduction  compared to

current consumption) for

heating in residential

buildings.

337 PJlyear energy savin( Estimated
for period 20082020
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DK

EE

ES

Fl

specific timeframe for: insulation of hot water
pipes and top floor ceilings, retrofit of HVA
systems and replacement of electrical he
storage systems.

Component level rguirements when existing
buildings are refurbished for change of use of t
building and for complete or partial renovatio
of building elements or technical system
regardless of the building size. Individual parts
the building envelope and systems ithe
buildings have to fulfil certain minimun
requirements in the renovated buildingrhus,
there is no overall performance requirement fc
the renovated building, but only for the
individual components and systems. Minimu
U-values and linear losses requirements. T
partial renovation measures must be ces
effective (i.e. payback time shortéhan 75% of
0KS YSIFadNBwa tAFSGAY
the full requirement is not profitable to the
owner, a lower level of renovation or indee
none at all, has to be implemented. In case
replacement of floors, external walls, door
windows orroof structure, requirements apply
regardless of costffectiveness. Therma
bridging should be avoided in extern
construction elements.

Performancebased requirements for all buildin
types when buildings undergo maijc
renovations. Values for renovated buildings &
around 2538% higher than new builc
requirements.

Existing buildings over 1000 m2 must com
with  the same minimum performanct
requirements as new buildings if more than 2t
of the envelope is renovated. There a
additional energy efficiency requirements fc
building elements, heatig and lighting systems
minimum solasthermal contribution and in
certain cases also for minimum sol
photovoltaic contribution.

There are three ways to achieve minimu
energy requirements: a) by improving the he
retaining capacity of building parts that nee
reparation or renewal, b) improving the ener¢
efficiency of the building by examining the wha
0dzA f RAY 3Wa  Soyi & Neiion t0 Bs
adzNF I OS | NBF > OO0 -ruisberd
(the total calculated energy use of the building
by reducing the total energy consumption of tt
buildings. Technical systems (like heating ¢
ventilation) have their own requirenmgs and
should be checked when insulation is added

35% reduction in net energ Estimated

consumption for heating anc
hot water in the building
stock by 2050, compared t
2011.

3.5 PJly energy savings tF Targeted

building sector to be achieve
by 2016.

n/a

Saving of 8115 GWh by 202 Estimated

and 36889 GWh by 2050
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FR

GR

HU

LT

LV

the building, when aitightness is improved, ol
when systems are renewed.
Performancebased requirements for building
undergoing renovation apply for residentia
buildings and values depend on the climate a
type of heating (fossil fuel/electricity)
Requirements for components also apply duri
building renovation. For large renovations,
minimum summer comfort level is requireid
order to avoid the use of cooling systems. Sm
systems should be installed every time there
major renovation work on a building

Individual parts of the building envelope ar
systems in the buildings have to fulfil certa
minimum requirements in the renovates
building. Minimum thermal resistances define
for different types of building components an
also different efficiency of systems. Therm
bridges are also considered
Performancebased requirements (in terms c
primary energy) apply for residential building
offices andeducational buildings. Requiremen
for new and renovated buildings are the sarr
The specific primary energy consumption
kwh/m2 must comply with the requirement
either for the renovated zone or for the whol
building - option that can be selected byhé¢
designer. The requirement cannot be met if tt
components are of low quality

Energy performance requirements are based
single components, with the same requiremer
as new bddings. There are also minimum enert
efficiency requirements for boilers

Buildings over 1 000 m2 undergoing maj
renovation must achieve the energ
performance standard of a Class D buildi
where D corresponds to 110 kWh/m2 yr fc
buildings > 3 000 & 130 kWh/m2 yr for
buildings from 501 to 3 000 &) 145 kWh/m2a
for buildings up to 500 & Not less than
efficiency class D. Individual parts of the buildi
envelope and systems in the buildingsvkato
fulfil certain minimum requirements dependin
on renovation
Requirements on
applicable

different elements ar

38% reduction of energy Targeted
consumption of buildings by
2020 AND 400.000 dwelling
per year should be energ
renovated staring from 2013.

At least 80% of the existin Targeted
building stock renovated by
2050

49PJ/y primary energy savir Targeted
for the building sector at 202(

4.9 Mtoely final energy Targeted/
savings of the building sectc Estimated
by 2020 (3.67 Mtoely in the
residential  sector, 1.2

Mtoel/y in service sector)

have been targeted; it is

estimated that this cald lead

to a 24% reduction of priman

energy  consumption ir
comparison with the busines

as usual scenario

At least 500 GWh of therme Targeted
energy to be saved (i.e. fc

space heating) by 2020.

50% reduction
consumption  of

of Targeted/
thermal Estmated
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energy for heating against th
current indicator is the target
to be achieved by 2030. It i
estimated that by renovating
3% of State owned and use
building areas each year, 1€
GWh energy savings could t
achieved over the perioc
2014¢2020.

MT U-value requirements for building renovation n/a
NL For renovations, the same EPN (ener 300,000 existing buildings pe Targeted
performance coefficient) requirements as fc year to improve by at leas
new buildings apply. Stricter efficienc two energy label steps
requirements for heating, hot water, cooling ar Average social renta
ventilation systems in existing homes and lar( property to achieve label B
buildings 80% of private rental to
achieve minimum label C b
2020; At least an averag
energy label A for buildings b
2030.
NO  Building regulation requirements as for ne n/a
buildings only apply when the purpose or use
the building is changed at renovation or in ca
of major renovations. The requirements ai
either for therenovated zone or for the whole
building (an option of the designer)
PL For major renovations or system compone n/a
replacement there are the same requirements
for new buildings.
PT Special requirements for buildings over 1000 r n/a
and over aspecified energy cost threshold.
mandatory energy efficiency plan must t
prepared and all energy efficiency improveme
measures with a payback of less than 8 ye
must be implemented (compulsory by law). T
threshold is based upon 40% of the wor
performing buildings by typology. Minimun
requirements for thermal resistances defined f
different types of building components and fc
energy efficiency of buildings systems. There .
minimum energy requirements for the buildin
as a whole as well as niinum insulation levels
for the building envelope and minimur
requirements for shading of windows.
RO  The renovated buildinghas to fulfil certain n/a
minimum requirements for the individua
components and systems as well as an ove
performance requirement
Sl Minimum requirements apply to majo At least 16% final energ Targeted

renovations (i.e. if at least 25 % of the envelo
is renovated). There are also immum
requirements for heating systems

consumption in  building
decreased by 2020; 30%
2030 (compared to 2005)
almost carborAree energy
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use in the building sector b
2050

SE The renovated zone has to fulfil thenergy 12-25% reduction of final Estimated
requirements for new buildings. In case energy consumption for
heritage buildings or when renovation me heating and domestic ho

negatively influence

other features of th water (DHW) in buildings.

building, then the energy requirements may t

lowered. In case of major renovation, th

minimum energy efficiency requineents may be

extended also to other parts of the building.

SK For major renovations, the requirements set 6928.6 GWh energy savin¢ Estimated

limits to improve the thermal performace by at up to 2030

least 20%. There are minimum requirements

terms of energy use and energy performan

(delivered energy),

Walue for building

structures as well as, walls, roofs, window
insulation of heat and hot water system:
thermal comfort and indoor aiquality

TABLE: SUMMARY OF BUILBNREQUIREMENTS INSEAOF MAJOR RENOONS AND EXPECTEDIRESNG ENERGY SAVING

(&8

| 26 SOSNE Ay LINF OGAOSsS | aPérttaiancedo BuildihgE Direotivie $ERBDY) G A 2 v I
/| 2YLX Al yOS {(GdzReé¢ NBGSItSR (KIFIG Ay Yzad 27
with the energy performance requirement for renovated builcﬁnﬁhis moderate level of compliance can

be increasedy providing appropriate financial and / or technical supﬂ)grt

Therefore, it can be said that all the EU Member States is using one or a combination of financial support
schemes that target the improvement energy performance of existing buildings. ap&ember States

9

apply these instruments varies fronountry to the other as seen ifiable4 regarding the main in use
financial by each EU Member State in 2613 h the following table Table3), a summary of the most
commonly used financial instruments used in the EU:

Instrument
Direct grants or subsidies

Preferential loan schemes

Taxes, tax incentives or ta
refunds

Energy Efficiency Obligatiot
(EEO)

Description

Grant are norrepayable funds or products usually offered by puk
funds and are directly allocated by the authorities or, more typice
accessed through banks or foundations.

Preferential loan are loans that are below marketerest rates to
encourage energy efficient practices and are typically supportec
national bodies by regulatory measures, by sharing the risks with
banks and/or by covering a share of the loan interest

Usuallycan take one of three forms:

a) A tax on energy,

b) Sales tax incentives to promote market penetration,

c) Tax refund given in recognition of energy savings investments
energy and/or climate taxes may be used to create a fund for finan
measure that contributes to the reduction of the energy consumpti
and associated GHG emissions.

Under the Energy Efficiency Directive (Directive 2012/27/EU),
countries must set up an energy efficiency obligation schengs
scheme requires energy distributors or retail energy sales compe
to achieve 1.5% energy savings per year through the implemente
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of energy efficiency measuresg funding energy savings among
their customers).

TABLE: SUMMARY OF COMMOKUSED FINANCIALTREMENTS USED IN EHE?

The following tableTable4) shows the financial instruments used BYymember staes in 2013 targeting
energy renovations.

AT BE BG CY CzZz DE DK EE ES FI FR EL HU HR

Grants

Loans

Taxes

EEO

IE IT LT LU LV MT NL PL PT RO SE SI SK UK
Grants
Loans

Taxes

_

TABLE: FINANCIAL INSTREMTS USED BY EU M3013 TARGETING RGY RENOVATIdNi&HADED AREAS INDIEAHE
APPLIED FINANCIAISRUMENT)

2.2. NATIONALLEGISLATION VIA TEREMOSITECONTEXT

The three demo site countries legislative background is described as a brief discourse analysis. The goal
of this section is tdnighlightthe occurrence and relevance of New TREND concepts, goals, components,
Key Performance Indicators in the legislativiel public strategic discourse. After a concise introduction

to the system of energetic legislation and execution in each country, the individual legislative instruments
and strategies are analysed following a logic of scale, going from the nationalk viggtbnal, to the local

level.

HUNGARY
Introduction

Hungarian policy regarding energetics is rooted in article P of the foundation of the Fundamental Law of
Hungary, protecting natural resources and enacting their preservation for future generéivasturally,
energetics policy heavily relies on the pooled policymaking of member states in the European Union.
Directives coming from the Commission and the Council are implemented via national strategies, which
the turn into legislation supporting thenplementation. Most importantly in the context of energetics,

this includes the provision of budget and writing in energy related criteria and responsibilities into law on
the national level.

NewTREND GA no.680474 . DeliverableD5.4 21



ﬂ@ DeliverableD5.4 V.2.0, 19/9/2017
IINewTREND Standards, rating and sustainability design for retrofit projects Released

Regional governance implements Government action plans to theettandards defined via legislation.
Regional planning balances between the input from the national level and the operative programs coming
from the EU level, also tailored for the regional scale, as there is still a significant reliance on ERDF. From
demo-site perspective, the regional legislative context includes the city of Budapest and trsxaity

policy. Regional planning in Budapest consists of a development strategy, a structural plan, and local
building regulation. The same plan types appearifalividual boroughs as well, with the addition of
action-area plans wherever necessavioluntary commitments supplement the official planning structure

¢ most notably for energetics, these are the sustainable energy action plans.

National policy
Legislaive grounding of national energy policy

The Parliamentary decree 40/2008. (1V.17.) defines priority axes of the national energy policy in the 2008
2020 period. The wording of the document includes phrases referring to indicators building energy,
representng the direction of the Hungarian legislative environment:

Specific energy consumption

Share of renewables in the energy split

Share of wastdased sources in the energy split
Diversity of energy sources

Energy efficiency

Energy demand

Security of supply

Compliance to climate targets

Compliance to EU law

=4 =4 =4 -8 -4 -8 -8 - -8

The same document authorises government to devise and implement national energy strategies. The
incumbent is the National Energy Strategy 2030, a document outlining the approach, goals and conditions
to reach these goals for the state.

National Energy Strategy 2030

Along the overall national and interregional energy grid, compatibility to other relevant strategies and
higherlevel legislation, buildings are also considered a focus area, mostly from demiigdtion
perspective. The strategy acknowledges that 40 % of energy consumption occurs in buildings and that
two-thirds of this is spent on heating and cooling. Around 70 % of residential and public buildings do not
meet contemporary thermeengineering ¢t Yy R NRa® ¢KS (g2 {1S& VYSIiNAxROa NB°
O2yadzYLJiA2y o0& a2 dzNOS ¢ gmean/sRvingsiSrfedzdhioh fedgandiBgy/ttiermBl S LG K €
energy demand. Among the perspectives, thermal energy efficiency, a share of renewables, modernising
HVAC and lighting systems, and supporting ICT services are mentioned on the building level. On the district
level, a case is made in support of decentralised energy systems, with goals of simplifying integrations

with the larger grid, and supporting mixingctenologies.

The key phrases referring to building/district level energy indicators are:

1 Energy consumption by source
1 Refurbishment depth
1 Energy efficiency
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District heating potential (undefined)
Cooling energy consumption

Green urban management (undefined)
Consumer cost reduction

Municipal cost reduction

Air quality (emissions perspective)

= =4 =4 -8 —Aa -

Regarding building and district level energetics, the National Energy Efficiency Action Plan and Building
Energetics Strategy are the most relevant subsidiaries of teeathstrategy. While the building Energetics

Strategy is a specification of the National Energy Strategy on the focus point of building energetics, the
blFrdA2y L € 9YSNEE O9FFAOASyOe We&imByYe tHYR O2FNIVY & NKIZ
accanplish the above policies.

National Energy Efficiency Action Plan

All EU countries present an Energy Efficiency Action plan every three years for the Commission, presenting
progress and planning for meeting national energy efficiency goals, listing padicienplement the
Energy Efficiency Directive 2012/27/EU.

From a procedural standpoint, the action plan identifies the lack of financial instruments as a major
obstacle, also mentioning the complicated preparation of refurbishment projects. Knowktdgag is

an important focus point, promoting the demonstration and dissemination of best practises, recent
technologies, implementation lessons, practical knowledge among site managers, building owners,
consultancies and the public sector. Interventions ddoprovide means of monitoring on the project
level in a transferable way to support upcoming energy performance statistics plans.

The action plan includes financial instruments to accomplish energy performance goals. The metrics used
for their evaluation scheme follows the 7/2006. (V.24.) classification and the 176/2008. (VI.30.)
certification schemes.

Building Energetics Strategy

The Building Energetics Strategy contains the energetic evaluation of the national building stock, and
based on refurbishmentcenarios, proposes a system of goals and tools.

Refurbishment scenarios are constructed to estimate larger scale funding demand. The input parameters

for classification in the case of residential buildings are floor area, construction year, and buifzéng ty

(detached house, row house, condominium). The output parameters are primary energy consumption

LINA 2 NJ NBFTdzND A &4 KYRIYUIA YAVEMRB R TEDt 6 ONBF dZND A aKYSy G 0aSS
primary energy savings and estimated refurbishment costs.

The key indicator for the goal structure is the primary energy savings, aimed to be reduced by 49 PJ/a until
2020 and 111 PJ/a until 2030. Of the 49, 40 PJ/a savings are expected to come from residential and public
building refurbishment, 4 from commercialuldding refurbishment, and 5 fromnergy savings by
conscious use.

National building codes

National energy performance criteria
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In accordance to the Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010,
the requirements for theenergetic performance of buildings is defined by the Ministerial Decree 7/2006.
(V.24.). The criteria presented there are to be fulfilled to obtain a building permit.

Metrics used in the decree:

Input parameters Criteriaparameters Dimension

Generalenergy performance
Type of enveloping structure  Overall heat transfer coefficient U [W/m2K]
Area to volume ratio Specific heat loss factor gm [W/m3K]
Area to volume ratio Mean heat transfer coefficient Um [W/m2K]
Building function
Area to volume ratio

Criteria for cooling

Thermal mass
Difference  between mear

indoor and outdoor
temperatures
Criteria for indoor conditions
Minimum/maximum indoor t [K]
temperature during
heating/cooling season
Thermal range durinc t [K]

heating/cooling seasons
Criteria for HVAC systems
Number of users
Effective floor area
Indoor CO2  concentratior [ppm]
compared to outdoor levels

TVOC emission [mg/m2h]
Formaldehyde emission [mg/m2h]
Ammonium emission [mg/m2h]
IARC emission [mg/m2h]
Thermal controlling options N/A
Ventilation unit type Pressure loss for ventilation unil [Pa]

Ventilation system category
Static pressure

TABLE: METRICS USED IN W IONAL ENERGY RERMANCE CRITERIA

The decree also imposes methodology for techréalironmental andeconomic validation of the
following alternative energy systems: district heating and cooling, CHP, distributed systems utilising
renewable energy, heat pumps.

Regarding the thresholds, three categories of performance are described: general levapiiossed

level, nearzero energy level. The latter two are amendments as of Government decree 1246/2013. (IV.
30.), which in turn introduces requirements of 2010/31/EU. The followialgle6 displays some of the
corresponding metrics and their thresholds.

Indicator General Costoptimised Nearzero energy
buildings buildings
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Heat transfer coefficient for 0,45 0,24 N/A
external walls [W/m2K]
Heat transfer coefficient forflat 0,25 0,17 N/A

roofs [W/m2K]

Specific heat loss factor, give 0,38*(A/V)#9,086 0,27*%A/VH0,079  0,2296%A/V)}H0,05143
no X !'kx X mMZ

Integrated energetic indicator 120*(A/V)+4 30*(A/V)+101 100

for residential buildings, given

no X !'kx X MZ:

Minimum share of renewables  N/A N/A 25 %

TABLE: TABLE PERFORMANCETRICS AND THEIRSHRELDS IN THRATIONAL ENERGY RERMANCE CRITERIA

The target category is also legally binding. New buildings from 2021 ecougply to neaszero energy
levels, with buildings used by public authorities must do so from 2019. If the building is finished from 2018
and/or is subject to national or EU grants and subsidies, theaut#ised level applies. All other new
buildings fdl in the soonto-be phased out general category. The same timescale applies for
reconstructions and upgrades, with a possible limiting of the scope of the category to parts of the building
affected by refurbishment. The criteria for energy performance aeaker than those of heritage
protection, however. Finally, the applicability of alternative energy systems must be assessed in all new
constructions and major refurbishments.

According to the legislation, the demo site refurbishment must compityh costoptimised levels,
meaning more disciplined thresholds for energy performance asabfe6, but without the necessity of
phasing in renewables. Additionally, the building must conwiti all metrics listed infable5Tablel:
criteria for the structure, HVAC, and indoor conditions.

National energy certification

The 176/2008. (VI.30.) Government Decree regulates certifications regarding energy performance. Energy
performance certification is mandatory for all new constructions, transaction or lease of existing buildings
and building units, and buildings public authorities larger than 250 m2. The 7/2006. (V.24.) decree
contains the necessary calculations that partly alséindeenergy performance categories within the
certificate. In general, the classes are determined by their integrated energetic indicator in relation to the

0SYOKYIN] @FftdzS RSNAGSR FNRBY TKHANCD® O0xDHNPOD ¢ KA
tonearl SN2 Sy SNH& OF iS3a2NEod ! RRAGAZ2Y I ftes allé Ofl &

according to weather, all thermal systems are controllable in each room separately, functional units
(single apartments) are monitored separately.

Class Integrated energetic indicator as ¢ Meaning
percentage of the benchmark value
AA++ <40 Minimalenergy demand
AA+ 40-60 Exceptionally high energy efficiency
AA 61-80 Exceeding neazero energy building level
BB 81-100 Satisfying nearero energybuilding level
CC 101-130 Modern
DD 131-160 Submodern
EE 161-200 Postaverage
FF 201-250 Average
GG 251-310 Subaverage
HH 311-400 Weak
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Il 401-500 Bad
JJ 500< Exceptionally bad

TABLE: RATINGS OF THE NAVAL ENERGERTIFICATION SCHENWMEHUNGARY

Smart grid regulations

As a step towards district level schemes, the Government Decree 156/2016. (VI.23.) regulates the
conditions of feedback from distributed renewable energy sources to the grid. The levels of incentives
are: mandatory takeover, brown premium and green premium.

If the performance of the power generation unit is less than 5 MW (barypowler generation) the excess
is subject to mandatory takeover, for the prices calculated from norms defined by the décieehe
responsibility of the provider to deliver scheduling, monitoring and billing.

