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Synthesis Report on the assessment of MS building renovation

strategies
Greece
» Total score
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Figure 1: Comparison of the scores of the 31 evaluations of Member States notifications

Best practice:
Forward-looking perspective to guide investment decisions - Article 4(d)
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Cooperation of
m the Ministry of Environment and Energy and
m the Technological Education Institute of Piraeus

(Laboratory of Soft Energy Applications and Environmental Protection of
the Mechanical Engineering Department)

In accordance with
m the NEEAP
m the National Energy Planning
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Compliance with the requirements set out in Article 4 of
Directive 2012/27/EU

(@)
(b)

()

(d)

(€)

an overview of national building stock based on statistical sampling

Identification of cost-effective approaches to renovations depending
on the building type and climatic zone

policies and measures to stimulate the cost-effective renovations of
buildings, including gradual major renovations

a forward-looking perspective to guide investment decisions of
Individuals, the construction industry and financial institutions

an estimate of expected energy savings and wider benefits based
on specific data and a specific methodology
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The study was also based on:

m Annex B of Commission Staff Working Document SWD(2013)180
final/22.5.2013, which describes certain individual sections that need to
be analyzed

m The CRISP methodology, developed by the LSEA&EO for creating
Innovative sustainable pathways

m The report “Towards assisting EU MS on developing long term
strategies for mobilizing investment in building energy renovation”,
prepared by JWG of CA EED, CA EPBD and CARES, 2013

m Data from the Hellenic Statistical Authority (ELSTAT) and other official
public authorities

m Records from researchers and scientists in related fields
m Studies from laboratories and R&D centers
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Targets — Timeframe

No specific target has been set for energy savings in the building sector

The report aims to assist the vision of having a sustainable building
stock by 2050:

gradual and coordinated upgrade of the building stock

the entire stock consists of high energy performance buildings

|deally of nearly zero-energy buildings

ensuring maximum utilization of renewable energy sources
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Stakeholders

Contractors/
property

Energy ser
compani

(ESCOs)

Key factors involved in the decision-making process for the renovation of buildings

MINISTRY OF
ENVIRONMENT
ENERGY &
CLIMATE
CHANGE

Consultation with
other Ministries
and public bodies,
as well as
important bodies
and institutions
that are directly or
indirectly
associated with the
energy upgrade of
buildings
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Review of the building stock

Based on Use of building Eu T.hf: .?f residences and tertiary sector
- Hellenic Statistic Agency Residences 4127 088
- TABULA |
- Other databases Hotels § 309
Schools - educational buildings 15 576
Offlces - shops 152 550
Hospitals - clinics 1742
Other 625 630
4 925 895
3.10%

0.32%
0.1

@® Residences

@® Hotels

@ Schools/Educational
@ buildings Offices/shops
@ Hospitals/clinics

@ Other
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Review of the building stock

Other significant information for potential investors

Significant drop in the  wsw 7
number of building permits oz YA
issued in the period 2008- = oo /N
2011, due to the economic o ,, \
crisis oo om g gl )

25% annually reduction Sl - e e =i .
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Figure 5: New building permits 2000-2011, [EL STAT database]
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Review of the building stock

Other significant information for potential investors

size of buildings construction period

T
BTS 000 e cmmmmmmmm e mmmmmmmmmmmacem s memm s e mmmsmmm s e e ne
B 480000 ~rmrerremormoreno oo
i
m
@® less than 30 §
® 30-39 =
® 40-49
— Z2E000  -o-omeee el
® 60-79
@® 80-99
@ 100-119
@ 120-149
® 150+ o
before 1919 1915-1945 194861980 1961-1870 14971-1680 1981 -15900 18 2000 2001-2008 2008 and afierwards
detached semi-detached | block of flats
residence residence
before 1918 139 270 12 952 5016
age Of bu||d|ngs 1919-1045 256 942 43748 16902
50 1946-1960 303 987 105 838 104 431
? - 1961-1970 335 798 174 220 440 342
o
@
s 1971-1980 382 443 220 831 820 853
-1}
€25 BT 1981-1990 357 608 202 350 436 189
8
g 1991-2000 261 589 138 610 403 882
a 13 2001-2005 149 230 76783 311 497
L
; 2006 onwards 130572 58 669 256 971
0