Additionally, providers can apply for brown and green premiums respectively. Biogas and biomass based
energy generation is subjected to brown, renewable based elegtri@neration is subjected to green
premiums respectively.

Regional policy
Budapest 2030

The examined region for legislative background is city of Budapest. The concept of urban development
defines the longerm development goals and direction of changes ihe cityscale, based on its
environmental, economic, and social attributes. The concept for the capital, called Budapest 2030 was
approved with Budapest Generasgembly Resolution 1988/2011 (22.).

hyS 2F (GKS LINA2NRAGEe IESE LANRISORARGAT yRNBSFFTADA &Y G A
accordance to 2010/31/EU, the priority axis focuses on the building stock, defining goals of: high energy
performance, neazero energy demand, high ratio of renewable sources for buildings. It proposes the

definition of sustainable building in local plans and the application of sustainability criteria for the whole

lifecycle in local building regulations. However, these concepts have yet to surface -scaldy

regulations. Additionally, several tasks to asleiggoals are proposed along the priority axis, detailed in

Table8.

Task Mentioned tools as indicators
Building density
Area of active green surface
Area of water surface
Surface albedo
Surface permeability
Ratio of impervious surfaces
Ratio of cookoof area
Number of greenfield developments
Energy management planning
Life-cycle assessment
Refurbishment potential
Building stock database
Available subsidies
Available tax credits
Available ESCOs
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Available subsidised loans

Nonprofit consultingservices

Available demonstration projects, best practises
Local certification scheme

Local energy performance standards
Available BIM model

Building material selection
Construction technology selection
Stormwater mitigation options
Renewable energy potential by source
Feedback incentives

District solar potential

Local wind profile

Geothermal potential

Wasteheat potential

District energy sharing & management
Brownfield site

Priority site

Partnership involvement
Refurbishment potential

TABLBB: TOOLS TO REACH RBEREGION SUSTAINABIY GOALS REPHRASEPOTENTIAL INDTORS

SEAP Budapest

{dzadFAyFroAftAGe 9ySNHe ! OGA2y tflyazs 2N a{9!'taé¢ I NB
The covenant is an initiative of the European Commission for eager municipalities that pledge to exceed

EU GHG targets of 2020. The SEAPs compriseatsf, gations and partnerships to reach the overall,

voluntary objective of the covenant.

The energy related goals of the plams all goalg are devised from the core objective of GHG emission.
Because the initiative itself heavily relies on consistemitoring, it operates with clear, measurable
indicators related to emission. For instance, 1 MWh of electricity consumption is translated to 0,575 tons
of CO2 emission, since roughly 60 % of the national electricity is produced in coal, or hydrocartten pl

The document estimates 40 % energy savings via refurbishment projegiefabricatedresidential

housing estates, 25 % in detached houses, and further 30 % in inner city buildings. This results in an overall
35 % energy savings prediction for thetiee residential building stock. The specific actions needed to
reach these goals are generally insulation installations on the envelope structure, changing doors and
windows, modernising HVAC systems, and deploying differentiated monitoring and cogtaplions.

Local policy
58St 2LIySy i &i NI GFedstentinfe t S&adal Syidt! NAyO

In relation to New TREND, in its situation review, the document mentions excessive costs of utility in
roughly 50 % of residential building stock, the increasing maintenandeotgsublic buildings, and a
disjoint local NGO ecosystem as social obstacles. It also acknowledgeisldmateffect at several
residential hotspots, noise discomfort for residents living near the airport, and the wicked problem of
brownfield redevelopmat as technicaknvironmental obstacles.
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Two of the key thematic goals of the strategy are: high quality, ereffigient residential building stock,

and sustainable municipal asset management; while one of the three horizontal goelsnate-
conscioussustainable approach. Specific actions to reach these goals include: refurbishment of housing
estates, incentives and consulting services for residential eneffiggiency and renewable energy
investments, heatsland mitigation at housing estates, refishment and renewable shift in public
buildings used by authorities, and promotion of green technologies.

[20Ff 1Seadtz2yS LINRP2SOG dadzadlrAylroftSz STFAOASY(d SySN\
envelope structures, doors and windows, heatiggtems, increasing the ration of renewable share in the

energy mix. The refurbishment projects at the Budapest demo site belong to this larger keystone project

defined in the local development strategy. The project has the overall outcome indicator ofGRD2%

emission reduction of municipally managed institutions, and two output indicators of one community

thinktank of energetics and a full energetic survey and diagnostics of municipally owned institutions.

{91t t Sa&a GRedtBehtEzentimtd v O

The locaBEAP mirrors in structure, goals, and mentioned indicators the SEAP Budapest, citing reductions
in GHG emissions, exceeding the-28B20 objectives of EU legislation. The SEAP proposes HVAC
modernising, Thermal insulation deployment, changing doors andavi's to reduce energy demand by
30-40%. The document cites 2010/31/EU and 1246/2013. (IV. 30.) as sources of indicators and thresholds
to satisfy and exceed. It also mentions the need to connect homeowners to financial instruments and
consulting servicess the lack of information and the inability to invest are still the greatest obstacles for
private energetic refurbishment projects.

[ 201t LX Iy 2Festdizé&hszértimr&y Gt ! NAy O

Local plans for each settlement define the norms of construction speoifihe area, with possible, but
defined deviations from the national legislation. In the case of Budapest, the nationasceis and
borough scale plans compile the general rules.

There are few mentions of relevant indicators, as the national legislatn energetics is directly applied.

The local plan for the borough of the demo site mentions rules for placing energy generation appliances,
such as PV panels and wind turbines. The zoning does not include the sustainability metrics suggested in
Budapes2030.

HNLAND
National policy

National Energy and Climate Stratéay

The foundation of energy legislation in Finland is the National Energy and Climate Strategy, a collection of
goals and actions to achieve -86 % reduction in greenhouse gas emissionfoige2050, and to hit
medium term milestones set out in EU level strategy for 2030. Renewable energy use in final energy
consumption is expected to reach 50 % in the energy mix, while reliance on imported energy is to drop to
45 %. Especially imported ote is to be reduced by 50 %. The key target area of interventionsside

sectors of the emissions trading systess the transportation sector with an expected number of
250.000 electric and 50.000 gpswered vehicles. Biofuels in transportation aoereach a share of 30 %,

while in heating, the same target is 10 %. Regarding electricity, the main goals are to improve flexibility
both in supply and demand, and to improve efficiency on the system level.
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The built environment is singled out for beingsponsible for 38 % of GHG emissions in Finland. To
mitigate climate change, the strategy identifies policies promoting eneftigient land use planning,
improving energy performance of building stock, reducing carbon footprint of building materiathand
promotion of the wider use of renewable sources. Approximately 0,9 Mt annual emissions cut by 2030 is
expected from measures related to buildisgecific heating, waste management and cuts in industrial
gas emissions, most notably by increasing ren@eahare in heating, improving combustion technology

for burning wood and blending light fuel oils for heating with biofuels.

National Energy Efficiency Action Pfan

All EU countries present an Energy Efficiency Action plan every three years for thesSimmnpresenting
progress and planning for meeting national energy efficiency goals, listing policies to implement the
Energy Efficiency Directive 2012/27/EU.

In Finland, 75 % of the buildings are residential and 90 % of them use district he#timgultiple-unit
housing estates more so than detached houses. Altogether 43 % of the building stock is heated through
district heating systems, 22 % with electricity, 6 % with heat pumps, 19 % with biofuels and 10 % with
fossil fuels. 32 % of the district &tng network runs on renewable sources and it is not encouraged by
government to replace district heating with egite renewable energy based sources. However singie
houses that rely on electricity for heating can achieve efficiency improvementstivatintroduction of

heat pumps.

The action plan identifies buildings as the target area contributing the bulk of the energy savings (11 % of
the consumption by 2016 and 15 % by 2020 respectively) through a variety of national government
measures:

Regulatbns of energy efficiency for new construction;

Regulation of energy efficiency for renovations;

Publiesponsored subsidies for residential buildings energy performance improvements;
Heat pumps for smaller scale residential buildings;

Mandatory water metemg per residential unit;

Energy efficiency agreements for-b¢ated houses and residential letting associations.

= =4 =& -8 -8 -

Measures for the public building stock are also reported in the action plan.

The metrics mentioned in the report:

Parameter Dimension
Primaryenergy consumption TJ
Total final energy consumption TJ

Final energy consumption by sector: indust TJ
transport, households, services.

Gross value added per sector: industry, service EUR million
Disposable income of households EUR million
Grossdomestic product EUR million
Electricity generation from thermal power plant GWh
Electricity generation from combined heat ar GWh
power plants

Heat generation from thermal power plants GWh
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Heat generation from combined heat and pow GWh
plants, includilg industrial waste heat

Fuel input for thermal power plants TJ

Fuel input for combined heat and power plants TJ

Passenger kilometres Mill.

Tonne kilometres Mill. tonne
Population capita

Average disposable household income EUR/household
Number ofhouseholds pcs

Energy transmission and distribution losses GWh

Separate production of district heating TJ

Fuel input for district heating TJ

TABLE: KEY METRICS MENYED IN THE FINNISATNONAL ENERGY EFENCY ACTION PLAN
National Strategy on the Energy Renovation of BuiI&thgs

The National Strategy on the Energy Renovation of Buildings is the transposition of 2012/27/EU Article 4
into national law. The strategy is less focused on imposing criteria of performance and more o
instruments to trigger investment in energy efficiency measures during scheduled and reactionary
maintenance in both residential and commercial sectors. These instruments include financial incentives,
decisionmaking support, consulting services, comnuation measures and various training programs for
professionals. In the public sector, instead of compliance with the 3 % renovation target for central
authorities in force by 2012/27/EU, Finland implements alternative, voluntary goals, calculated teeachie
similar results as an annual 3 % renovation action. These alternative means include e®deand
management measures, such as smart metering, tenant behaviour management, a-rbaluss
contracting scheme, energgfficiency improvements during maintenanceiserrelated services,
streamlining spaceise, an adding energgfficiency measures to standard renovation projects. As for
other public authorities, the strategy cites voluntary energy efficiency agreements (EEA) for
municipalities. Although not diregtllinked to the EPBD, energy efficiency agreements comprise of actions
contributing to energy performance improvements, such as auditing and monitoring commitments.

National Energy Performance Requirements (from national building &Bde)

Decree No 4/13 transposes thenergy Performance of Buildings Directive by introducing energy
performance criteria to be met by building renovations, functional changesbuifdings, and
refurbishment of the technical installations. The criteria are added to the national building code, thus are
requirements for obtaining building permits.

The calculation methodology is a national method appropriated with CEN pringiptes standards can

be used. The regulation is prescriptive, with fixed value thresholds for key energy performance metrics,
but also for thermal comfort, indoor air quality, infiltration, thermal bridges and shading. Infiltration may
be assessed via audit, @ite testing or other accepted quality management method in the building
industry. The cornerstone indicator for overall energy consumpgias in other countries, is the primary
energy factor, the amount of primary energy required to generate a unftnafl energy: electricity or
useable thermal energy. The threshold values depend on type and area of the building. While the code
includes all heating sources it promotes the use of renewable energy sources.

The metrics mentioned in the building code:
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Additional inputs Criteria Dimension
Coefficient for energy type: Primary energy factor E=[kWh/(m2*a)]
electricity, district heating,
district cooling, fossil fuels,
renewables
Building category (i.e.
detached residential)
Building useful area
Controlling room temperature  Boolean

Summer room temperature Degree hours
Pressure test according to El Air tightness g=[m3/(h*m2)]
13829

Heat transfer coefficient U=[W/(m2*K)]

Heat transfer coefficients for Combined thermal loss o HI I ©®2 K Y8
individual structures: external building envelope
walls, roof, doors/windows,
surface floor
Areas of individual structures
Energy efficiency of ventilatiolr kW/(m3/s)
systems

TABLEO: KEY METRICS OF ESE PERFORMANCE MBNED IN'HE FINNISH BUILDINGDE®
Energy Performance Certification

National energy performance certificates must be supplemented to building permit applications for new
and renovated buildings or when a unit of the building is sold or rented. The ruling wasdung&d
progressively from 2013 to July 2017. The Housing Finance Development Centre of Finland is the
responsible authority enforcing certification, controlling the quality of the certificates and the
qualifications of assessors.

The energy efficiency ratfy is expressed as an energy label that classifies buildings according their
percentage based compliance with the primary energy factor criterion of the national building Talde (

11 shows the specific values for apartment buildings). For beildings,this is a calculated value, for
existing buildings, actual energy consumption must be reported when available. For renovated buildings,
an onsite assessment if reqed for technical thermal components: the building envelope, heating and
sanitary hot water installations, ventilation, lighting and other electrical installations. The certificate must
also include recommendations for cesffective energy efficiency impvement, albeit the exact
suggestions are up to the experiences and qualifications of the assessor. The certificate is valid for 10
years.

Energy efficiency label Total energy consumption by primary energ
factor [KWh/(m2*a)]

Evalue < 75

76 <Evalue < 100

101 < Evalue < 130

131 < Evalue < 160

161 < Evalue < 190

191 < Evalue < 240

241 < Bvalue

TABLEL: ENERGY PERFORMARERTIFICATE CATEEESRND THE CORRESPIOG EVALUES

G TmMmoOO®>
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Energy Efficiency A

The Energy Efficiency Act 1429/2014, with the purpose of promoting the energy efficiency transformation
of the built environment, outlines regulations for energy auditing, for dostefit analyses of combined

heat and power systems, and obliges energypsigps to promote cost and energy efficient use in their
customers operations. Obligatory investigation and documentation of the progress and potential benefits
of energy efficient transformation helps anchor the need to invest in such transformatiornrporete
strategy. The law applies to energy providers, corporate energy audits and auditors, and owners and
managers of district heating/cooling networks, including power plants.

The law serves as a legal framework to generate data on the energy perfoentdrenterprises on a
regular basis, to monitor and evaluate improvement measures and to track progress in the national
strategies related to energy efficiency. For large enterprises, the audit is mandatory and to be taken every
four years. The audit cove all operations of the company and comprises of individual site audits,
assessing current and historical energy performance, reporting on the measures taken so far to improve
the figures and plans for improvement. The law also outlines the qualificagignirements of auditors.

Apart from energy auditing, the act also requires the conduction oflbertfit analyses to be undertaken
when designing or retrofitting small/medium scale power generation/distribution systeamsobligation
relevant for distrct, or campus scale energy interventions. The analyses are carried out to assess the
viability of adding sustainability improvements to standard retrofits or new designs. Affected measures
include: condensation plants above 20 MW capacity to asses rea®f@HP, industrial power plants to
assess the exploitation of surplus heat, and district heating/cooling grid (re)constructions to assess the
availability and possible exploitation of local surplus heat sources.

Local policy
Energy efficiency agreemeﬂf’s

The municipality of Seinajoki has joined the voluntary Energy Efficiency Agreements initiative. The
agreements are tools for companies and municipalities to fulfil national energy performance obligations
transposed from the EU level. Agreement periods &ght years, the current term lasts from 2017 to
2025.

The agreements are the voluntary alternative to obligatory legislative instruments to reach transposed
European energy efficiency targets. Participants agree to achieve 7,5 % energy savings gt theagi

period with a 4 % milestone set up for 2020; altogether with the previous agreement, 10,5 % savings are
targeted for the 2014025 period with a 7 % milestone for 2020. The target is presented as final energy
consumption [MWh]. Specific measuresreach these targets are outlined by egudrticipantin action

plans submitted to Motiva, the officially responsible organisation providing consultation to public and
private sector entities on resource efficiency and sustainaﬁﬂityarticipants agreto:

1 include energy efficiency as a criterion during tendering public procurements, and planning
negotiations,

1 implement energy audits and followp audits,

9 use various funding schemes such as guarantees or energy performance contracting to ensure
investment in energy efficiency during procurements,

1 monitor consumption and feed the data in decision making,

9 invest in training and communication of results to lead by example,
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1 promote the use of renewable energy,
1 produce annual reports.

Builders Guideénajﬁk?l

The builders guidéncludesmunicipal guidelines and procedures to energy and environment related
measures and issues of construction and building maintenancendt islegally binding code per se, but

a document sharing practical informatiaan energy efficiency, renewables, water management, and
electric and communication systems useful for local professionals and laypeople.

The guide offers a selection process for the right heating systems for residential units. It highlights the
importanceto investigate the willingness and the effort the builder can muster adopt a more energy
saving household, behaviour, to invest in more expensive energy efficiency interventions. The heating
systems are encouraged to be assessed against the comfort rewgrits of the builder, the costs and
benefits should account for individual differences in the price and effort of procuring fusleh as a
willingness to obtain wood personally.

In simple terms, the document describes the differences between the vahieating options, lays down

the common criteria for heating derived from national and local strategy, and suggestions when and when
not to use them. It provides comparative sample prices of different installations such as solar collectors,
fireplaces, gedtermal collectors, pellet boilers, heat pumps for various house sizes, numbers of
inhabitants and population densities. It also digs deeper in the profitability, payback periods, legal
backgrounds and procedures to obtain of various technologies to healprgéng a moclup business

model for residential energy efficiency investment, especially renewable sources such as solar energy or
connecting to a district heating network.

Municipal regulation%z'23

The municipal environmental regulations, issued by titg council of Seinajoki, are written to take
account for local conditions to prevent and reduce pollutions in compliance with the Environmental
Protection Act 86/2000. It contains provisions concerning wastewater management, raturdl
stormwater manageent, air quality, noise pollution, waste management, and the disposal of chemicals
and other dangerous wastes. Provisions for air quality and the exploitation of freshwater have some
implications for building energy systems, as some substances withimndynaier are considered
hazardous, hindering geothermal energy use, while combustion of certain materials, such as treated
timber, or plastics, are harmful for both health and environment.

The municipal building code contains amendments and locally bidgsions for the national building
code. It is concerned with all areas and there is no separate document focusing on building energy
performance. It contains a single section regulating environmental management, obligating certain
structures, installabns and equipment to be kept in appropriate condition and not to degrade the
environment. The local Environment Committee selects auditors to inspect areas from time to time and
such audits have the legal authority to result in the termination of consionctinless misconduct is
ceased.

SPAIN
National policy
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NEEAP National Action Plan on Energy Efficiency

As a general complianceith 2012/27/EU, the action plan (Plan Nacional de Accién de Eficiencia
Energética; acronym: NEEAP) is a broad assessment of energy consumption and production in the country,
an overview of national energy efficiency targets, and the executive measures totresse targets. The
document is reviewed every three years, here discussed is the NEEARGI

Alongside transportation, public organisations, agriculture, and efficiency of the grid, NEEAP identifies the
building sector, and urban heating systemstlas main target areas of energy efficiency policies. As a
review document, it is concerned with reporting on the state of previously established indicators and
introducing the policies and actions currently in force. The key mentioned indicators arerpriémergy
demand in toe; energy consumption by source; energy intensity indicator (=energy consumption/gross
domestic producl§5; annual change in energy prices; energy consumption by use. The document reports
a solid decrease in total final energy demandhe building sectoreaching aotal consumption of 29,7

% compared to the EU total of 38,5 %. The largest contributor to this output is the residential sector, with
a predominant reliance on combustible sources. It is therefore acknowledged that rezsumm the
European South, such as Spain, will likely always deliver better results on energy indicators. This also
means that while heating will still take the largest share in the mix of household energy demands, the
relative importance of hot season aling, electronic appliances, and warm water production increases.
The electricity use is even more prevalent in buildings of the services sector.

Longterm Strategy for the Energy Rehabilitation of the Building Sector

According to NEEAP 2062020, the mosimportant action regarding building energy efficiency is the
Energy rehabilitation strategy is the transcription of 2012/27/EU Article 4 to Spanish governance. It
outlines a situation review, strategic goals, scenarios of implementations and necessaing &t deliver
investment in the energetic refurbishment of the Spanish building stock, and is reviewed trieﬂﬁiﬁﬂg.
scenarios represent the costs and benefits of delivering refurbishment ambitions to various extents. They
are used as arguments fa publiclead, publieprivate partnership based approach by quantifying
investments and exploitable direct impacts as well as externalities related to building energy efficiency in
a businessasusual, a public subsidization, and subsidies progressivgllaced by adequate loans
scenario. Each scenario is evaluated by the number jobs generated-émaziomic impact), number of
houses rehabilitated (complex impact), Kteps of energy saved, and million tons of CO2 emissions reduced
(both environmental impagtg all metrics favouring public subsidies, progressively replaced by adequate
loang’. Most notably, a variety of actions are defined for multiple key players:

Regulatory measures and the adaptations to EU directives;

Information and communication actionsiich as trainings and campaigns;

Administrative measures, such as procedural simplification;

Measures to enforce the presentation of the energy efficiency of buildings in the business
strategies on the company level;

1 Facilitation of financing and develommt, such as public funding allocation and private funding
incentivisation?’

= =4 =4 =

CTE- Technical Building Code (RD 314/2006; last amendment as tihgvthis document: FOM
588/201778
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The Technical Building Code (Codigo Tecnicé de la Edificacion; from hereafter abbreviated as CTE) is the
basic normative framework defining criteria for construction. It consists of basic documents (abbr.: DB)
holdingprescriptive standards regarding: structure, fire safety, safe use, sanitation, noise protection, and
most notably, energy saving. The introduction of the energy performance thresholds is progressively
registered in the basic document energy saving (abbr DBHE), last raised by amendment
FOM/1635/2013. The document is structured into six parts, with the first four referring to energy
efficiency and the rest to the use of renewable eneffghlel2). The standards are prescriptive, for each
criterion, there is a quantification, a process of verification, justification rules for compliance and
calculation methodology.

Acronym Title Description
DB HEO Limiting Energgonsumption Describes the energy rating based on fit
primary energy demand.
DB HE1 Limiting Energy Demand Refers to requirements for the buildin
envelope.
DB HE2 Performance of Thermal Installatior Application of Regulation on Building Heati
Installations (discussed in following section)
DB HE3 Performance of lighting installations Includes energy efficiency of appliances &
rules for controlling.
DB HE4 Minimum solar contribution to Sets the minimum proportion of thernhe
domestic hot water energy to be captured from sunlight.
DB HE5 Minimum photovoltaic contribution Sets the minimum proportion of electrice
to electricity energy to be captured from sunlight.

TABLEZ2: STRUCTURE OF ENERERFORMANCE CRIABRTHIN THE TECHNIGALLDING CODE

The metrics mentioned in the building code:

Input parameters Criteria Dimension
Useful surface of living spaces

Correction factor for surface

energy consumption

Baseline nofrenewable energy

consumption per climate zone

RD 235/2013 (to be discussed Energy rating Discrete value
section:  Energy  Efficienc
Certification)

Useful surface of living spaces
Correction factor for surface
thermal energy demand

Baseline nofrenewable

thermal energy demand pe

climate zone

Climatic zone Cooling energy demand kWh/(m2*a)

Thermal transmittance (overall W/(m2*K)
Thermal transmittance (wall: W/(m2*K)
and structures with grounc

contact)

Thermal transmittance (othe W/(m2*K)
structures with air contact)

Thermal transmittance (holes) W/(m2*K)
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Air tightness m2/(h*m2)
Power of lamp plus auxiliar
equipment
llluminated surface
Luminous emittance [lux]
Building function Maximum power of illumination W/m2
Light transmittance coefficien
of glazing
Area of glazing
Area of facades
Total energy demandor hot
water production
Climate zone
Inclination/orientation
Shades
Solar accumulation volume Area of collectors m3/m2
Climate zone
Surface of constructed building
Inclination/orientation
Shades

TABLE3 QUANTIFIED INDIGBRS AND OTHER METBRMENTIONED IN THEBC DOCUMENT FOFERBY SAVING
RITE; Regulation on Building Heating Installations (RD 238/2913)

Regulation orBuilding Heat Installation (es.: Reglamento de Instalaciones Térmicas en los Edificios abbr.:
RITE) is the law specifically regulating DB &P2rformance of Thermal Installatiorssection of the
Technical Building Code. The law sets standards for degigtimensioning, assembling, maintenance,

and inspection on technical grounds, and more generally for administrative conditions, execution of
installations, commissioning, inspection, manufacturers.

Alongside energy efficiency and security, the legistatrecognizes soalled welfare & hygiene
requirements, including thermal comfort, air quality, hygiene and acoustic comfort. In the context of the
legislation, indoor air quality refers to adequate ventilation, and thresholds for pollutant levels, hygiene
refers to the biochemical quality of sanitary hot water, and acoustic comfort thresholds regulate vibration
and noise levels of thermal installations. Thermal comfort and air quality include a set of quantified
indicators, hygiene requirements are fulidl by following specific instructions depending on the
installation, while acoustic criteria are listed in a separate basic document.

Criteria Dimension

Thermal comfort
Average air velocity m/s
Relative humidity %
Operating temperature Cc°

Air quality

Rate of ventilation m3/(s*person)
Perceived air quality decipols
CO2 concentration Ppm
Outdoor air quality Discrete values
Exhaust air quality Discrete values
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TABLEL4: INDICATORS MENTIEININ THE REGULATIGNBUILDINGHEATINGSTALLATIONS
Energy Efficiency Certification (RD 235/2841.3)

The Royal Decree defining the national scheme of energy efficiency certification is a transposition of
2010/31/EUg which is in turn an amendment of 2002/91/Ento Spanish law. It establishése basic
methodology for calculating a single energy efficiency rating, as well as the technical and administrative
conditions for certification. As per RD 56/2016, it also enforces an obligation that all buildings constructed
after 2020 to be neareroenergy consumption buildings.

The certification itself is obligatonyit is part of the design documentation delivered to authorities for a
building permit. The document contains:

Identification of the building/part

Indication of a recognized calculatipnocedure

Reference to corresponding legislation

Description of energy characteristics of the building/part

Energy efficiency rating expressed on the energy label

Recommendations for existing buildings for energy efficiency improvement
Description of testgarried out

Compliance with environmental requirements of thermal installations

=A =4 & -4 —a —a -8 -9

The cornerstone of the certificate is the label, which is to be exhibited in the buildings themselves, and to
be presented during promotion, bids, sale or lease contracts.ratirey is defined as a percentage of the
energy consumption benchmark set by the national energy performance criteria.

Regional policy

As an autonomous region with its own government, considerable executive and legislative responsibilities
are devolved tdhe regional level. Catalonia has its own Energy and Climate Change Plan, specific strategy
for the energy refurbishment of buildings, even more specifically, strategy for the assets owned by the
Catalan Generalitat, the devolved government. The regioy aiso develop different thresholds for the
national energy performance standards, but since the criteria themselvesiraikar tothe national level,

they are not discussed hef®.

The Energy and Climate Change Plan of Cataiia 2026

The Energy an@limate Change Plan of Catalonia (Plan de la Energia y Cambio Climatico de Catatufia 2012
2020) is the general framework of the devolved government for horizontal policies based on the inherent
relationship between energetics and climate change. Its priroajgctives are to ensure decision making

is headed for a greater safety and quality in energy supply, economically sound regional energy model
with less dependence on external sources, increase the proportion of renewables, reduce fossil fuel
consumption,and improve efficiency of use. It consists of a regional energy modelling methodology as a
foundation for strategic priority axes, among which it identifies the barriers of sustainable energy
transition

The regional plan analyses a base andigh-commitment scenario with a hybrid energy modelling
methodology including a bottorap approach based on consumption patterns per seetwd top-down
econometric models to forecast the impact of policy on regional energetics. Among the quantified 2020
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EU targets @mnsposed to Catalonia (regarding primary energy consumption per sector, transportation
losses, renewable mix, and emissions), the key regional energetics indicators focus on the consumption
and grid losses of electric energy and natural gas:

Electric energ demand
Final consumption of electric energy
Natural gas demand

= =4 —a —a

Automotive fuel consumptio?ﬁ4

Other transferable insights are the main entry barriers in the way of sustainable energy transition. Barriers
to the regional energy goals are identified as latkechnology andknowledge the low returns on
investments and high unaccounted externalities, low priority of efficiency actions, and the fragmentation
of policy across sectof In other words, technical barriers, economic barriers and collaboration
deficiencies must be overcome by policy, manufacturing, financial and advisory efforts to lead successful
energy transition in Catalonia.

The Building EnergetRRefurbishment Strategy of Catalo{BCREB

The Building Energetic Refurbishment Strategy of Catalonia (cat.: Estrategia catalana para la renovacion
energética de edificios; abbr.: ECREE) is one of the nine unique strategies within the regional energy and
climate change plan. It is a long term strategy defining goals and specific actions for the Catalan building
stock, both residential and tertiary, both public and private.

Theme Objective

Energy 14,4 % reduction in estimated final ener
consumption irthe regional building sector

Emissions 22 % reduction of CO2 emissions from t
regional building stock.

Economy 21 % savings on the cost of buildings throughi
their lifecycle.

Buildings Energy refurbishment in 61 % of the buildings
the region.

Investment Securing 1.400 million euros for 12
macroprojects in renewable energy.

Jobs Creation/recycling of 14.000 jobs.

TABLES: GOAL STRUCTURETEEE BUILDING ENEREEREFURBISHMENTASTERGY OF CATALONIA

To achieve the goatsf the strategy Tablel5), five actions are defined in the face of the five main barriers

of energy transition specifically in the built environment. Firstjrdfarmation and planning system with
tools and platforms supporting the execution energy refurbishment projects is promoted to overcome
networking barriers. Second, training programs are to be initiated to stimulate demand and prepare
personnel on the sudp side of building energy refurbishment, eventually to artificially ikt the
energy renewal market of buildings. Action three is the identification, selection and facilitation of
innovation among building energy efficiency products and serviceselids to afford a collection of, and

a competition to produce best practices to disseminate. Next, an organisational model of management
and coordination is to be established for the rest of the actions and to carry on facilitating and simplifying
the public administrative end of energy renewal. Finally, an investment program is proposed to overcome
financial barriers with the task of defining specific investments, plans to mobilise funding and to identify
relevant financial instruments.
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The Plan on Saws and Energy Efficiency in the State Assets of the Generalitat of catflonia

The Plan on Savings and Energy Efficiency in the State Assets of the Generalitat of Catalonia (cat.: Plan de
Ahorro y Eficiencia Energética en los edificios y equipamientos deeheralitat de Catalufia) is an
investment framework for the energy transition of state owned buildings and facilities within the region.

It intends to serve an example to follohighlightingthe environmental and economic benefits of energy
services cotmacting. For the 2012017 period, the plan aims to reduce energy (operational) expenditures

by 16 % compared to 2014 levels in each department. 5,9 % reduction is expected from demand response

¢ optimising the contract of electricity utilitieg while 101 %will be achieved from energy efficiency
investments to reduce overall consumption. The execution of the meassitede left to ESCOs, while

the devolved government promotemvestment platformsfor their own and other energy efficiency
projects, poviding a more streamlined access to financing.

Local policy

The municipality of Sant Cugat shares local plans, strategies, targets and monitoring vigthairreance

and open data platform PACTE{ G NI 4§ SIA O / 2YLISGSGADSYySaaeacioyy R ! f Ay Y
Competitivitat Estratégica%? Energetics is represented withihg Municipal Action PlarA(Un PAM De

[ F /Adzib G vdzS £2tSYd tftF RQIFOGdzr OAs YdzyAOALIf 0O & LI
urban quality (Sostenibilitat i quigat urbana).38 The document identifies the reduction of energy demand

specifically in the commercial sector, biomdssed district heating networks, and pubfidvate energy

efficiency initiatives as key action to reduce greenhouse gas emissions anddtpraenewable

energies38 The local government also defined key performance indicators;famong othersg its

sustainability goals: the commitment to protectiof the environment and accessiblelean and tidy city

(Tablel6). Each indicator is presented with a predicted and a measured value, and describes sustainability
performance aggregated at the municipal level. It is worthwhile to note however that siac20it2

implementation, there has not been any measured data registered.

Commitment to protection of the environment

Indicator 2015 prediction
Factors that result in climate change

Assessment of parks and green areas 8,5

Proximity to basic urbaservices No data
Streets of pedestrian priority 18

Annual production of renewable energies 80

Final energy consumption 1,3

Emission of greenhouse gases 7.000 Tn
Number of enterprises with environmental manageme 34

systems or voluntargnvironmental commitments
Protection of natural environment

Areas under natural protection a7
Biodiversity of green areas

Biodiversity of tredined roads 15
Consumption of natural resources

Municipal water consumption 219
Water consumptiorper inhabitant 120
Irrigated water 18
Recovery of municipal waste +5
Utilisation of municipal waste facilities 0,23
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Urban agriculture

Locally cultivated land for agriculture 5.000 n?
TABLEL6: EXCERPT OF THEIMITOR®EFINED BY THE MUIRIELITY OF SANT CUGPO MEASURE THE REATION OF
SUSTAINABILITY COMMIENTS. BOLD TEXDIGATES NEWTREND REGPONDENCE.

2.3. CONNECTIONS WITNEWTRENDPROJECKPIS

In this section the above collected energy efficiency focused polgliegegies are analysed in context
with NewTREND. The comparison wittWN&REND is at firgtn EU level, then the national policies are
examined as well.

TheEnergy Performance of Buildings Directive (2010/314tid)the related other European level policies

aim at improving energy efficiency of buildings, reduce their CO2 emissions and increase the use of
renewable energy sourceshe indicators defined for the Environment category of the NewTREND KPI list
coversthe same topicsTablel?).

Policy Relevant theme Corresponding NewTREND KF
Energy Performance 0 Energy efficiency Bl.1
Buildings Directive B1.2
Renewable Enegy Directive Share of energy from renewabl B1.3
sources
Energy Efficiency Directive Energy efficiency B1.1
B1.2

TABLE7: ANALYSED EU POLRERFORMANCE MEASSRED THE CORRESPRIBRCINEWTREND KPIS

The Hungarian policy performance measures and the corresponding NewTREND KPIs are sShaivi@ in

18. The national energy efficiency related strategies aim to comply withBHedirectives, so the main

focus is on energy consumption and the share of renewables. Regional and local policies also include CO2
emissions reduton goals and a few of them exteride topic of energy efficiency towardsistainability

and define goalsalated to water management, heat island effect reduction etc.

Policy / legislation  Corresponding indicatdtheme in the legislation Corresponding
NewTREND KPI
National policy
Parliamentary Specific energy consumptipishare of renewablem the B1.1
decree 40/2008 energy splif Share of wastéased sources in the enerc B1.2
split; Diversity of energy sourceEnergy efficiengyEnergy B1.3
demand Security of supplyCompliance to climate targets
Compliance to EU law
National Energy Eneggy consumption by sour¢eRefurbishment depth B1.1
Strategy 2030 Energy efficiengyDistrict heating potential (undefined) B5.1
Cooling energy consumptiporGreen urban managemer D1.1
(undefined) Consumer cost reductignMunicipal cost B10.1
reduction; Air quality (emissions perspective
Building Energetic¢ Primary energy consumption prior refurbishment and aft B1.1
Strategy GoO2ad AYAASR f S@St émaryNBnérgyl
savings Estimated refurbishment costs
National Energy Heat transfer coefficient for envelope elements; Spec B1.1
Efficiency  Action heat loss factor; Integrated energetic indicator; Minimu B1.3
Plan share of renewables
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National energy Heat transfer coefficient foenvelope elementsSpecific B1.1

performance heat loss factorjntegrated energetic indicatoiMinimum B1.3
criteria share of renewables
National energy Integrated energetic indicator Bl.1

certification

Regional policy

Budapest 2030 Building densityArea of active green surfagArea of water D1.1
surface Surface albedp Surface permeability Ratio of D1.3
impervious surfacesRatio of cookoof areg Number of
greenfield developmentsEnergy management planning
Lifecycle assessmentRefurbishment potential Building
stock databasgAvailablesubsidies Available tax credits
Available ESCQ®vailable subsidised loan$jonprofit
consulting servicesdAvailable demonstration projects, be:
practises Local certification scheme Local energy
performance standardsAvailable BIM model Building
material selection Construction technology selectipr
Stormwater mitigation options Renewable energy
potential by sourcg Feedback incentivesDistrict solar
potential; Local wind profileGeothermal potentiglWaste
heat potential District energy sharip & management
Brownfield site Priority site Partnership involvement
Refurbishment potential

SEAP Budapest Indicators related taCO2emission D2.1
Local policies

Development CO2 emission reduction of municipally mana¢ B1.1
strategy of institutions energetic survey and diagnostics of municipe B2.1

t Sadail Sy i owned institutions

Pestszentimre

SEAP Indicators related taCO2emission B2.1
t Sadal Syi

Pestszentszentimre

Local plan of refers to national legislation

t Sadal Sy

Pestszentszentimre

TABLES: ANALYSED HUNGARIROILICY PERFORMANMEASURES AND THE REEPONDING NEWTREKWIS

The above detailed Finnish policy performance measures anddhesponding NewTREND KPlIs are
shown inTablel9. The Finnish energy efficiency strategies and policiesaalbere to the EU directives.
They also formulate forwardooking themes and indicators that target energy efficiency and other
sustainability measures beyond the state of the art.

Policy / legislation  Corresponding indicator/theme in the legislation Corresponding
NewTREND KPI

National policy

National Energy Reduction in greenhouse gas emissions, share of renew B1.1

and Climate energy, reliance on imported energy, energy performar B2.1

Strategy of building stock B1.3

National Energy Primary energy consumption; Total final ener B1.1

Efficiency  Action consumption; Final energy consumption by sector: indus B1.2

Plan transport, households, services; Gross value added D1.1
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sector: industry, services; Disposable income of househc D1.2
Gross domestic product; Electrigit generation from
thermal power plants; Electricity generation from combin
heat and power plants; Heat generation from therrr
power plants; Heat generation from combined heat a
power plants, including industrial waste heat; Fuel input
thermal powe plants; Fuel input for combined heat ar
power plants; Average disposable household incor
Energy transmission and distribution losses; Sepal
production of district heating; Fuel input for district heatir
National Strategy demandside management measures; tenant behavic B1.1
on the Energy management; a bonumalus contracting scheme, energ
Renovation of efficiency improvements during maintenance, uselated
Buildings services, streamlining spatse, an adding energy
efficiency neasures to standard renovation projects
National Energy Heat transfer coefficient for envelope elements; Spec B11

Performance heat loss factor; Integrated energetic indicator; Minimu B1.3
Requirements share of renewables

(from national

building code)

Energy Integrated energetic indicator; Bl.1
Performance

Certification

Energy Efficiency condensation plants above 20 MW capacity to asses reti D1.1

Act as CHP, industrial power plants to assess the exploitatic D1.2
surplus heat, and district heating/cooling grid
(re)constructions to assess the availability and poss
exploitation of local surplus heat sources

Local policies

Energy efficiency final energy consumption reduction B1.2

agreements

Builders Guide -

Seinajoki

Municipal -

regulations

TABLE9: ANALYSEDONNISH POLICY PERF@ARIKZE MEASURES ANE THORRESPONDING NEBND KPIS

The described Spanish policy performance measures and the corresponding NewTREND KPIs are shown
in Table20. The Spanismational levelbuilding codes and other regations stick to energy dffiency

topics or add indicators that measure the additional impact of the energy efficiency interventions (e.g.:

the Longterm Strategy for the Energy Rehabilitation of the Building Sector measure the number of jobs
generated ly the building rehabilitation program)The regional and local policies also define cost
effectiveness of the energy interventions among their main goals.