2090 1437 1049 806 539 447

Number of residences per construction period and age 1 0
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Other significant information for potential investors

Energy category per
construction period

Surface area of

Buildings per
climatic zone
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Energy consumption of the building stock

Other significant information for potential investors

Consumption (kWh/m2 per year)

Actual average Consumption based on KENAK
consumption per thermal zone specifications per thermal zone
1 .000.00 1. 800,00
0 OO = 16000
~
BO0 .00 g 1 20K
-
700 00 8 ———
o J
é 1000 0
é B0
SO0 D0
00,00
a0
00,00 £ 00
100,00 2 20000 .
3 . .
Oetachred Bechof Ofcrs $ops Prmary Secondary Mesptaly Detached Bock of Ofces Sopr Premary Secondary Moot
~cune flans FOGEITON SRLITON foune L Aaaoed T
BA 26454 19599 31866 42151 173586 140,32 B16.568 BA 978 B940 19971 239 %03 BR ARl aasS)
BB 33204 21895 33568 42857 1E2.9%9 18513 91229 ®8 11399 95,12 205528967 101, 38 106538 54924
BT 44870 285653 336524 432 .77 22489 21494 73032 ml 1460312717 207,70 24052 9849 10087 467 .98
A ARS 66 32604 34797 468,17 31094 25351 A 15464 131,17 20068 238.2% 116,31 10992

Average consumption per building use and per climatic zone

12



MINISTRY OF
. ENVIRONMENT
ENERGY &
CLIMATE
CHANGE

Review of the building stock

Other significant information for potential investors

Ownership of buildings:
only 23% of the buildings are
rented

@ Privately-owned Inhabited by the owner or ceded @ Rented

Urbanization:

74% of the residences are
located in urban areas and
26% are located in rural areas

Space heating Hot water Cooking Spacs Lighting Applianc

13

M | Irhan areas M Rural areas
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Energy characteristics of buildings

Other significant information for potential investors

Breakdown of the average annual total energy consumption per
* type of fuel used and
e per type of use was determined

Breakdown of thermal energy consumption per
e fuel type

Breakdown of electricity consumption per
e end use

Characteristics of the shells (U-value: kWh/m2.K, etc.) as determined
from existing structures and based on weighted averages per
* climatic zone
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Identification of energy saving measures
I

Energy-saving measures in the building stock Thermal | Electricity
energy . .
1 Exterior wall thermal insulation 33-60 Relevant information:
2 Thermal insulation on roofs - floors 2-14
3 Restoration of glazed units (windows, doors and frames) 14-20
4 Maintenance of central heating systems 10-12 y U S€ Of R ES
] Installation of new high-efficiency, oil-fired central heating Upto ( p h otovo |ta | Cs,
systems 17
6 Installation of a gas-fired central heating system up to SO | ar h ot wate r)
7 Installation of compensating thermostats _ '3-6
8 Installation of space thermostats 3-6 . .
9 Installation of external shading 10-20 * Connection with
10 Installation of ceiling fans Up to 60 district heatin g
11 Night ventilation Upto 10
12 Installation of solar collectors for hot water 50-80 networ kS
13 Installation of high-efficiency lighting systems Up to 60
14 Installation of a building management system (BMS) Up to Up to 30
15 Airtightness 16-21
16 Replacement of air conditioners with high-efficiency heat B65-75
pumps

17 Use of gecthermal pumps Up to
18 Installation of a planted roof Up to Up to 30

19 Use of cool materials Up to 15
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Energy saving potential

DO ----nnmsemsessmmseemeeeieesassassssseeeieeiseesssssssssssesiesisesssessssssssssssessissisessesssss:

ao0 -

300 -

#14 #13 #4  #10 #1 #3 #5 #2 #9 #r #3 #12 #6  #11
Il Air cond. Zone Al Air cond. Zone B Air cond. Zone Clll Air cond. Zone D