Policy / legislation  Corresponding indicator/theme in the legislation Corresponding
NewTREND KPI

National policy

NEEAP- National Primary energy demand in toe; Energy consumption B1.1

Action Plan on source; Energy intensity indicator; Annual change in en¢ B1.2

Energy Efficiency  prices; Energy consumption by use

Longterm Strategy Number jobs generated (soceEconomic impact), Numbe B/D1.1

for the Energ of houses rehabilitated (complex impact), Kteps of ene B/D2.1
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Rehabilitation  of
the Building Sector
CTE - Technical
Building Code (RI
314/2006; last
amendment as of

writing this
document: FOM
588/2017)

RITE ¢ Regulation
on Building Heatinc

Installations (RC
238/2013)
Energy  Efficiency
Certification  (RD
235/2013)

Regional policy
Plan de la Energia
Cambio Climaticc
de Catalufia 2012
2020

Estrategia catalan:
para la renovaciér
energética de
edificios (ECREE)
Plan de Ahorro y
Eficiencia
Energética en los
edificios y
equipamientos de
la Generalitat de
Cataluiia

Local policy
PACTE(¢ Strategic
Competetiveness
and Alignment Plan

saved, and million tons of CO2 emissions reduced (k
environmental impact)

Energy consumption from nerenewable sources; Energ
rating; Energy demand for heating; Cooling energy demg
Thermal transmittance (overall); Thermal transtaitce
(walls and structures with ground contact); Thern
transmittance (other structures with air contact); Thermr
transmittance (holes); Air tightness; Energy efficiency ve
for lighting installations; Maximum power of illuminatiol
Threshold for lightransmittance of glazing; Minimum sole
contribution of hot water; Collector losses; Area
collectors; Nominal PV power; PV losses

Average air velocity; Relative humidity; Operdgti
temperature; Air quality; Rate of ventilation; Perceived
quality; CO2 concentration; Outdoor air quality; Exhaust
quality; Acoustic comfort

Energy efficiency rating expressed on the gyeabel

Electric energy demand; Final consumption of elec
energy; Natural gas demand; Automotive fuel consumpti

Main themes:
final energy consumption; reduction of CO2 emissic
savings on the costs of buildings throughout their lifecycl

Main theme:
Reduce energy (operational) expenditures

Factors that result in climate change; Assessment of p
and green areas; Proximity to basic urlsmnvices; Streets o
pedestrian priority; Annual production of renewab
energies; Final energy consumption; Emission of greenhc
gases; Number of enterprises with environmen
management systems or voluntary environmen
commitments; Protection of rtaral environment; Areas
under natural protection; Biodiversity of green aree
Biodiversity of tredined roads; Consumption of natur:
resources; Municipal water consumption; Wat
consumption per inhabitant; Irrigated water; Recovery
municipal waste;Utilisation of municipal waste facilities
Urban agriculture; Locally cultivated land for agriculture

Bl.1

B5.1
B6
B8.1

Bl.1

B1.2

Bl.1
B2.1
B10.1

B1.1
B10.1

B/D1.1
B/D1.3
B/D2.1

TABLR0: ANALYSED SPANISBLEEY PERFORMANCERBIERES AND THE CGHRENDING NEWTRENDXKP

In conclusiona significant overlap among demo site legislative context and NewTREND are evident in the
prevalence of NewTREND KPIs among legal energy efficiency criteria: primary energy demand occurs in
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57 % of analysed legislative instruments;site renewable energin 17 %, impact on climate change in

4 %, comfort related KPIs in 12 % and operational costs inTh%makes the results of the NewTREND
methodology relevant to current policy trend$he national, regional and local level energetic action plans

and stategies connect cost effectiveness to the topic of energy efficiency so a number Economic
indicators reflect this. Thermal, air quality and acoustic comfort in usualyded in energy legislation

as minimumthresholds(e.g.: minimum ventilation levelatessary for a space function). The ideal levels

are defined in separate legislatioor standards. However, NewTREND attempts to integrate these
viewpoints into one system as most of the energy used in buildings aims at guaranteeing conditions of
well-being, comfortand hedl K F2 NJ (G KS 0 dzA f dRektgsiheé (eec?ta@dténdat tie fiighasd ¢ KA &
possibleenergy savingwithout compromising the comfort, health and productivity of the building users.
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3. FINANCIAL ANBUSINESINSTRUMENTS

In generalfinancial incentives are specific economic benefits tied to a specific range of actions. Schemes
of incentivisation are usually deployed to overcome the economic barriers of socially valuable endeavours.
In the context of NewTREND, building and distristaimability, particularly energy performance and its
impact on comfort, emissions, and costs, are in focus. Incentivising interventions that benefit
sustainability come from a multitude of sources and in a multitude of forms, and this heterogeneity is
partly explained by the heterogeneity of the concept itself, bigo becausé many cases, the existence

of the economic barrier itself is not at all apparent. From a retomAinvestment viewpoint, projects can

be classified into four group3éble21).

¢KS LINR 2SO0 A a Socially not valuable Socially valuable
Financially not viable The project should not be The project is desirable, the lac
realized. of market interestshould be

overturned with subsidies.
Usually realized by the public

sector.

Financially viable The project is not desirable, a The project is desirable, the
market interest should be public sector should promote it
counteracted through but the project is a competitive
regulation. investment, usually realized by

the private sector.

TABLR1: PROJECT CATEGORISBNFROM A RETURNIGVESTMENT VIEWPCD?]Q

Interventions falling under the NewTREND scope are socially valuable, and shifting towards financially
viable. Both the public sector and the private sect@mve deployed instruments with sustainability
incentives. It is worth noting, that sustainabilityggects specifically under NewTREND scope target a
realistic return on investment. The costs in this case are mainly capital expenditures, such as reinforcing
the building thermal envelope or installing wable power generation systems. Thevenue payig for

the investmentg and yielding profit after the return periogcomesfrom reduced utility bills. The maturity

of the technology involved determines whether the payback period exceeds the project lifetime, but most
instrumentsc including public sectoonesc rewards financially iable projects. Theconomic barrier to
overcome is the exceptionally high CAPEX of sustainability projects. Especially in the case of retrofitting,
high-reward architectural interventions require a considerable sum of liqusish spent in a very short
timeframe. This entry barrier already locks out many privately owned residential units from sustainable
transition. Thus, an overwhelming majority of incentives involve a bankable entity.

If technologies are incubated to maturjtyhe market will eventually produce competitive means of
delivering sustainability interventions. However, most incentives are still backed by public institutions,
simply to fastforward the sustainable transition of the built environment. This level albliz sector
commitment is rooted in the urgency dictated by EU policy targeting global leadership in sustainability,
and the obligations of international treaties such as the Kyoto Protocol, and the Paris Accords. Trickling
down to national, regional anbcal policy (seéhe legislations in demo site context described in Chapter
2.2), a diverse array of instruments emerged in the past decade not only to dinecéytivise endusers

to sustainability interventions, but also to incentivise the market of bankable entities to sponsor them.
This fastforwarding is the key to understand the taxonomy of incentives.

In the scope of retrofitting, incentives either proeidhe liquidity to break dowrhe entry barriers, or
supportcompetitive entities to make their own liquidity services more accessilile.creditor can either
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be a public, or a private institutiomhe former is achieved through direct (suchgaants andoang and
indirect financial support (such as tax creditel loan subsidigsthe latterthrough security (such as loan
guarantees). Some financial supports are not expected to be paid back based on tfaviasting
principle of EU strategywhile inproving the energy performance of the built environment yiells
realistic return on investment,JNR 2SO0 a T NB adAftft a2y GKS gl &¢ (2
embedded in societyThe share of refundable financial supports can be expectetbt gs the solutions
adopted in the projects mature. For nothe diverse pool of incentives can be classified in the following
categories:

Tax incentivegienerate benefits by easing or tightening public obligations;

Non-refund financial supportffer liquid cash tdfund the project partially or fully

This liquid cash is expected to be paid back in a set period in the clsmgf

Risk of lending is alleviated Inan guaranteesindirectly incentivising sustainability;

Energy performance contracting a business model binding revenue to energy performance,
eliminating both risk, and CAPEX for the @rser.

=a =4 8 -8 -9

The structure of incentives varies, but at their core, they all consist of a certain benefit package targeted
at a barrier to the desired behavioand a set of performance standards describing the desired behaviour
itself. Performance standards are clearly defined, quantifiable, and in most cases, explicitly quantified
indicators of improved sustainability. They are the basis of feedback towarddatemi, as policies
triggering the incentives also define a causal chain of activity, output, outcome, impact, all feeding into

the sustainability goals of said policy, and all measured by a set of causally connected indicators.

Performance standards aggten bound to a comprehensive system of indicators within a rating scheme.
Ratings are tried and tested methods to evaluate and communicate building performance, with
standardised, repeatable and transferable procedures of evaluation. Official ratingneshmay appear

in legislations, especially in continental EU, but are also produced independently for various certificates.
Certification is itself a competitive economic activity, a market of certificates offers a variety of products
with different valuepropositions (seeChapter4 for the detailed analysis afating schemes). Finally,
performance standards also provide means to compare the incentives with the stdgewTREND, by
associating them with NewTREND key performance indicators.

In this task, the 50 financial instruments from T5.1 were analysed and another 108 instruments, legislation
and rating schemes were collected in T5.4. From the 107 collected 8mere categorized as financial
instruments. This chapter analyses the 82+50=132 collected instruments.

The data collection has been conducted in different phases of the project (before 2016 October for T5.1
and between 2017 January and June) Therefames of the instruments could be out of use since its
collection. In July 2017 107 of the 132 instruments were in use, the status of the other progesmst

in use anymore, planned or just theoretical.
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FIGURE: NUMBER OF COIGTEED INSTRUMENTSIXNTRIES

The instruments from T5.1 were mainly collected from European Union countries, especially from two of
the countries with NewTREND demo sites (Finland and Spain). During T5.4 additional instruments were
collected from the thirdcountry with demo site (Hungary) and also ABb mechanisms from the US,
Canada and Australia were included to provide a more complete perspective of current practice and
potential initiatives. TheFigure 2: shows the number of instruments collected from the different
countries.

Other

Energy
performance
contracting
22

Tax incentives
17

Financial
security
2

Nonrefund
financial support
52

Loans
35

FIGURB: TYPES OF FINANCIRETRUMENTS ANALYSED

As mentioned earlierhe collected divese list of instruments has been classified into 5 categories based
on their method of incentivization. Most of the collecteshechanisms are in the categorpmrefund
financial support. Energy performance contracting instruments (mainiteélto ESCOs)ax incentives
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and bans are also represented in high numbers. Only 2 mechanisms were collected relateéitanicel
security category. ThEigure3: shows the mmber of collected instruments by categories.

Other
2

Multi sectoral

34 Residential

46

Public

26
Commercial

24
FIGURE: SECTORAL TARGETING-INANCIAL INCENES/

The collected mechanisms usually target one or more building tygigaré4:). 34 of the 132 instruments
are not specifically targeted, or can be used in multiple sectors, while 46 target the residential, 26 the
public, and 24 the commercial building sector respectively.

In the followingchapters,the collected instrumentsre analysed. The mechanisms were first grouped
into the five above mentioned categories and then their incentivization methods and related benchmarks
were compared with the required performance from the buildings or building systems. The goal of the
compari®n is to determine the most common performance requirements of these mechanisms and the
financial benefits of their us@he second part of the analysis focuses on the connection to the NewTREND
Key Performance Indicators. The KPIs were evaluated bas#tewrusefulness for financial planning.
Their calculation methods were compared in detail to the generally used adsttin the collected
mechanisms

3.1. ANALYSIS OF THE INBITORSBENCHMARKS USED INE FINANCIAL
INCENTIVES

3.1.1. TAX INCENTIVES

Tax incentives aregpt of instruments established by public institutions, exploiting their power over
defining public obligations to ramp up their benefit package. These instruments come in the form of tax
exemptions, deductions, rebates, depreciation ease, and levies. Xdu kenefit package tied to specific
performance standards, as well as their associated NewTREND key performance indicators are analysed
in Table 22. The following paragraphs describe the key implications of this analysis through the
introduction to specific financial incentives.

Among the targeted performance standards energy efficiency is highly represented. In relation to
NewTREND indicators, 10 oot 14 incentives refer to efficiency, with standards for energy savings,
thermal/electrical energy demand, efficiency of building envelope, energy factor for electric appliances
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and efficiency of equipment within energy system. 6 out of 14 incentivisewahke energy production,
including solar, biomass, and heat pump energy sources among eligible measures. Only the two levies
include environmental impact indicators. For example, entities subjected to the carbon pricing mechanism
in Australia, had to payWD 230 for every tonne of carbon or carbon equivalent GHG that was emitted.

Benefit packages vary by target group and country substantially, and are in most analysed cases (79 %)
defined progressively via a formula. 36 % of the incentives are based ostrivems, the cost of the
interventions, while 45 % use achieved performance. Only 3 out of the 14 offer a flat tax credit. This
means a substantial amounf tax incentivegloesnot bind the size of the benefit to performance. In such
cases, the sustaindity goals are ensured by a list of supported interventions, manufacturers or
technologies. For example, homeowners could receive a tax credit of3D@80of investment costs, by
applying to the Residential Energy Efficiency Tax Credits of the Departrhéieogy in the United
State§. The credit was tied to energy efficiency improvements in the building envelope of existing homes
and for the purchase of higéfficiency heating, cooling and watlBeating equipment. Includes insulation,
energy efficient exarior windows, doors, certain roofs, geothermal heat pumps, small wind turbines and
solar energy systems for both existing homes and new construction. The conditions clearly indicate which
items can be and which cannot be subjected to tax credits. Fanost labour costs do not qualify, apart

from HVAC, and renewable power generation. In other cases, performance is tied to a rating scheme.
Section 179d of the Green Building Tax Deduction of the United States deduces depreciation for new or
existing builihg owners up to 1.80 USD/sqft if they invest in energy effici‘é%.\@ualification for the
scheme depends on cutting the power cost of the building to half of the minimal standards of ASHRAE
90.1-2007.

Tax related mechanisms also include negative incestti@nerating interest to reach sustainability goals
may not only come from levelling financial obstacles but also by artificially constructing obstacles for not
aspiring sustainabilityQuch strategy refers tGable21 endeavours that are financially viable but socially

¢ in this case environmentally damaging, which is deterred by the removal of financial viability. For
example, the Climate Change Levy (CCL) was instated in 2001 to encourage energy efficiencycand redu
GHG emissions in the United King(ﬁjﬂ’r.nThe levy applies to energy carriers, such as gas, electricity,
liquefied petroleum gas (LPG) and coal. The rates of the levy are based on the potential energy exploitable
from the different carriers. Also, in Austia as a part of the carbon pricing mechanism, liable entities had

to pay a price for every tonne of carbon or carbon equivalent of other greenhouse gases fhittietle

entities were to be required to report on their emissions, and can meet their aflidigs by either
surrendering the appropriate number of allocated units, or paying a unit shortfall charge. A price on
OFNb2y LRttdziazy 6l a SELSOGSR (2 ONBIGS AyOSyirosa
emissions and invest in clean energyhe levies presented here target ndomestic users, such as
commercial and industrial ventures. As technologies mature and the urgency for sustainability
accelerates, negative incentives might gain more ground, for instance, avidéltarbon tax schemis

becoming more plausible recently to supersede the carbon trading nftdel.

Instrument name Incentive Performance standards KPI ref
White Certificates  Contribution (tax) of EUR Energy savings B.1.1;
68/MWh D.1.1
Household The amount of deduction can be List of accepted B.1.3
allowance- State of 45 % of the cost of work charge technologies
Finland (including value added tax) wher

using a company, or when hiring
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a person, 15 % of the salary cos
and employers' contributions.
The household deduction can be
FG Y2ald wnnn e
deduction is personal, so a coup
Sty 386G i Y2a(
LISNJ e SN 'y SE
person needs to be paid first.
Legge Tax rebate covering 565% of Cost saved per kWh; heatin B.1.1;
energy related cost energy demand; cooling B.1.2;
energy demand; sanitary  B.1.3
hot water production
energy demand; renewable
energy generated osite;
Energy Investment Tax deduction; 58% of List of accepted B.1.1;
Allowance (EIA) expenditures; min EUR 2.500/a; interventions B.1.2;
for investments between EUR B.1.3;
450and EUR 120M D.1.1;
D.1.2;
D.1.3
Tax deductions Income tax reduction; max EUR List of accepted B.1.1;
Greece 15.000 interventions B.1.2;
B.1.3;
B.6.1;
B.6.2;
B.6.3
Section 179d max 1,80 USD/sqft tax deductior The used system should B.10.1
(Green Building Ta NBERdzOS G(G(KS 0«
Deduction) energy and power cost by
50%.
Based on ASHRAE 90.1 20
calculation.
Residential Energy 10-30% of investment cost as ta> Energy efficiency: thermal B.1.1;
Efficiency Tax credit efficiency, fuel utilization B.1.2
Credits rate, energy factor for all
deployed appliances; Energ
Star certification references
Energy Investment 30% tax credit for solar, fuel cell: List of accepted B.1.3
Tax Credit (ITC) wind; 10% for geothermal, interventions
microturbines and CHP
Accelerated The depreciation schedule allow: List of accepted B.1.1;
Recovery Period fol taxpayers to recover the cost of interventions B.1.2;
Depreciation of the property over a 1§ear D.1.1;
Smart Meters and  period instead othe 20-year D.1.2
Smart Grid Systems general recovery period for this
type of property.
Landlords Energy  Capital allowance up to GBP 15( List of accepted B.1.1;
Saving Allowance interventions D1.1;
(LESA) D.10.1;
B.10.1
Climate Change Tax up to 0,01551 GBP/unit kWh electricity demand,; B.2.1; D2.1

Levy

(2017)

kWh natural gas demand; k
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LPG demand; kg other
taxable energy carriers

Enhanced Capital  Full rebate as tax allowance Listof approved B.1.1;
Allowances (ECA) technologies for: energy B.1.2;
Energy Technology efficiency; onsite B.1.3;
List renewable generation; B.5.1;
demand management; B.6.2;
Safety of supply; warm B.6.3

season thermal comfort;
cold season thermal comfor
Climate Change 65 % taxallowance off Climate  Energy use; carbon emissic B.1.1;

Agreements Change Levy B.1.2;
B.2.1
Exemption from Full tax exemption from Climate Renewable energy B.1.1;
Climate Change change levy generated orsite; Energy  B.1.2;
Levy for Good efficiency of equipment B.1.3
Quality CHP
Reduced VAT for  Flat 12,5% decrease on VAT rati List of accepted B.1.1;
energysaving interventions B.1.2;
materials B.1.3
Carbon Pricing AUD 230/carbon unit Annual carbordioxide B.2.1;
Mechanism equivalent emission D.2.1
Special purpose Various tax credits Varies D.1.3
entity model

TABLER2: TAX INCENTIVES

3.1.2. NONREFUND FINANCIAL REBRTS

Nonrefund financial supports are offered mostly by public institutiqis some cases, by utility providers

as per their legal obligations. N@afund financial supports are grants,-inancing schemes, uncharged
consulting services and project cost etbs. The exact benefit package tied to specific performance
standards, as well as their associated NewTREND key performance indicators are analpdde2ih

The following paragraphs describe the key implications of this analysis through the introduction to specific
financial incentives.

In the European context, grants ensure the sustainabik#fggmance of their supported actions through

a rigorous project management framework conditionally imposed on grant recipients. EU grant calls are
extensive documents, defining conditions for application, attachments, list of fully or partially supported
actions, technical criteria for the intervention, criteria for project duration, milestones, realization, and
perhaps most importantly, indicators. The KEHOP BLT.EU funded operative program in Hungary
supports installation of renewable electricity gamation and CHP generatiofinked to grid, not building
based¢ for corporations, excluding SMEs. To be considered for the grant, applicants must deliver a
feasibility study, a licence for legal status of the company, annual report for the last twq wpéécl
decree of ownership for the concerned property, verification of deductibles, notification letter towards
electricity suppliers about the project claim and a positive response not older than 30 days, all necessary
approvals from various authoré$, environmental impact assessment, declaration to avoid double
financing, declaration concerning the source of the biomass (when applicable), certification for

satisfactory procurements (when applicable), and finally a declaration about transpaﬁ%ntiyis
questionable how many prospective projects fall out of grace simply because of the rigidity of grant
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procedures. When designing projects for a@iund subsidies in the EU, the project managers and
owners should be prepared for strict compliance rudesl laborious reporting commitments.

EU funds apply indicators to comply with sustainability goals. Indicators are clear, measurable,
comparable, quantifications of performance standards. EU environmental strategy defineBantagfor
indicators: inputoutput, outcome, goal. The framework defines the translation of overall goals to specific
project performance. Take KEHOP 5.2.2 for example. The call defines the indicators, dimension, type
according to the lodgrame, target value (in the example, thidees to targets for the entire program, not

a single project) and an Dable23). At least 75 % of the target value defined in the contract is expected

to be reachedand if it is to be lowered which is possible while negotiating the contracthe grant
amount is to be proportionally reducéd

Indicator Dimension Type Target value (for ID
sum of projects)

Further capacity to generatt MW Sharedoutput 181,45 C030
renewable energy
Amount of energy generated fron PJ/a OP output 1,45 12
renewable sources
Annual GHG emission reduction t CDE/a Shared output  206.942 CO34
Annual primary energy us kWh/a Shared output ~ 403.644.846 C032
reduction in public buildings
Reduction in primary energy use v PJ/a OP output 1,45 14

energy efficiency projects
TABLE3: INDICATORS DEFINEIXEHOP 5.2.2. FBFEASURING PROJEERPORMANCE

The benefit package for grants are defined by intensity and totimum amount. Intensity refers to

the percentage of project costs subjected to-famancing, as in most analysed grants, there are
deductibles involved. Deductibles are leverages from the side of the grant recipient, to ensure both parties
have a stakeand take at least some risk by investing in energy efficiency. From 45 analysed grant schemes,
7 do not mention intensity of support. These either have an unspecified benefit package, determined on
a caseby-case basis, give a flat amount of money regasslitne project costs, or in a few cases, calculate
amount from performance. The Renewable Heat Incentive of the UK targeting domestic users, subsidizes
biomass boilers, solar water heating, and certain heat pumps based on the thermal energy generated
from renewable sources for seven years. In the third quarter of 2017, the tariffs for biomass were 3,85
p/kWh; for air heat pumps: 7,63 p/kWh; for soil heat pumps: 19,64 p/kWh; for solar: 20,06 6ﬁ(‘mht

of the 38 remaining grants, 5 offer less than 30 % caye, an additional 13 offer less than 50 % coverage,

4 more offer less than 70 % coverage and 4 more offer less than 100 % coverage. 12 schemes offer full
coverageq these are mostly targeted at bottorof-the-pyramid earners, pensioners or other socially
disadvantaged groups.

Instrument name Incentive Performance standards KPI ref
The European Nonrefund financial support; CO2 reducedRkenewable energy B.1.1;
Investment Bank min EUR 30M; duration-2 years; generated; Energy consumption B.1.2;
(EIB) max 90% intensity reduced; Energy source transitio B.1.3;
a9[ ¥b'! D.1.1;
European Local D.1.2;
Energy Assistanct D.1.3
a
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PAREER Nonrefund financial support, 20 kg CO2/(sgm*a) B.2.1
30% intensity, max EUR 3.000;
zerointerest loan, 6670%
intensity 12 years duration, max
EURG.000
Promotionforthe al E € wmMmMXZnnn ¥z Energy consumption; energy B.1.1;
rehabilitationof wmnn &l dzl NB Y S ¢ efficiency of appliances; B.1.2;
residential historical buildings). The way to Renewable energy generated B.1.3
buildings calculate the grant is:
0 € HWZnnn AYy D
t2aairoAtAde G2
the action includes a
sustainability action.
00 € HXnnn Ay (
relation to improve the quality
and the sustainability. This
' Y2dzyli AYyONBI &¢
the actions expect energy saving
over 50% of the aginal
consumption.
OO0 € nZnnann Ay |
Those amounts can add 10% if i
a historical building. The
maximum amount is 35% of the
eligible cost.
ELY & TEM Grant intensity up to: List of accepted interveitns B.1.1;
energy grant - 60 % for municipal renewable B.1.2;
energy surveys B.2.1;
- 50 % for municipal, micro B.1.3;
enterprise and small and mediur D.1.1;
enterprise energy audits D.1.2;
- 40 % for other energy audits, D.2.1;
analyses and surveys D.1.3
- 40 % for renewdb energy and
energy efficiency investments,
new technologies
- 30 % for renewable energy anc
energy efficiency investments,
common technologies
- 30 % for other investments
reducing the environmental
impacts of energy production
Contratti di Nonrefund financial support, Consumption of resources; B.1.1;
Quartiere (CdQ) max 45% intensity Containment of winter energy B.1.2;
consumption; Primary energy for B.1.3;
winter air conditioning;Thermal  B.2.1;
transmittance construction D.1.1;
casing; Sanitary hot water; D.1.2;
Containment of summer energy D.1.3;
consumption; Solar radiation D.2.1

control; thermal inertia; Natural
lighting; Electricity from
renewable sources; Eeo
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compatible materials; Renewabl
materials; Recycletirecovered
materials; drinking water;
Drinking water for irrigation;
Drinking water for indoor use;
Maintenance of the building
envelope performance;
Greenhouse gas emission
Conto Termico Total gram = Incentivised Thermal transmittance (Walue); B.1.1;

percentage of total expenditure thermal efficiency of equipment B.1.2

(40% intensity) * (EUR cost of

intervention/sgm area of

intervention) * sqm area of

intervention; OR Total grant =

Incentivised percentage of total

expenditure (40% intensity) *

ratio between the expenditure

incurred in euros and the heat

output of the equipment installed

in kWt * The sum of the rated

thermal outputs of the installed

heat generators in kWt; max EUI

250.000
*Heating Nonrefund financial support; List of accepted interventions B.1.1;
Optimisation 30% intensity; max EUR 25.000 B.1.2
Funding
Programme
Weatherization Full funding and management of Monitoring: Base energy B.1.1;
Assistance retrofit consumption;Energy B.1.2;
Program (WAP) expenditures; Safety of electrical B.10.1
system; Health impact of HVAC
components; Airtightness
EnergySmart 0,05 USD/Kwh saving in the first Energy consumption B.1.1;
Schools year, up to 100% project cost B.1.2
Low Income Full funding and management of None None
Homeowner retrofit
Service
Home Full funding and management of None None
Winterproofing retrofit
Program
Energy Efficiency 50-100% rebate Envelope thermal resistance; B.1.1;
Incentive decrease in air leakage; B.2.1
Program (EEIP) EnerGuide rating; energy
efficiency of appliances
Commercial Full rebate up to CAD 1.000 Monitoring: All contents of an B.1.1;
Energy Audit accredited energy audit B.2.1;
Program B.5;
B.6;
B.10.1
Commercial New Technicabssistance; customised Potential electricity savings; B.1.1;
Construction funding offers Monitoring: Windowwall ratio; B.2.1;
Program thermal bridging; effective B.5;

building envelope thermal
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transmittance; ventilation B.6;
capacity; water heating demand; B.10.1
plug load; lighting power density

and schdule; equipment

efficiencies; appliance energy

demands
Ontario The incentive depends on type c¢ Monitoring: Demand savings; B.1.1;
saveONenergy:  solution adopted energy savings; lighting wattage: B.2.1
Retrofit Program equipmentperformance;

appliance demands; building
envelope thermal performance;
automation system savings

Quebec Financial support; max CAD 175 cubic meter of natural gas saved B.1.1;
Implementation  max 50 % intensity; USD 0,253m for the first year following the B.2.1
Incentive for gas saved implementation of an energy

Energy Efficiency efficiency measure.

Measures for Gas

(GazMétro)

Custom Business rebate up to 15 cents per Annual kWh saved B.1.1;
Efficiency estimated annual kilowatt hour B.2.2
Program saved

British Columbia  Financial support; max CAD 500 Annual kWh saved B.1.1;
Energy 75% intensity; from CAD 0.015 t B.1.2;
Distribution CAD 0.029 per kilowatt hour D.1.1;
Project Incentives D.1.2
Energy efficient  Nonrefund financial support; KfW Effizienzhaus: Primary B.1.1;
renovation (430} max 30.000 EUR per living unit energy demand; Heat transfer B.1.2
investment coefficient; Equipment efficiency
subsidy

Energy efficiency Sulsidy up to 4.000 EUR; 50%  KfW Effizienzhaus: Primary B.1.1;
building and intensity energy demand; Heat transfer  B.1.2
renovation (431} coefficient; Equipment efficiency
Subsidy building

supervision

Energy efficiency A basic subsidy: fixed amount of Energy stored [100 W electrical B.1.1;
building and 5,700 euros and power] B.1.2

renovation (433} An additional subsidy:

subsidy fuel cell  performancedependent amount
of 450 euros per 100 W electrica
power for the power classes of
0.25 to 5.0 kW of electrical

power.
Onsite Subsidy up to 800 EUR; 60% None None
consultation intensity

Energetic Urban Subsidy up to 65% of personal largest energy users in the D.1.1;
Renovation 432  and material costs neighbourhood; potentials for D.1.2;

energy saving and efficiency; D.10.1
total energy balance of the

district after the renovation;

Cost feasibility and profitability

of the measures
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RHI (Domestic Up to 0,206 GBP/kWh Renewable heat generated en  B.1.3;
renewable heat site D.1.3
incentive)
Scotland Public Energy saving&nergy B1.1;
Sector Central expenditure savings; carbon D1.1;
Energy Efficiency savings B.2.1;
Fund (CEEF) D.2.1
D10.1;
B10.1
Affordable Grant up to GBP 10.000 List of accepted interventions B.1.1;
Warmth Scheme B.1.2;
B.5.1
Community Nonrefund financial support; 33 Monitoring: Energy consumption B.1.1;
Energy Efficiency 67% ntensity; up to mAUD 5,3  Energy expenditures; GHG B.1.2;
Program emissions; Energy efficiency B.2.1;
D.1.1;
D.1.2;
D.2.1
Otthon Melege Nonrefund financial support, CO2emission reduction per B.2.1;
Program ZFR max 40 % intensity, max 700 annum; energy savings per D.2.1;
KAZ/2017 kHUF annum B.1.1;
D.1.1
Otthon Melege Nonrefund financial support, Energy efficiency class B.2.1;
Program max 50 % intensity, max 45 kHU (legislation) D.2.1;
HGCS/2017 B.1.1;
D.1.1
KEHOP Nonrefund financial support; 20 GHG emission reduction; B.1.3;
Environment and 45 % intensity; 2008300 mHUF Renewable energy capacity; D.1.3
Energy Efficiency Energy generated from
Operative renewable sources
Programme 5.1-1
17
KEHOP Nonrefund financial support, Renewable energy capacity; B.2.1;
Environment and max 80 % intensity; 5250 mHUF Primary energy consumption D.2.1;
Energy Efficiency reduction; GHG emission B.1.1;
Operative reduction; Energy generated D.1.1;
Programme 5.2.8 from renewable sources B.1.3;
D1.3
KEHOP Nonrefund financial support, 20 GHG emission reduction; Primar B.2.1;
Environment and 50 % intensity; 2@000 mHUF energy consumption reduction  D.2.1;
Energy Efficiency B.1.1;
Operative D.1.1
Programme 5.3
17
KEHOP Nonrefund financial support; 10( Renewable energy capacity; B.2.1;
Environment and % intensity, sum defined in Primary energy consumption D.2.1;
Energy Efficiency relevant budget reduction; GHG emission B.1.1;
Operative reduction; Energy generated D.1.1;
Programme 5.2.2 from renewabe sources B.1.3;
D.1.3
KEHOP Nonrefund financial support, GHG emission reduction; B.1.3;
Environment and max 50 % intensity; 20500 Renewable energy capacity; D.1.3

Energy Efficiency

mHUF
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Operative Energy generateffom
Programme 5.3.2 renewable sources
17
TOP- Territorial Nonrefund financial support, 10( Area of rehabilitated or new opel B.2.1;
and settlement % intensity, amount defined space; Population involved in D.2.1
operative individually for counties redevebpment; Length of
program 6.3.216 stormwater mitigation
infrastructure; Number of
rehabilitated public or
commercial buildings; Area of
rehabilitated or new green space
TOP- Territorial Nonrefund financial support]00 Area of rehabilitated or new opel B.2.1;
and settlement % intensity, amount defined space; Population involved in D.2.1
operative individually for counties redevelopment; Length of
program 2.1.216 stormwater mitigation
infrastructure; Number of
rehabilitated public or
commercial buildings; Area of
rehablitated or new green space
TOP- Territorial Nonrefund financial support, 10( Area of rehabilitated soil; B.2.1;
and settlement % intensity, amount defined Population involved in D.2.1
operative individually for cities redevelopment; Length of
program 6.3.116 stormwater mitigation
infrastructure; Number of
rehabilitated public or
commercial buildings; Area of
rehabilitated or new green space
TOP- Territorial Nonrefund financial support, 10( Area of rehabilitated soil; B.2.1;
and settlement % intensity, amount defined Population involved in D.2.1
operative individually for counties redevelopment; Length of
program 2.1.116 stormwater mitigation
infrastructure; Number of
rehabilitatedpublic or
commercial buildings; Area of
rehabilitated or new green space
TOP- Territorial Nonrefund financial support; 25 Number of enterprise receiving B.2.1;
and settlement 50 % intensity, amount defined  support; Number of enterprises D.2.1
operative individually for cities receiving norrefund financial
program 6.1.116 support; Number of enterprises
receiving nodinancial support;
Area of rehabilitated soil; Area o
developed or new industrial
areas; Length of modernised
roads
TOP- Territorial Nonrefund financial support, 100 Number of rehabilitated B.2.1;
and settlement % intensity, amount defined residential units; Area of D.2.1
operative individually for counties rehabilitated or new open space;

program 4.3.116

Population involved in
redevelopment; Population
covered by social rehabilitation
action site
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TOP- Territorial Non-refund financial support, 100 GHG emission reductioRrimary B.2.1;

and settlement % intensity, amount defined energy consumption reduction; D.2.1;
operative individually for cities Renewable energy capacity; B.1.1;
program 6.5.116 Energy generated from D.1.1;
renewable sources B.1.3;

D.1.3

CMHC Green 15-25% premium refund EnergySTAR:®O00 standards B.1.1;
Home B.1.2;
B.2.1;
B.10.1

TABLER24: NONREFUND FINANKLI SUPPORTS

3.1.3. REFUND FINANCIAL SUPRTS

Financial support may also be subject to refund. The traditional tool to overcome high investment costs
has always been borrowing, but in the context of sustainabilitpng return period with a modest slope

in cash flow izommonc raising further barriers before investment. Refund financial supports are often
subsidized to offer more attractive ternganterest rates, payback periodghan conventional loans. The
exactbenefit package tied to specific performance standards, as well as their associated NewTREND key
performance indicators are analysedTiable25. The following paragiphs describe the key implications

of this analysis through the introduction to specific financial incentives.

Various entities can be issuers of loans. Subsidized loans are traced back to public entities, government
agencies (e.g. Salix project in ScatlarMunicipalities (e. g. Home Energy Loan Program, Toronto), or the

EU (e. g. GINOP, Operative Program for Economic Development and Innovation). There can be financial
intermediaries involved, either publicly (e.g. KfW in Germany) or privately managedr@ffeisen Bank

retrofit loans for public institutions in Hungary).

Compared to nowrefund financial support, the benefit packages of loans are usually larger, both in terms
of support intensity and maximum absolute amount. Out of the 12 analysed Id@ntes, 8 does not
mention an intensity ceiling, 3 sets intensity to at least 60 %, and only 1 below. The differences are directly
comparable within combined instruments, such as the Spanish PAREER: Aid Programme for Energy
Rehabilitation in Buildings irhé Household and Hotel Sectors. PAREER offers financial aid to improve
energy efficiency, GHG emissions reduction, and renewable energy generation in buildings built before
2014. The benefit package is adjusted to four intervention types: thermal envelopegy efficiency,
energy efficiency of appliances, biomass thermal energy generation, geothermal energy generation. The
IDEA subsidy component of the scheme may cover 30, 20, 25, and 30 % of the intervention costs
respectively, while the loan componenteg®up to 60, 70, 65, and 60 %. The cap imposed on the amount

is EUR 3.000 for the grant and EUR 6.000 for the4d@he trend carries over to loans in general: while
grants are usually applied to €mancing type schemes, also relying on deductiblesydozan often be

used to finance entire projectsprecisely because a refund with interest is expected anyway.

The primary metrics of loans are not the amount and intensity, but the interest rate and the term of
repayment. Interest rates and terms definkeet cost of borrowing adjusted to a timescale, which in turn
defines the castflow, thus the viability of obtaining the loan in the first place. The diversity of loan types
connected to improving energy performance of buildings is rooted in fiddling wiheist rates and terms

to lower the threshold of viability, thus to include more, otherwiseedhind borrowers to fastorward
national sustainability goals. The differences are clear when comparing commercial loans with subsidized
loans in the same caury. The conventional Deutsche Bank Privatkredit for-oommercial customers
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operate with a 3,95L0,99 % interest rate for sums EUR 1080000 with 3 to 4year terms according to
their offer 0908-2017°°. The Kfw (Kreditanstalt fur Wiederaufbau),German government owned
development bank offers various soft loans with lowered interest rates, aroutb P56 for analysed
instruments (refer toTable25). KIW InstdzY S y (i

MCT

GOYSNEASSTTAIASY

{ I yASNS

of existing heating systems with one based on renewable energies (solar collectors, heat pumps, biomass

heat generation, combined renewabfessil systems). For a single residential unit, ufgtéR 50.000 is

available with 1,31 % effective interest rate to be repaid over-gedy tern?,

Loan amounts are usually calculated from investment costs and performance standards, and subsidies

may or may not be finduned based on social vulnerability hike performance is also used as threshold

for eligibility. The IKK Energieeffizient Bauen und Sanieren loan repayment subsidy offers to cover 17,5 %
of loan amount for retrofit and 5 % for new constructions. Strictly speaking this is a grant, but sgce it
always bound to a loan, together they are practically operating as a subsidized loan. The conditions for
eligibility include a list of approved interventions that are subjected to the subsidy, and a compliance to
one of the KfW Effizienzhaus categoriEffizienzhaus buildings take Energieeinsparverordnung (EnEV, in
Eng.: Energy Conservation Act) metrics as a starting point, and exceed the criteria for primary energy

demand and thermal transmittance by a certain amount. The number in each Effizienchigery

reflect the percentage of energy requirement the building has, compared to EnEV stang&iftl¢

Effizienzhaus 55 has 55 % energy demand of the reference buildings described 3. EE\subsidy
amount and intensity are both bound to Effizienzhaaegories: 70, 100, Denkmal (monuments) for

retrofit and 55 for new constructions. A maximum of 175, 100, 75 and 50 EUR/m2 subsidies can be granted
to cover 17,5 %, 10 %, 7,5 %, and 5 % of the loan amounts respé@tively

Instrument
name
PAREER

JESSICRIDAE
funds

Housing Fund
of Finland-
Loans for
renovations

Incentive

Nonrefund financial support, 280%
intensity, max EUR 3.000; zdraerest
loan, 6370% intensity 12 years
duration, max EUR 6.000

- Amount: up to 70 % of eligible
expenditure, withthe limit of the
budget available in each region.

- Amortization depending on project

need. Up to 15 years, with 3 years of

grace period.
- Interest rate: Euribor plus spread

based on credit rating and guarantee:

provided. Rates of interest ranging

from Euibor to Euribor + 0.75 % + 4 9

Projects in which the recipient of the

funding is a public service and have r

economic activity:

- Amount: up to 100 % of eligible
expenditure, with the limit of the
budget available in each region.

- Interest rate: 0%.

Loan guarantee covering max 70%,
guarantee fee 2% of loan capital;

subsidized loan, 3;8,5% interest rate

Performance standards KPI ref

kg CO2/sgm*a B.2.1

Erergy savings per annum; B.1.1;

energy cost savings per annun B.1.2;
B.10.1;
D.1.1;
D.1.2;
D.10.1

Nonre NULL
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KfW- EE subsidized loan; 100% intenstiy;1 KfW Effizienzhaus standard:  B.1.1;
Construction  1,15% interest rate;-gear term; max primaryenergy demand; B.1.2
and 17,5% repayment bonus Thermal transmittance
refurbishment
Programme
KfW¢ RES
Programmeg
Standard
KfW¢ RES
Programme-
Storage
Home Energy Low interest financing (OAC) up to C, Individual audit: Thermal B.1.1;
Assessment  25.000 for 5 years; Up to CAD 5.000 envelope integrity; efficiency of B.2.1;
Program rebates energy appliances; energy B.10.1
demand

Home Energy 2-3,5% interest rate loans for55- List of accepted interventions B.1.1;
Loan Program year terms B.1.2
(HELP)
Commercial  Zerainterest loan up to CAD 500k, Monitoring: Energy demand;  B.1.1;
and Industrial free consulting energy expenditures B.2.1;
New B.10.2
Construction
Program
Energy 27.5% of the loan sum, max EUR KfW Effizienzhaus 55 standard B.1.1;
efficient 27.500 per residential unit primary energy demand; B.1.2
renovation Thermal transmittance; list of
(151, 152) acepted interventions
Energy Credit loan up to 50.000 EUR for Renewable energy generation B.1.3
efficient replacing existing heating system witt (nominal heat output for heat
renovation renewable energy based heating pumps and biomass; panel are
(167) system with a max period of 10 years for solar)

with effective rateof 1,26 % per living

unit.
Energy Credit loan with no maximum amount KfW Effizienzhaus standard:  B.1.1;
efficient Primary energy demand; Heat B.1.2
building and transfer coefficients; list of
renovation accepted interventions
(217/218)
Renewable Credit loan up to 50 Mil EUR witha  Renewable energy generation B.1.1;
Energies rate of 1.05% for period of 20 years  (Act for the Expansion of B.1.2;
Standard Renewable Energies of 2uly  B.1.3
(270) 201); Energy stored
Renewable Credit loan with a rate of 1.00% for ~ The power of the installed B.1.3
Energies period of 20 years photovoltaic system connected
storage (275) to the battery storage system

shall not exceed 30 kWp.
TABLE25: REFUND FINANCIALPPORTS

3.1.4. FINANCIAL SECURITY

The public sector can also encourage sustainability investments indirectly. The buildings in the worst
conditions, where a sustainability retrofit is most relevant and desirable are the ones who are more likely
to fail securing funds. Given the associafethncial risks, the users of these buildings deliver, it is no
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surprise that financial institutions who are more inclined to give money to those who do not need it
are not eager to lend. To alleviate risks, public institutions, exploiting the fatttiest shepherd over a
steady, secure income, act as collaterals to incentivise lending.

The indirect incentiveto invest in energy efficiency come in the form of loan guarantees and collateral
funds. Take for example, the Energy Efficient MortgagekenUS. Homeowners can leverage EEMs for
energy efficiency and renewable energy generation investments either for retrofit or new construction.
In order to avert revenue losses from default and expanding the target group, the Federal House Authority

or Vetaan Affairs programs provide insurance, covering up to the total costs of the investment for 15 or
54

30-year terms:
Among the examined instruments, performance standards are defined by legislation in the European
cases, and by accredited certification sclemnin US cases. The exact benefit package tied to specific
performance standards, as well as their associated NewTREND key perforimdinators are analysed

in Table26.

Instrument name  Incentive Performance standards KPI ref
EUROPEAN Up to 80 % collateral funding; Heat supply cost; renewabl¢ B.1.1;
COMMISSIONLIFE loan EUR 40M; 75 % intensity; energy generation; cost B.1.2;

PROGRAMME duration max 20 years; technical optimum energy efficiency; B.1.3;
Private Finance for consultancy primary energy savings B.10.1;
Energy Efficiency D.1.1;
instruments D.1.2;
(PF4EE) D.1.3;
D.10.1
Housing Fund of Loan guarantee covering max  None NULL
Finland- Loans for  70%,guarantee fee 2% of loan
renovations capital; subsidized loan, 3315%
interest rate
Finnvera Loan guarantee covering max 8( Environmental impact; B.1.1;
Environmental loan %; 10year term energy efficiency; B.1.3;
guarantee Renewable energy D1.1,
generated D.1.3

PACE Financing Loan guarantee Determined program by B.1.2;
program, recommended us¢ B.10.1
of national certification

scheme: Energy Star

Loan guarantee covering max 1( Energy efficiency (Energy B.1.1;

%; 15/30year term Star) B.1.2
TABLE6: FINANCIAL SECUERE|

Energy Efficient
Mortgages

3.1.5. ENERGY PERFORMANCENTRACTING

Energy performance contracting is an umbrella term for innovativepfofit business models that seek
revenue from energy performance. There is a wide variety of possible models, all harnessing reduced costs
of more efficient/productive energy balance blildings. The three most common types of business
models based on energy performance are: demand response mechanisms, ESCOs, and prosumption. The
exact benefit package tied to specific performance standards, as well as their associated NewTREND key
performance indicators are analysedTiable27. The following paragraphs describe the key implications

of this analysis through the introduction to specific financiakito/es.

NewTREND GA no.680474 . DeliverableD5.4 61



ﬂ@ DeliverableD5.4 V.2.0, 19/9/2017
IINewTREND Standards, rating and sustainability design for retrofit projects Released

Demand response mechanisms involves streamlining energy consumption to reduce costs for the
consumer. This means the exploitation of loopholes in the energy provision, such as the uneven daily
distribution of demand (peak hours versus off houpsiging accuracy (lump sums versus smart metering),

or interruptible energy. For instance, participants of Enel Info+ program receive invoices based on actual
consumption via smart metering. They also receive Info+ kits, a modular energy performancermgnito
system, with usefriendly interfaces allowing the revision and adjustment of user behaviour, thus energy
demand directly. The incentive is twofold: first, the accuracy of consumyiitée®d pricing can provide

up to 15 % savings on electricity utilityoices, and second, feeding back the analytics to the customer
encourages further codiB RdzOG A2y 0 SKI @A 2dzNJ OKFyaSaed C2NJ GKIFQ
AYy T2 RA & L¥cteénshbwitg nighZeditekand accumulated data on consumptiand tariffs, a
GaYEFNI Ay¥F2 YIFYylF3ISNE LWL AOLFGAZ2Y F2N 02 YLlzi SNA X
to access and analyse detailed energy consumption information remotely. For demand response, the
system offers custom consumption threstisland alarms, and the system is compatible withsta

energy production as wel

Prosumption models build on the massive distribution of power generation, incentivisisgeyrsmaH

scale renewable energy generating projects. The term prosumptiommpebduction by consumers, and

is gaining traction with the advent of technologies with a small footprint such as photovoltaic panels,
smallscale combined hegtower generators, heat pumps or household wind power rotors. Apart from
high investment cosanother key entry barrier for these technologies come from the uneven and in some
cases difficulto-predict production curve. A lot of excess power is generated, with limited storage
options, creating an opening on the market for smart grids. To incestjmiosumption, the infrastructure

to absorb excess, a clear framework for faacconditions, and attractive pricing schemes are required.
The British Office of Gas and Electricity Markets offer statesidized feed in tariffs since the coalition
governnent. The threshold for eligibility is a capacity of 5 MW for solar photovoltaic, wind, hydro, and
anaerobic digestion based power generation and 2 kW for micro CHP plants. The tariffs are paid by energy
suppliers on a quarterly basis, according to the metading the prosumer submits. The specific rates
change quarterly, and vary for energy carriers. For a standard PV capacity betw88rk¥{), the rates
were 4,07 p/kWh in Q3, 201

Energy services companies, or ESCOs are bankable entities whose busidekss to invest in energy
performance improving interventions to gain revenue from a percentage of the reduced utility costs of
the customer. The contracts tie revenue to performance standaydbe reduction in operational
expenditures¢ incentivisingthe ESCO to a) investigate which projects yield higher energy savings
potential, b) rigorously assess the most cefficient intervention applicable. There are multiple
variations of the ESCO model. E@&rSyscolux and Savesco are Hungarian examplesrigentional,

private sector ESCOs taking up investments costs altogether, receiving monthly payments based on the
reduced primary energy. Syscolux is originally a retailer of modern lighting products, also providing related
services, such as energy awdénd electrical planning. Therefore, the company can build on its existing
product stock and expertise to venture into ESCO finangingfact, for Syscolux, the model is merely a
restructuring of the sales channel and revenue stream to expand to prelyiainattained customer
groups'.57 ESCOs can also be public entities, as in the case of the Canadian Federal Buildings Initiative. The
FBI provides an implementation model, supporting documents, information and advice to facilitate the
development of energgavings projects for public institution& Within the framework of the Green Deal,

UK household investments could pay for their CAPEX through the utiIit?/gtiNIsommon publigrivate-
partnership optionc not exclusively applied for energy performancejectscA & G KS &. hh¢é =
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own-operate-transfer model, in which private entities design, construct and run an infrastructure as their
own business, reap the benefits for return on investment, and after a specific period (usuatgtong

40 years o more) the capital is transferred to the public entﬁ‘g/SimiIarIy, energygaving interventions
among private entities can run as a BOOT arrangement, with the buyer having a purchase option on the
installed equipment after the end of the pispecified BOD term.

When planning to seek financial incentives to increase energy performance, it is worthwhile to note that
as technology matures, market options such as energy performance contracting become more viable
against public financing products. The ESCQsing revenue in the US in 2011 was reportedly around
USD 5,3 billio?t, compared to the USD 4,9 billion in 2@69meaning a 9 % annual growth rate, drastically
exceeding the US GDP growth of average f,%) W Europe, between 2012013 most of the EU coures

also experienced market growth for energy performance contracting, albeit in some countries the market
stagnated or declined (Hungary, Austria, the Netherla?ﬂ:is)

Instrument name  Incentive Performance standards KPI ref
BOOT Capital investmentoverage, Energy cost savings B.10.1;
share in savings D.10.1
Guaranteed saving: Capital investment coverage, Energy cost savings B.10.1;
EPC contract share in savings D.10.1
Interruptible Less utility expenditures Energy consumption B.1.1;
service D.1.1
ESCO Capital investment coverage, Energy cost savings B.10.1;
share in savings D.10.1
ESCO / leasing Capital investment coverage, Energy cost savings B.10.1;
solar power share in savings; Nemfund D.10.2;
financing financial support, 25% intensity B.1.3;
D.1.3
Fortum Fikso max 15% savings on energy bill Energy cost savings; energ* B.1.1;
efficiency B.1.2;
B.10.1
ENEL info/info+ Savings from streamlined Primary energy B.1.1;
invoicing consumption B.1.2
Green Deal Capital investment coverage, Energy cost savings B.1.1;
sharein savings B.1.2;
B.1.3;
B.10.1
Federal Buildings  Capital investment coverage, Monitoring: Energy B.1.1;
Initiative (FBI) share in savings consumption; Energy B.2.1;
expenditures; sitespecific B.10.1
metrics
FIT (feedn tariffs)  Up to 0,0557 GBP/kWh Energy generated osite B1.3; D1.3
EnerG ESCO Capital investment coverage, Primary energy B.2.1;
share in savings consumption reduction D.2.1;
B.1.1;
D.1.1;
B.10.1;
D.10.1
SyscoLux ESCO  Capital investment coverage, Primary energy B.2.1;
share n savings consumption reduction D.2.1;
B.1.1;
D.1.1;
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B.10.1;
D.10.1
Savesco ESCO Capital investment coverage, Primary energy B.2.1;
share in savings consumption reduction D.2.1;
B.1.1;
D.1.1;
B.10.1;
D.10.1
Savesco EPA Purchaseguarantee Locally generated energy  B.1.3;
D.1.3
Savesco PBI Emergency investment coverage Primary energy B.2.1;
share in savings consumption reduction D.2.1;
B.1.1;
D.1.1
Utility-sponsored Buyin option for local power Renewable energy B.1.3,D1.3
model generation generated

TABLER7: ENERGY PERFORMAROBTRACTING INCBNES

3.2. CONNECTIONS WITHEWTRENLCKPIs

In this subchapter,we analysed the indicators of the collected financial instruments in relation to the
NewTREND KPIs. Pable28 shows the NewTrend core KPIs set of 10 indicators and that only 6 of them
are considered in financial instruments. The improvement of indoor air quality, summer comfort, and
acoustics comforare not deemed worthy foincentivisation

ID KPI name Core / Financial instruments
Optional
B.1.1  Operational Primary Energy Demand Core considered
B.1.2  Delivered Energy Demand Core considered
B.1.3 Renewable Energy on Site Core considered
B.2.1  Global Warming Potential Core considered
B.5.1 Indoor Air Quality Core not considered
B6.1  Summer Comfort without Cooling Core not considered
B6.2  Thermal Comfort in the Heating Season Core considered
B6.3  Thermal Comfort in the Cooling Season Core not considered
B8.1  Acoustic Comfort Core not considered
B.10.1 Operational Energy Costs Core considered

TABLE8: KPISCONSIDERHN THE COLLECTHRARNCIAL INSTRUMENTS

In some instances, the financial instruments use similar indicators for measuring performance as
NewTREND. In other cases, the purpose of the NewTREND indicators are in line with the goals of the
financial instruments.Table 29: shows that most of the collected instruments consider energy use
reduction as their targets, similarly to B1.1 Operation Primary Energy Demand and B1.3 renewable Energy
on Site indicators. Alsaglobal warming is also frequently considered by the instruments similarly to
operational energy costs. Thermal comfort improvement is only considered for tax incentives and non
refundable instruments. The reason could be that energy efficiency improvesaemmore quantifiable,
GKSNBT2NB AlGQa SIFaAaASN G2 G AAko, eBENIER iNMrhighbBvard®B Ij dzA NB Y S
monetize, thus provide a return to pay back external funding, while comfort is considered an externality.
The comfort related istruments mainly target low income housing where the target is reaching the
minimal levels of human comfort.
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KPI Tax Non- Refund Security EPC
incentives  refund
B.1.1 Operational Primar 10 29 12 3 9
Energy Demand
B.1.3 Renewable Energy C 6 13 11 2 4
Site
B.2 B.2.1 Global Warming 2 24 7 0 5
Impacts Potential
B.6 B.6 Thermal Comfor 2 3 0 0 0
Thermal indicators
comfort
B.10 B.10.1 Operational Energ 1 5 4 2 10
Operation Costs
al costs
D.1-10 District scale indicators 5 28 11 2 12

TABLER9: INCENTIVES IN REIGAN TO NEWTREND KPIS

Instruments relevant to the district scale are few in our collectldawever, nostly the same instrument
can be used for individual or groups of buildings as well. These district sdadatars mainly consider
energy use reduction and operational cost of the district, but not thermal comfort.

COMPARISON ONEWIRENDAND INCENTIVES CALICATION METHODOLOGIE

NewTREND calculation method is based on the method of PREN 15603 Energy perfafbaidengs

¢ from the overarching standardePBD. The method is focused on the operational primary energy demand
2yte GKS tATS OedtsS &aGr3S a.cé¢ A& O2y&a8ARSNBR Ay

The PREN 15603 standard provides desyatic, comprehensive and modular overall structure on the
integrated energy performance of buildings, in order to ensure consistency among all CEN standards
required to calculate the energy performance of buildings according to the EPBD (2010/31/EU).

TheNewTREND energy use KPIs are calculated with the use\tE$BBware. The NewTREND cost KPIs
and the Global Warming Potential KPI use the output of the energy calculations as an input for their
calculation formula. Therefor¢hese methods are analysedgether in the following.

Comparison of energy and cost KPI calculations

The analysis of the financial instruments shows that they use different type of energy use calculation
methods. The type of operational energy use / cost calculation methoe@mtives are listed in the
following:

i Based on the EPBD

ASHRAE 90.2
Energy audits
Energy Star
Monitoring data
Custom guidelines

= =4 -4 -8 -

EPBDBASED CALCULATION
The main legislative instrument to calculate energy savings in the building sector of the European Uni
is the Energy Performance of Buildings Directive (EEBi@ctive 2010/31/EU) and its supplements. This
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directive is closely supported and complemented by other Directives: Energy Efficiency Directive,
Renewables Directives and Ecodesign and Labé&liiegtive.

In 2012, the comparative methodology framework for calculating-opgimal levels of minimum energy
performance requirements for buildings and building elements has been published. The regulation
specifies rules for the following:

1 comparing eergy efficiency measures

1 incorporating renewable energy sources

9 calculation based on the primary energy performance and the cost attributed to the
implementation of measures

1 rules for identifying cosbptimal levels of minimum energy performance requirermarq5

The energy performance of variants needs to be calculated following CEN standards or national standards.
CEN technical report TR 15615 (Umbrella Document) gives the general relationship between the EPBD
Directive and the European energy standarden8aird EN 15603:2008 provides the overall scheme for
energy calculation.

The collected financial instruments use the natiomaliantsof the general energy efficiency framework.
The current minimum performance calculations for new buildings are based mati@nal calculation
method that follows the main principles of CEN standards. These instruments are mainly from the
following countries:

w Germany (Standard Kfw Effizienzhaus)
w Hungary (7/2006 TNM rendelet)
w Finland

The EPBD based calculation method has shene legislative basis as the NewTREND calculation
methodology. The calculation processes of the member stdbasot require dynamic energy simulation
based calculations, theganuse simplified methods.

ASHRABO0.2

The ASHRAE 90.1 standard is developed by the American Society of Heating, Refrigerating and Air
Conditioning Engineers. The standard provides Standard Energy Procedures for Rating Efficiency of an
entire building. It states minimum requirements for the ege efficient design of buildings as well as
Performance Rating Method (PRM), G, which is used in rating the building designs that exceed the
minimum requirements of the standard. The general principle of the PRM rating is to compare cost or
energy consumion of the proposed design to the baseline that satisfies the minimum standard
requirement. The Performance Rating Method includes the total energy consumption of all end uses. The
standard allows for variations in Climate, Building Sizes, Building, TW@g&<€ systems.

The performance is calculated by using detailed dynamic simulation programs. The baseline design is used
t2 RSGSN¥YAYS GKS &LISOAFAO LINRLIZAaSR odaAfRAYyIQa SySNH
percentage of improvement in totanergy cost in comparison to the desigase benchmark value

Supportive financial Country Instrument Target Promoterfunder
instrument name type
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Section 178 (Green USA Onetime Residential or Department of Energ)
Building Tax Deduction) depreciation  commercial (DOE)
deduction buildings

Commercial and Canada Loan Commercial and Efficiency Nova Scotia
Industrial New industrial Provincial  governmen
Construction Program buildings agency
Commercial New Canada Financial Commercial and BC Hydro
Construction Program Incentive multi-unit

residential

buildings (new

construction)

TABLBO: USE OF ASHRAE 99TIANDARD FOR PERFARME CALCULATIONS

Table30shows that the ASHRAE 90.1 standard is widely used in instruments targeting the building sector
of the US and Canada. It is used for various types of instruments who target multiple biyifuésg

The ASHRAE 90.1 based calculation is similar to the NewTREND method in the use of dynamic energy
simulation software. However, while the ASHRAE method defines energy use reduction compared to a
referencebuilding with predefined materials and systejithe NewTREND method defines the baseline

as the actual existing building.

ENERGYSTAR
The Energy Star rating is mainly used in the US and Canada. The performance standard has different paths
to rate buildings for the different building types:

1 Residenial buildings
1 Nonresidential existing buildings
1 Nonvresidential new buildings

For residential buildings, the ENERGY STAR certification can be obtained through a prescriptive or a
performance path. The Prescriptive Path provides a single set of meabaitesan be used to construct

an ENERGY STAR certified home. Energy simulation is not required. The Performance Path provides
flexibility to select a custom combination of measures for each home. Equivalent performance is assessed
through energymodelling Energy modelling should be conducted using a RES&bif&dited Home

Energy Rating software.

Existing norresidential (commercial and industrial) buildings can use the ENERGY STAR Portfolio Manager
to upload the measured (monthly) energy / water consumptitata. If the building performs among the
top 25 percent of similar buildings nationwide the building earns the ENERGY STAR cetrtification.

New nonresidential building should use thigird-party modelling path. The expected building performance

can be compared to the existing building performance database and earn ENEGY STAR ratingﬁ.6

Supportive Country  Instrument type Target Promoter-funder
financial

instrument name

Residential Energy USA Tax credit Residential buildings  Department of
Efficiency Tax Energy (DOE)
Credits

PACE Financing USA Loan guarantee Residential and Department of

commercial buildings  Energy (DOE)
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Energy Efficient USA Loan guarantee Residential buildings  Department of
Mortgages Housing and Urbar
Development
Federal Buildings Canada ESCO Public buildings Natural  Resource:
Initiative (FBI) Canada's Office o

Energy Efficiency
CMHC Green Hom¢ Canada Mortgage loan Residential buildings Canada  Mortgage

insurance (homeowners) and Housing
premium Corporation (CMHC)
refund.

TABLB1: USE OF ENERGY SHFAR PERFORMANCE@AIATIONS

Table31shows the financial instruments using ENEGY STAR for performance measurements. It is used for
various types of instruments who target multiple building types.

The ENERGY STAR performapet uses measured data or simulated data similarly to NewTREND
advanced or premium modes. The benchmarking of the measure is different, as it compares a building to
a sectorwide average performance.

MONITORING DATA

Actual building energy use data and actual cost data is also used by several financial instruments. These
instruments are mainly taxes or demand response programs where the already operating building
receives funs or pay taxes based on their previous performance.

The data requirements of these mechanisms are similar to those of NewTREND premium mode energy
and cost KPIsThe difference is that NewTREND converts the data to primary energy use, but the taxes
and demand response programs use energy end use data.

Supportive Country Instrument Target Promoter-
financial type funder
instrument

name

FIT (feedin UK Subsidized The FIT scheme is available for anyor Office of Gas
tariffs) feed-in tariffs  who has installed, or is looking to and

install, one of the following technology Electricity
types up to a capacity of 5SMW, or 2kV Markets

for CHP:
w {2t FN LK2G202¢ 0
w 2AYR
w aA ONE dHea ahd poyied
w | @RNER
Anaerobic digestion (AD)
Salix Project UK Subsidized non-residential existing buildings Salix Finance
loan Ltd
Climate UK Tax non-residential sector HM Revenue
Change Levy and Customs
FortumFikso Finland Demand utility consumers
Response
Mechanism
Enel Italy Demand residential and small commercial user
Info/Info+ Response
Mechanism
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White Spain Tax obligated parties are the suppliers of
certificate electricity and natural gas, and
wholesale retailers of oil products and
LPG
Interruptible  Spain Demand Large commercial and industrial
Service Response buildings.
Mechanism

TABLB2: USE OF MONITORINGTA FOR PERFORMANIBECULATIONS

ENERGY AUDITS

Incentive pograms from the US and Canada also determine building performance through energy audits.
These performance measurements are used only for existing buildings for several building types. The use
of an established energy use calculation method is the respoitg of the energy auditor who collect all
necessary data and determines the building performance and later suggests refurbishment options. By
contrast, the NewTREND calculation method provides an automated calculation process

Supportive financial Country Instrument type  Target Promoter
instrument name funder
Federal Energy USA Public/private Existing Federa Environmenal
Management Program: partnership: Buildings Protection
Energy Saving contracts with Agency (EPA)
Performance Contracts ESCOs
(ESPCs) for Feder:
Agencies
Home Energy Canada Lowinterest loan Residential Efficiency Nova
Assessment Program buildings Scotia Provincial
(homeowners) government
agency
Commercial Energy Canada Financial support Commercial, Efficiency PE
Audit Program institutional and (Price  Edward
multi-unit Islands) -
residential Provincial
buildings government
agency

TABLEB3: USE OF ENERGY AWDAB PERFORMANCECGIAIATIONS

CUSTOM GUIDELINES

Several incentive jgrams differ from the international standards when determining building
performance. These instruments developed custom procedures to assess the current the energy use or
energy costs of the buildings and predict the effects of the retrofitting measitives.main type of custom
procedures can be discovered among the collected instruments:

I Custom guideline, spreadsheets: these instruments provide a guideline about how to assess the
performance of the building or a spreadsheet to fill with the required data.
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1 Recommendation by accredited expert: these instruments require an assessor, often with a
third-party accreditation to perform the necessary measurements, calculations to determine the
building performance

These custom procedures largely differ from theWWREND methodology as they either require expert
assessment or filling an often simplified custom guide or spreadsheet.

Supportive Countr Instrument  Target Promoter- Performancemeasure
financial y type funder calculation method
instrument
name
Ontario Canada Financial Commercial Independent custom spreadsheet
saveONenergy: Incentive buildings Electricity Energy use calculation:
Retrofit System Measurement and
Program Operator Verification (M&V)

(IESO) Procedures shall be consistel

with one of the metha from
IPMVP Protocol:

A) Engineering calculations
B) Metering and monitoring
C) Utility bill analysis

D) Computer simulation

models

Quebec Canada cofinancing institutional, Gaz Métro Recommendation by
Implementatio industrial accredited expert
n Incentive for and
Energy commercial
Efficiency sector
Measures for
Gas (GazMétro)
Custom Canada Rebate Commercial/ FortisBG Recommendation by
Business institutional/  Electricity- accreditedexpert
Efficiency industrial For Business
Program buildings & Industry
British Canada cofinancing Industrial BC Hydro Recommendation by
Columbia districts accredited expert
Energy [residential
Distribution districts
Project
Incentives
RHI (Domestic UK Government Residential  Office of Gas Custom guideline,
renewable heat al grant buildings and spreadsheets
incentive) Electricity

Markets
Carbon Pricing Austral Tax Commercial; Department Custom guideline,
Mechanism ia industrial of the spreadsheets

Environment
Clean Energy  Austral Government multi- Clean Energy Custom guideline,
Finance ia fund sectoral Finance spreadsheets
Corporation Corporation
(CEFC)

TABLB4: USE OF CUSTOM GUIDES IN PERFORMANIAEULATIONS
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Comparison of comfort KPI calculation

The comfort KPIs calculations inputs are based on custom modules integrated into IES software,
specifically developed for NewTREND. Their formula and benchmarks are specified according to EN
15251:2007 Indoor environmental input parameters for design assasment of energy performance of
buildings addressing indoor air quality, thermal environment, lighting and acoustics.

The analysed financial instruments rarely incentivize interventions targeting comfort improvements. One
of the 5 instrumentghat do wver comfort,uses Protocollo ITACA for performance standard. This rating
scheme includes comfort related KPIs, which are further detailed in Chagdel.l Other instruments
defined a list of accepted interventions to improve comfort that can be incentivized. For exaimple
Affordable Warmth Scheme from the UK defirgelist of interventions for low income housing to improve
energy efficiency and to reach minimum comfort levels in residential buildings.
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4. RATING SCHEMES

Certification systems are quantitative standards to measure the concept of sustainable development in
any region. By defining a set of criteria and a rating system to score them, sbkemesassess projects
during a specific process, ball of them havea specific tool for assessing and measuring sustainability.

Onthe international scene, there are senal types of rating schemes and many of these are based on the
evaluation of sustainability across design, construction and operation of infrastructure. Sustainability
evaluation includes environmental, social, economic and governance aspegtsjexfts and assets.
Rating schemes usually aims to support decisions to deliver enhanced environmental and social benefits
for civil engineering works and better economic outcomes that benefit society. In general, rating schemes
can be used as part of the initiah and development phase of project planning to incorporate
sustainability considerations and outcomes into the overall project phases.

Rating schemes mde associated with anoenomic Incentive, and these incentives could be different in

the amount offinancial contribution, in the method of the delivery, in the accessing conditions, etc.
Beneficiaries are those receiving the grants and also responsible for the application of the rating scheme.
Usually the support is granted on the basis of the typemfject and the achieved scoreEconomic
incentives are grants disbursed by one party (often a government/public institution, corporation or
foundation/trust), to a recipient (a noprofit entity, a public institution, a business or an
individual/consortum). Incentives can be arranged to serve a very specific purpose through-affone
targeted project and provided by municipalities, regions and by government agency level for smaller
projects.In order to receive a grant related to a rating scheme, thpliaation of an assessment tois
required It is also important to underline that not all projegpes areeligible for receiving the incentives.

A large number of high performance buildings can act as a driver to push also the market toward a better
sustainability. But to reach effective and real results, an incentive based program requesting high
environmental and energy performances needs to bpported by adequate tools and training. For this
reason,the implementation of an integrated process to support the design and construction of high
performance buildings is fundamental. This process should include assessment tools/criteria catalogues,
hotline, website, training, observatories.

The benefits of applying a rating scheme with a sustainable assessment tool, which allows to obtain
economic incentives as part of project evaluation could be:

1 An efficient use of environmental resources and conszdly a reduction of costs;

1 Animprovement of the sustainability performance of the buildings over their lifecycle;

T ! ONRBIFRSNJI Sy3al3SySyid IONeraa LINeBa2SOGQa dGSIFY 2
support fromeconomic incentives;

1 To improve thecapacity to make better decision and so to deliver more sustainable outcomes;

1 To enhance the understanding of the importance of sustainability.

In the construction field, there has been a growing movement towards sustainable construction since the
second half of the 1980s, leading to the development of various methods for evaluating the environmental
performance of buildings.

In urban planning, e interest in the criteria of sustainability of energy and environment is relatively
recent, since recent are scientific approaches to coding procedures and parameters. In the building sector
instead, coexist different protocols (BREEAM, LEED, CASBEEHEEBCITACA, CASACLIMA)-well
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established, based on a series of indicators that allow to control the entire building process, from the
supply of building construction materials, to their disposal and / or reuse at the end of the life cycle
assessment (LCAIncluding maintenance and in use phase, with relative energy consumption and
consequent pollutant emissions.

It is quite obvious how essential and indispensable is the alignment between architectural design and
sustainable urban planning. It is importatd be aware of the importance of developing it as an
assessment tool for the environmental performance of groups of buildings, not just for individual
buildings.

In the internationalscene there are a lot of building sustainability assessment systemsuba metrics

that evaluate the performance ofa€dl t t SR bHaANBSY o6dzAift RAyabed L GDNBSyé
structures that also meet certain standards for reducing natural resource consumption, these buildings

are characterized by an efficientamagement of energy and water resources, a management of material
resources and waste, a protection of health and indoor environmental quality and an analysis of the life

cycle costs and benefits of materials and methods. So, Green standards measuentédfedironmental

qualities of buildings.

A comparative approach between different rating systems and sustainable building certification systems
is not simple because Each of these systems has its own core set of indicators, a different weighing
method, and a final score expressed differently for each.

Below the main current green building certification systems:

w . w99! a [/ 9@GBL(BREEvitohntebtal Assessment Method) Communities developed by the
Building Research Establishment that eeatre of excellence based in Britain, consisting of experts in the
fields of construction, energy, environment, security and fire. This rating scheme is the leading and most
widely used environmental assessment method for buildings. It is in fact one of theustinability
evaluation systems set up, born in 1990, beyond the concept of energy certification and takes into
consideration also environmental aspects.

w [ 995 [/ 9 wdUBA LEED Giedn Building Rating System is a voluntary protocol thascollect
standards for the development of sustainable enegfficient buildings. Members of the United States
Green Building Council are representative of all segments of the construction industry and working for
innovation and development. Developed in 1998akes a step forward with respect to social issues so
far neglected.

w [P {.99 [/ 9wWIARABIL(Cdmprehensive Assessment System for Building Environmental
Efficiency) is a method for evaluating and rating the environmental performance of the louiltipan
Sustainable Building Consortium (JSBC, with the Institute for Building Environment and Energy
Conservation as secretariat) was established in April 2001, with the support of the Ministry of Land,
Infrastructure and Transport. Since then it has @erking on the research and development of CASBEE
as a joint project between government, industry and academia. In evaluating building environmental
performance, CASBEE examines both the environmental quality and the environmental load on the
exterior.

wHQE- FRANCE, (Haute Qualité Environnemental), is the French certification awarded to building
construction and management as well as urban planning projects, it puts energy efficiency, respect for
the environment, and the health and comfort of occupiérst. It was born in 2002 and covers the entire
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lifecycle of a building (construction, renovation and operation); it adds value to certified buildings thanks
to the ability to issue certificates worldwide by combining generic and specific criteria anth@om
indicators, and also having technical schemes that cover all categories-oésidential buildings.

w twhe¢h/ h[FL&! LeX/GKS LAOGFEAFY aLyadAddziS F2NI Lyy2a3I 47
OYQBANBYYSy Gl t /[ 2YLI Ufikafioh Bysténdint 2002.fThednfi®¢o& Ras fo éricou@de NI A
sustainability of buildings promoting a scoring system to alketting purposes and measurable

objectives in public policies and programs. The name of this rating scheme is Protocollo ITACA.

w 5 XIGERMANY, (Deutsche Gesellschaft fir Nachhaltiges Bauen), more recent than the previous one
since it was born in 2008. It has as an added value the introduction of criteria related to economic aspects.
The DGNB System covers all of the key aspects ofisalla building: environmental, economic,
sociocultural and functional aspects, technology, processes and site and the assessments are always based
on the entire life cycle of a building. The first four quality sections have equal weight in the assessment.
This means that the DGNB System is the only one that gives as much importance to the economic aspect
of sustainable building as it does to the ecological criteria.

As described above, the existing rating schemes present in the European context arevgesg end all
present unique characteristics. In this extensive scenery, the analysis of rating schemes has focused on
the Italian, French and Austrian cases as all based on similar incentive policies and similarly structured
environmental performance asssment systems. All chosen rating schemes address the challenge to
evaluate buildings through the application of an assessment tool concerning environmental, economic
and social aspects. For each scheme, the analysis consists of a brief descriptiorglfineeitives that

adopt them, a demonstration of how the rating scheme quantifies the impact of incentives, and finally,
correspondence to NewTREND key performance indicators.

Also, all the following rating schemes analysed ensure that economic inegrtwn be obtained through
the application of an assessment tool based on the achieved scores.

4.1. RATINGGCHEMESN THEITALIANCONTEXT

/| 2YyOSNYAy3 LiGlIEALY NrXrGAy3d aOKSYS&as atNepG202tt2 L¢!t/
their basic principlegnd in their own origin Region. The first was developed in Piedmont Region but

rapidly expanded its interes&so in many other regions, while the second one has spread in Veneto

Region and it is consistent with the Protocollo ITACA.

In the Italianterritory, there are many other rating systems but they are not connected with an economic

incentive, as the official system of the Italian Regions, Protocollo ITACA is strongly focused on a broad
assessment base, aiming at the widest application possible gb¢hfermance assessment approach in

0KS SOSNERF& LINYOGAOS 2F RS&AAIYSNA YR RSOSt2LISNE O |

4.1.1. PROTOCOLLETACA PIEDMONTREGION

NAME OF THE RATING SCHEME Protocollo ITACA

REGIONAL APPLICATION Piedmont Regiofitaly)

RELATED INCENTIVES PROGRAMS a4t N2 INJ YYI [ al ¢z al 2yi
Gtw! !/ {¢& LYOSyiAaA@Sa t NEI

IN USE AT THIS MOMENT In use
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RELATED GRANTS AT THISMOMENT ! t N6 R& FAYA&AKSRY dat NB=
v dzl NI A SNB & | y Res®togrdms / { &
I OG A @SY F.EStRh 0M N H N é adKS
operational programme about competitiveness a
employment objective

RELATED NATIONAL/REGIONAL LAW Based on National and Regional Law

TYPE OF BUILDINGS TO BE APPLIED Residential buildingsjon-residential buildings (school:
offices, commercial and industrial buildings).)
DIFFICULTY OF THE ASSESSMENT  Medium difficulty for the calculation of energetic criteri

TABLBS5: SYNTHETIC SCHEMEMKEY INFORMATIGROUTPROTOCOLLO ITACA

LY wWwnamz Le¢! /1Y GKS aLyadAaddziS F2N Lyy20FGA2y YR
I 2YLI GAOAEAGRET 1 dzyOKSR |y AYGSNNBIAZ2YIE @g2NJAy3 3
to make regional policies more sustainalih sustainable construction.

The main goal was to develop a scoring system to altoget purposes and measurable objectives in
public policies and programs, to encourage sustainability of buildings.

The international tool called SBTool, promoted by then-profit organization iiISBE (International
Initiatives for a Sustainable Built Environment) and developed under the Green Building Challenge, has
been adopted as a scientific reference for the development of the ITACA Protocol Assessment System.
The bag principle of SBTool is to share a common methodology and indicators safeguarding, at the same
time, the possibility of contextualizing the assessment tools to reflect their priorities and characteristics.

The first version of the ITACA Protocol was pict by the Piedmont Region and published in 2003

in response to thepreviouscallfor applicationsF 2 NJ dzNb 'y NBRS @GSt 2 Coavtdagfidi LINR ANI Y
Quartieré ®

The official version of the ITACA Protocol for Residential Buildings was then apprdvgdamuary 2004

by the Conference of Regions and Autonomous Provinces. Subsequently, the Protocol was adopted by
numerous Regions and other public administrations and used in policies, building codes, procurement,
urban planninggtc. In 2009 the PiedmonRegion published an updated version of the ITACA Regional
Protocol, composed of criteria aligned with the national version of the ITACA protocol and published, first,
the version of ITACA Protocol for School Buildings (2007), Commercial Buildings (R{i1®uildings

(2011) and Service Stations (2015).

The Piedmont Region Protocols have subsequently become ITACA's assets which adopted and published
them as National Protocol. Through the CABEE project, Piedmont Region has developed the first pilot
versionof the ITACA Protocol for Buildings in use and for urban areas (clusters). The latter was awarded
to ITACA for the adoption at national level and in 2016 ITACA Protocol at Urban Scale was published.

ITACA protocol is an assessment tool, based on the methgyg SBTool of iiSBE, whose purpose is the
classification of the performance of a building.

The end result is a score, a kind of "scoreboard", which indicates the level of sustainability of construction
as an increase compared to current practice. Theefais defined by assigning weights to criteria and
benchmarks for the regulations and technical standards in force. The ITACA Piedmont Region Protocol is
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in fact contextualized with respect to the Piedmont context and aligned with the regulations and
standards of the region.

The weighing system is nothing more than the aggregation through criteria, categories that arise following
normalization of the scores. in particular, after the normalization step, a new set of data is available,
composed of the normaed scores associated with each criterion. Scores are then combined to produce
the final score, and this is done in three steps:

w ! 3INBIALGAZ2Y GKNRdzZAK ONRGSNALIY y2N¥YIfAT SR ad2NBa |
aggregated to produca single score for each category. Aggregation is performed by linear aggregation

of data through some coefficients, called weighting factors, these quantify the relative weight of each

criterion with respect to all criteria in the same category. It fokawat can be interpreted as a weighted

sum of the performance score obtained by the building in regard of each criterion, so the performance

score computed for a given category represents the urban area average performance with respect to all

criteria induded in that category. The result of aggregation through criteria is a set of normalized scores,

each of them corresponding to a category.

w ! 3INBILGA2Y GKNRAAK OF{iS3I2NASayY y2NXIFfAT SR ad2NB
resulting fran aggregation through criteria) are further aggregated to produce a single score for each
issue.

w ! JANBIFGAZ2Y GKNRAAK A&dadzSay y2NXIfAT SR a02NBa | aa;
through categories) are aggregated to produce thalficoncise score.

In thisway, the weights and therefore the relative importance of the system's criteria, are defined. In
order to carry out the assessment of the final score of a building, the SBMethod should take shape in a
tool that is its operative ralization and it is called SBTool. Each criterion receives a scoreXrtrb,

where zero is the standard performance and the best practice is 3. Scores obtained for each aspect
evaluated are then aggregated through a weighed sum to define a singlédiabscore, also expressed

on the scale froml to +5. So, a building that gets a zero rating on all criteria is conceptually a standard
building (benchmark) where the current regulatory limits have been respected. If design is advanced in
terms of sustaability, the level gained will increase positively towards a practice of excellence (5 points).

The protocol is organized into five areas of assessment: Site Quality, Resource Consumption,
Environmental Load, Indoor Environmental Quality and Qualityenfi&. The criteria of ITACA Protocol
cover themes ranging from the environment (energy, resources, impacts) and society (comfort, safety,
usability). The third sustainability pillar, economy, is not explicitly covered, although some criteria have
direct financial impact, such as heating energy efficiency (reducing operational costs in winter), passive
performance in summer (reducing cooling costs) and the use of renewable energy.

The building is alwayanalysedby comparing to all the major environmentasues: energy, water,
materials, impact on the site, comfort, efficiency. Depending on the performance achieved for each
criterion, the construction receives a score freinto 5. The zero value is the "benchmark"”, representing
standard performance, leve3 represents the best current practice, the 5th the excellence. The scores
obtained are aggregated to determine the overall score, also fibio +5.

A specific rating also allovesaluatingthe quality of the localization. The complexity of the evaioat
process depends mainly on the nature of the building and its intended use. The system guarantees the
objectivity of the evaluation, using indicators and validated verification methods. Specific design
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strategies and solutions are not required, but tlyality of construction isanalysedin terms of

performance. ITACA Protocol is strongly focused on user experience. While resources and impact criteria

have their strongest impact on the environment (and are therefore only remotely relevant to the users,

unless they have a very strong ethical preference for sustainability), the energy criteria add to the
environmental impacts and positive effect on overall energy consumption a relevant improvement on

heating and cooling costs, and on comfort both in winded summer. Furthermore, the assessment

aeaisSy RS@p2GSa Ge2 OFGS3I2NARSa (2 GKS dzaSNEQ SELISN
environment and the service.

Protocollo ITACA is strongly focused on a broad assessment base, aiming at the widesti@pplossible

of the performance assessment approach in the everyday practice of designers and developers. The ITACA
workgroup gives high relevance to the applicability of criteria and ease of use for technical experts,
including the seamless introductioof the assessment in existing project development workflows. To
achieve mass adoption of the system, Protocollo ITACA tends towards simplicity of use. The indicators are
already part of the skillset of architects and building engineers, with a shorsea@commended to
achieve full confidence in the assessment methodology.

tNRG202tt2 L¢! /! AdGQa Fy 2Ly &a2d2NDOS LINRG202t 3 | ¢
online for download, both on the ITACA website and on the dedicated sectfd®egions. As said before,

the indicators used in Protocollo ITACA derive from the international assessment tool SBTool, based on

the SBMethod developed by iiSBE since 1996, which is itself open source and free to use-for non
commercial applications. THey indicators have been studied for decades and shared among systems all

over the world, and are constantly revised to ensure comparability across assessment systems.
SBEMethod is a generic mttiteria analysis methodology for assessing the sustalityalof the built

environment. Starting from a set of assessment entries (called criteria), SBMethod provides a final concise

score about a building, urban area or territory overall performance.

The main elements of the SBMethod can be summarized in af setsessment entries, called criteria, a
set of physical quantities, called indicators, which allow to quantify performances with respect to each
criterion, a normalization method (described before) and an aggregation method (described before).

The SBMethod is organized in issues, categories and criteria. Issues describe general themes, recognized

as relevant for assessing the sustainability of a building. Categories concern particular aspects of issues.

Criteria detail specific aspects of cateigs and represent the basic assessment entries used to
characterize buildings since the very beginning of the assessment process. The main goal of the SBMethod

is to provide a final concise score, which summarizes the overall performance of the builtimgspect

G2 tf ONRGSNALFI® {dzOK | &a02NB Aa OIFftfSR WFAylf aoz
mathematical procedure used to compute the final score is called assessment procedure, and is
articulated in three main steps: the chatagzation, the normalization and the aggregation.

¢KS 2dzliLddzi 2F GKS OKFNIYOGSNRITFGA2Yy &aG§SLI Aa O02YLRRaSR
SFOK 2F GKSY NBLINBaSylGAy3a GKS 0dAyY ®RAYARMEHABNIER QN Bl O!
rescaled in a suitable interval called normalization interval. The output of the normalization step is

represented by a set of normalized scores, each of them is associated with a criterion. Normalized

scores are combined together (or aggregateddrder to compute the overall performance score.

WHERE THIRATINGSCHEME IS USEIREGIONAL CONTEXT
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versions in Marche, Puglia, Umbria, Piemonte, VdWesta, Friuli Venezia Giulia, Lazio, Basilicata and
Calabria as wéll.

Protocollo ITACA is fully contextualized to the standards and laws in force in Italy, and is updated according
to policy evolutions. Furthermore, in its capacity as a framework feessment in different areas, it has

been modified and adapted according to the context of various lItalian regions, while maintaining the
recognizable structure and key performance indicators.

INCENTIVE®PROGRAMS RELATED TEIRATINGSCHEME

In 2006, Piedmat Region launched a spear social housing fundimqgrogran®  OF £ £t SR at NR3INI YY I
man®nnn FEf233A LISNI Af Hamué 61 2dzZaAy3a LINRPIANF YYSY wmno.
to housing for the population. Participants were required to evaduseir project using the sustainability

assessment system Protocollo ITACA. On the scale ftoto 5, new constructions were required a

mandatory score of 2, while retrofitting projects were required a minimum score of 1.

The program further included agxtensive and rigorous process of external technical review carried out

by iiISBE ltalia, tasked as validators of the assessment developed by the experts and designers working
with the developers requesting the funding. The validation process includediew®f the assessment

in the design phase and of any necessary revisions during the construction phase, and a construction
monitoring activity, to verify the adherence of the construction works to those elements which had been
declared in the sustainaltiji assessment. A large number of buildings were assessed through Protocollo
ITACA because this program had a high particip&tidie plans and the programs set criteria and timing

for the implementation of the interventions, the identification of the aatars and the allocation of
O2y NROGdziA2yad ¢KS Ayy20FGiAdS YSI&ada2NBa 2F (GKS dat NR
respond to the needs of the weakest bands of society, such as young people, elderly and economically
vulnerable people. From the alysis of the interventions financed with the first biennia, it délosed

as they are characterized by the application of design solutions aimed at reducing energy consumption,
environmental resources and the use of renewable sources.

The number of irgrventions concluded and validated with the ITACA Protocol was 132. Thirty were
concerned with the renovation, while the remaining 102 were new construction works and actuators are
private and public. Thiphasewas mainly about projects of facilitated cstruction, experimental and
subsidized facilitation.

Another important funding program for the environmental and social restoration of large parts of the

dzNB 'y OGSNNAG2NES SalISOAltfte gAGK NBIFNRa G2 | FF2NF
QuaNJi A°% b éfter the Law 8 February 2001, n°21. Call for tenders for urban regeneration projects,

was cefinanced by the Italian Department of Infrastructures and Transport adthemced and managed

by each regional government.

Total financingg | 4694460.000, the sources of funding are:

f LAGFEAFY SB5SLINIGYSY(d 2F LYFNIAGNHzOGdzZNB&a FyR ¢NIya
(17% of total financing, 65% from central government and 35% from regional government)

1 adzy AOALN £ AGASA eoftotahfnamcirgo ®H pp Zy 1 O M2

t NA G S ¥ dzy RASY @5%eof taiat fipahang)h Pc py =

f hdKSNJ LJzoft AO Fdzy RAy3d e€ed ycdmpcPpTpIno omuw: 2F (2

=
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The total financing is divided into different types of intervention:

Housing 49%

Secondary infrastructures (schools, public buildings, etc) 18%
Primary infrastructures (streets, networks, etc) 13%

Offices & Retail 11%

Actions & Services 9%

= =4 -4 -8 -

The funding progna has envisaged the promotion of innovative urban programs aimed at increasing,
with the participation of private investment, the infrastructure of municipalities with strong housing and
employment disadvantages. Programs should also include measures terdeirtions to increase
employment, to promote social integration and adaptation of housing supply.

The Contratti di Quartierewvere located in several Turin municipalities; the typologies of intervention
concerned the facilitated construction, subsidizeduking and primary and secondary urbanization
works while the involved operators were both private (Building Cooperatives and Construction
Companies) and Public (Territorial Agencies for Home and Municipalities). This experience has enabled
for the firsttime the construction of a large number of social building buildings with high environmental
energy quality and has created the basis for the adoption of the ITACA Protocol as a reference point for
funding programs. Piedmont Region was the first in Italhave included a score rating tool withém

urban recovery plan. It was a very important step because it has gone from qualitative objectithes,
indication of quantitative and measurable objectives. This has made sustainability requirements much
more effective and verifiable.

Another important incentive program related with the Protocollo ITACA in Piedmont Region is known as

atw! !/ {¢é¢ 6KAOK ailyR&a FT2N wSRS@St2LIYSyd ! NbFy t NBIN

started with Ministerial Decre@295 (26 mar 2008). PRUACS are programs for the environmental and
social restoration of large parts of urban territory, especially with regards to affordable and social housing.
State and regional funding, overall intended for this purpose, was aboutili@meuros. The proposals
submitted by the Municipalities were eleven and the ones eligible for funding were seven. PRUACS
referred to the ITACA Piedmont Region Protocol updated in 2009.

The Protocol is a particularly important tool sincegnsideringstate and regional legislation on
environmental sustainability and energy efficiency in construction, it is contextualized to Piedmont
realities. The sources of funding are:

f LAFEAFY 5SLINIYSYG 2F LYFNI &0G§NHzOG dzNSF &2 GB%W R ¢ NI y a L.

of total financing, 70% from central government and 30% from regional government)
1 adzy AOALI ft AGASA € MHPONMPPpHHIMO O6mMT: 2F (G201 ¢
f tNAGIGS FdzyRAY3I € mpdPpmpPcmMcIyy OHHWE 2F G20 f
f hGKSNJ Lzt A O Tdzy RAY Dtalditancmg) Po nMPpHHIMO OMTI: 2F

¢KS ¢201f FAYFIYyOAYy3d Ad&d € THDPOCMDPY pnIdpmd

The breakdown of financing for typef intervention are

1 Private residential: 167 dwellings NA @I 64 S Ay @SadyYSyd Ay NBAARSYGALF )
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f Social housing: 152 dwellingsCentrairegional @ S NY YSy i FAYylFyOAy3a F2N a2
16.101.471,42 (12% of which for sustainability testing axtra costy - Centralregional
I2PSNYYSyYyild FAYLFEYOAYy3d F2NI AYFNI &GNHzOGdzZNBAY € wmp dp

RELATECECONOMIANCENTIVES

In the funding programcallelt N2 INJ Y Y /I &l mnédsn dévisléberstwaulti FekeivéJS NI A H .
pdnnn € Ay TFdzyRAYy3I F2NJ SFEOK LI NIYSyids a NBO23ayAlGA
principles and performances in the design. Furthermore, the achievemenhfter performance (2,5

F2NI ySg o60dzAft RAYy3Ia YR MIp F2NINBGNRFAGUAYIO 61 a NBGI
GKS FTdzyRAy3 G2 | G200t 2F mndnnn € LISNI I LI NIYSy

Ly GKS FdzyRAYy3a LINPIANIY O ff SR echagisghiwed quileimpl®@ A v dzI NI A
programs were selected and financed based on a series of indicators: Environmental, Social and Economic
sustainability. For the last one, the minimum criteria to participate to the call was: Housing covered at

least 60% by centtaegional government financing, Infrastructures covered at most 40% by central

regional government financing, Municipalities financing at least 10% of quota of ceagiahal

government financing, Environmental sustainability testing for housing, rsothes 20% and no more

than 25% of thecentradNlB IA 2y I f I2FSNY YSyd FAyYylLyOAy3Is | yR YIFIESR |

The notice for the funding program Contratti di Quartiere contained the first version of the ITACA

Piedmont Region Protocol for residentialildings, according to the score obtained through the Protocol,

a20ALf O2yaidNUHzOGA2Y 62NJ SNE 6SNB |ofS G2 NBOSAGS I«
the first time that the social housing operators have managed the process of constretteobuilding

with the aim of achieving a high standard of sustainability.

The notice has required the application of the ITACA Protocol on each building in the urban area covered
by the Contratti di Quartiere. An overall value of the ITACA Protocol wasegquently calculated by
operating a weighted average compared to the surfaces of individual buildings of scores obtained at the
individual building level.

RELATIONBETWEENNCENTIVESPERFORMANCES ANDGRE

¢CKS Fylfteara 2F (GKS LWMRPIMNMFIYnOht f SR2ZABNR BIRNYXE A AMHE
apartments for 2012) has homogeneous data because concerns 100 projects that have been assessed in

the 20162012 period by using the Protocollo ITACA 2009 Piedmont Region version.
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Type of assessed
buildings

= New building
Inside historic
center

ENew building
Qutside historic
center

u Refurbishment
Inside historic
center

m Refurbishment
Qutside historic
center

FIGURE: TYPES OF BUILDINKSSESSED WITH PRO®OLO ITCACA

The territorial impact of the program was high, with only 1/3 of the assessed buildings located in the
Region capital (Torino) while the others were in the 7 major cities (Province capitals).

It is interesting to highlight the fact that the applicationtb& program on new construction (or integral
substitution of existing buildings) was prevalent, with almost 3/4th of the cases and most of these projects
were carried out outside of historic cigentres The average scores for new buildings was 2,2. ildega
retrofitting projects, the majority were carried out in histodentresand the average score for them was

1,9.

Following the assessment criteria of the ITACA Protocol Piedmont Region 2009 tool.

Protocollo ITACA Regione Piemonte 2099
ASSESSMENRICERIA

1. Site quality

1.1 Site conditions

1.1.2 Level of site urbanization

2. Resource use

2.1 Nonrenewable primary energy use during life cycle
2.1.2 Thermal transmittance of the building envelope
2.1.3 Net energy for heating

2.1.4 Primanenergy for heating

2.1.5 Control of solar radiation

2.1.6 Thermal inertia of the building

2.1 Renewable energy

2.2.1 Thermal energy for Domestic Hot Water
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2.2.2 Electric energy

2.3 Sustainable materials

2.3.1 Materials from renewable sources
2.3.2 Recycled/reused materials
2.4 Potable water

2.4.2 Potable water for indoor uses
3. Environmental loads

3.1 CO2 emissions

3.1.2 Emissions in operation phase
4. Indoor environmental quality

4.2 Thermal comfort

4.2.1 Air temperature

4.3Visual comfort

4.3.1 Natural lighting

4.5 Electromagnetic pollution

4.5.1 ELEEMF (50 Hertz)

5. Service quality

5.2 Performance in operation phase
5.2.1 Availability of technical documents of buildings
5.4 Home automation

5.4.1 Quality of cabling

5.4.2 Video control

5.4.3 Access control and safety

5.4.4 Systems integration
TABLB6: PROTOCOLOO ITACSESSMENT CRITERIR PIEDMONT REGION2009

The assessment areas analysis shows the most interesting resultsndragehe main strategies for
reducing energy consumption are due to the reduction of thermal transmittance of opaque and
transparent structures and also the use of thick walls, characterized by high thermal inertia. In about 90%
of the cases studied therwas a widespread use of solar collectors for the production of hot water and
photovoltaic panels for the production of electricity. The adopted mechanical systems solutions often
involve the installation of centralized condensing boilers, often combinid radiant floors, in other

cases instead of connecting to district heating and in a few other interventions to the use of geothermal
plants. However, regardless of the solution adopted, the goal remains to reduce CO2 emissions in the air.

In terms of reducing drinking water consumption for indoor use, many of the analysed projects have
included systems such as doulalet kettle taps, faucet aerators, which can save on drinking water. In
order to reduce the consumption of outdoor drinking t&g mainly used for irrigation, several projects
have planned the installation of rainwater and wastewater recovery systems. Water, captured mainly by
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the roof surfaces, will be stored and purified by means of special filters that will allow it to bebated
for irrigation and for filling the dual flush toilets.

Closely related to the theme of water is the topic of permeability of external areas. Iprdjects,they
have tried to use high permeability pavements that do not minimize the interruption of natural water
flows. Analysinghe scores obtained, it is noted that the vertical bars show the individual scores {from
to 5) obtained by the Protocol criteriihese criteria are organized in five evaluation areas: Site Condition,
Resource Consumption, Environmental Load, Indoor Environmental Quality and Quality of Séwice.
level of satisfaction of these criteria is verified through objective performandeatats.

Criteria scoring ranges
5 14,0%

- 12,0%

- 10,0%

8,0%

- 6,0%

- 4,0%

- 2,0%

-1 0,0%
Score | Score|Score| Score| Score | Score | Score| Score | Score| Score| Score| Score | Score | Score| Score| Score | Score | Score | Score | Score

11.2/212|213/214|215|216/221|222|231/232|242|312/421|431/451/521|54.1/542/543|544
\—averages 1,78 1,62 2,23 | 424 | 3,01 483|372 |-049| 042|006 | 1,24 143|094 |183|1,84|392)1,01|025)|0,11]|0,13
}—Weights 0,8% |7,7% | 5,1% | 5,2% | 7,7% | 7,5% | 5,4% | 5,9% | 4,6% | 4,6% | 6,1% | 6,1% | 4,9% | 3,6% | 3,6% |12,1%| 3,2% | 1,6% | 1,6% | 1,6%

FIGURE: THE AVERAGE SCORESCRITERIA (RED BARSD THE RELATNMEPORTANCE OF EACHTERION (BROWN
POLYLINE).

The energy criteria showed very high average values in those indicators derived directly from the energ
certification, specifically regarding the performance of the envelope and the primary energy required for
heating. However, the average absolute values were not particularly high when compared to the
certification standards, which led to a revision oéthssessment scales towards a stricter adherence to
the energy certification levels.

On the other hand, the materials criteria (2.%,2.3.2) showed very low values, which strongly correlated

to the low weight of the criteria in the system. A closer studvealed that the indicators, assessing the
percentage of renewable or recycled materials, considered the material weight, which proved
unfavourablefor materials more expensive than standard construction materials. The indicators were
therefore revisedto calculate the volume percentage, and the weight in the system was adjusted to
increase the relevance of the subject in the overall assessment. What attracts the attention is the negative
value of Criterion 2.2.2"'Electricity": the reason is the poosa of systems for the production of electricity
from renewable sources.

NewTREND GA no.680474 . DeliverableD5.4 83



m DeliverableD5.4 V.2.0, 19/9/2017
IINewTREND Standards, rating and sustainability design for retrofit projects Released

Among the evaluation areas there is also the one that evaluates the quality of the site, as the sustainability
of a construction cannot depart from its location and, consequently, ftoenlocation choicefavouring
settlement choices that minimize the impact of construction. The average score reached for criterion 1.1.2
- " Level of site urbanization " is 1.78, this means that the projects involved areas with low urbanization
(peripheml areas).

The assessment area represented by the "Environmental Loads", whose purpose is to assess the impact
of a building on the surrounding environment by addressing the issue of CO2 emissions, has as its only
criterion the 3.1.2- " Emissions in opet@n phase ", which gets 1.43 points; this is not a good result in
absolute terms but, despite that, compared to the other criteria it is however an element not ignored by
design.

Potable water for indoor uses

Thermal transmittance of the building envelope

Recycled/reused materials

Materials from renewable sources Net energy for heating

Electric energy

Primary energy

Thermal energy for for heating

Thermal inertia
of the building

Control of solar
radiation

RESOURCE USE

FIGURE. PIECHARBHOWING THE PERCEGIE DISTRIBUTION RESOURCE USE CRNERDRES, SHOWINE& RELATIVE
EFFORT OF DESIGNNSPEN ASPECTS WITHNNRESOURCE USE.

Great importance has been addressed to the problems associated with the production of hot water,
Criterion2.2.1-" Thermal energy for Domestic Hot Water " reaches the average score of 3.72, which has
grown considerablyFigure?). The installation of solar collectors hasthis casdavouredthe reduction

of energy consumption for the production of hot water through the use of solar energy. Minimizing the
consumption of new raw materials is another of the indispensable elements of sustainability assessed by
the ITACA Protol. In fact, it is rewarded the reuse of existing structures, the use of reusable materials,
recycled and/or recovered from renewable sources.

The results have not been particularly positive; neither Criterion 2-3.Materials from renewable
sources "nor Criterion 2.3.2 " Recycled/reused materials " exceeded the threshold of 1 point as the
average value among the casasalysed reaching values of the order of 0.4. Criterion 2.4!2Potable
water for indoor uses " keeps on discrete score valuls. dttention to the issue appears to be felt but
the poor use of items, such as taps and deater flushes, makes the performance decrease in terms of
attention to the consumption of drinking water.
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Surprising instead, the good average value achieved ibgrion 2.1.5- "Control of solar radiation" equal

to 3.01 points. In fact, the attention to solar radiation control has grown considerably. Its importance is
not to be questioned as it allows to evaluate the efficiency of transparent building envelaperte and

solar control systems to reduce solar inputs in the summer.

The following e chart (Figure8) shows the scores obtained in the "Indoor Environmental Quality"

assessment area, which includes all measures to protect those who use buildings. The three criteria

involved verify the level of comfort in indoor environments. The highest average scd&ised from

Criterion 4.5.1- "ELFEMF (50Hert2¢ A GK wmdyn LIR2Ayiadad ¢KNRdzAK | LISNF2!
strategies in the electrical system for the reduction of exposure to electric and magnetic fields is
evaluated.Criterion 4.3.1 also achieveshigh score " Natural lighting” that evaluates visual comfort in

order to ensure adequate levels of natural illumination in all primary occupied spaces. The 1.83 value

achieved shows that the average daylight factor has bemrsideredoy many of the pojectsanalysed

so the visual welfare of users will be ensured.

Air temperature

ELF-EMF (50 Hertz)

Natural lighting

INDOOR ENVIRONMENTAL QUALITY

FIGURB: THE PERCENTAGE DEBIRON OF INDOOR\HRONMENTAL QUALITRITERIA SCORES,\8HNG&G THE RELATIVE
EFFORT GPESIGSPENT ON ASPECTSHIN INDOOR ENVIRRENTAL QUALITY

Lastly, the score of Criterion 4.2-1Air Temperature" has beeoonsidered which got a score of 0.94.

The indicator measures the heat exchange mode with the surfaces according to the type of distribution
of the heating and cooling systemimerefore if the score is not very high performing it may be due to the
type of heating systems used. The need is to maintain a satisfactory level of thermal comfort while limiting
energy consumption.

At the conclusion of the analysis, some consideratimmghe evaluation area represented by the "Quality

of Service;'Home automation, maintaining performance during operation and efficient maintenance, are
the issues addressed in this area. A peak was found in the quality of service assessment arezllgpecifi
regarding the availability of technical documentation (5.2.1). In this case, high scores were easy to achieve,
and the weight of the criterion was very high, leading a lot of assessors to rely on this criterion to increase
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the overall score of the agssment. While the indicator itself was considered appropriate, the weight has
been reduced to bring other criteria further to the attention of asses¥drs

FIGURE: PIE CHART SHOWINGEPERCENTAGESTRIBUTION OF SEEE QUALITY CRITERCORES, SHOWING RELATIVE
EFFORT OF DESIGNNSPEN ASPECTS WITHERVICEWALITY.

Less importance is given to the criteria for system integration, control and video control, probably because
during the second biennia these instruments were not widely disseminated, as little known.

While Criterion 5.4.2 " Quality of cabling " ccupies an important slice of the pie chart, reaching an
average value of 1.01. The indicator evaluates the presence and the characteristics of structured wiring in
the common parts or housing through a performance scale to allow data transmission vii¢hinuiiding

for different purposes.

INTERCONNECTIONS WINEWT RENDPROJECT

There is strong correspondence between many of the criteria of the ITACA Protocol and the key
performance indicators of the NewTREND Project, some of them are exactly the sant@bl&hzelow
describes analogies and similitudes among criteria of this two assessment tools.

ITACA Protocol Criteria NewTREND Criteria  Comparison

2.1 Renewable energy B.1.3 Renewable N6 2K OFasSaz AdQa (
2.2.1 Thermal energy for DHV Energy on Site on-site yearly production of renewabl
2.2.2 Electric energy energy and yearly average of operatior

energy demand [%].

4, Indoor  environmental B.6Thermal comfort The criteria are similar, in the case of ITA

quality Protocol the objective is to maintain
4.2 Thermal comfort satisfactory level of thermal comfor
4.2.1 Air temperature limiting energy consumption and emissior

While, for NewTREND criteria, it
established a quality category -I{l)
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