Total energy-saving potential based on the most appropriate measures per
* building use category
e climatic zone (total floor area)
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Renovation rate: 3 intensity levels

* basic rate: fixed annual quantities,
160 000 rate under current practice,

/ without any additional measures

/ implemented
0 000 / * slowly increasing rate: fixed

annual increased rate
0000 * medium intensity rate: direct
significant increase, which is
meant to remain at fixed levels
— Basic = Slowlyincreasing — Medium intensity afte rwa rds

0
2015 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048

TOTAL NUMBER

RENOVATION | 5015 | 2020 | 2025 | 2030 | 2040 | 2050 | oF ReNOVATED

RATE RESIDENCES

NUMBER OF BUILDINGS

1 BASIC 25000 25000 25000 25000 22000 25000 900 000
SLOWLY
2 INCREASING 25000 65200 75000 90000 105000 160000 3 408 800

3 MEDIUM INTENSITY | 25000 68800 116000 116000 116000 116 000 3 686 000 17
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4 types of renovation

TYPE OF RENOVATION SAVINGS PERCENTAGE

Minor 20%

Medium 40%

Major 60%

MNearly zero energy 60%

The cost of typical renovations is estimated at

e EUR 1/ kWh for residences

e EUR 1.2/ kWh for schools

 EUR 1.5/ kWh for offices, shops, hospitals and hotels

18
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5 Renovation scenarios

Basic scenario (S1): fixed renovation rate, describes the business as usual
case

Medium scenario (S2): the renovation rate changes slowly, combining
different types of renovation

Strong scenario (S3): based on a medium intensity renovation rate and
includes more in-depth renovations

Ambitious scenario (S4): describes a medium intensity rate too, involving
different types of renovation, which has also included nearly nZEBs
Targets scenario (S5): also describes a medium intensity rate, involving
different types of renovation, also achieving the targets set through NEEAP

19
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2015 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048
TYPE OF RENOVATION PERCENTAGE
W 20% M 40% [0 60% M 80%

CHANGES OF RENOVATION DEPTH OVER TIME {2015-2050) - HOUSEHOLD RESIDENCES

RENOVATION RATE RENOVATION RENOVATION PERCENTAGE -
PERCENTAGE - END YEAR 2050
START YEAR 2015
Scenarios 2015 2025 2050 Minor Medium  Major Minor Medium Major nZEB
20% 40% B0% 20% 40% B0% 80%
51- BASIC 25 000 25000 62000 12000 2250 750 12 000 2250 750 0

32-MEDIUM| 25 gop 62000 176000 12000 2200 200 52 800 83000 34800 0

33 - STRONG 25 000 62 000 17000 12000 2240 760 6 000 40 800  FO 0O 1]

54 - AMBITIOUS| 25 ppp 62000 176000 12000 2100 a0 6 000 11600 81600 17 600

35-TARGETS | 28 000 62000 160000 6000 14000 8000 24 000 83000 43000 0
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Economic assumptions

KEY ASSUMPTIONS OF THE CALCULATION MODEL

Residences Officesish

Schools Hospitals Hotels
ops
Number of buildings inthe , 40 oo 161 000 16 000 1700 9 000
stock
Total surface area of the
building stock (million m*) 360 93 23 5 21
Typical building surface
area {m%} Q0 580 1 440 2940 2 330
Typical primary energy _ _ _ _ _
consumption 56*23962?_0*1 1 45:»]:‘]11_3*1 1 20*21:?3;*1 1 ED*ZS'E:-E:;_'!;ﬂﬂ 1 5(]!*229?]‘:2_0*1 1
+ +
(KWhimZiyear) { : 1) (852 -1 [ = -1 [ : | : -1y
Electricity to final thermal
energy consumpftion ratio
(KWhe/ KWhih) 56170 a95M13 20030 a0/290 504120
Renovation cost -
reference year 2015 1 1.5 1.2 1.5 1.5
(EURMA R
Discount rate 8%
Annual inflation rate of
elactricity Lete
Annual inflation rate of heat 0.55%

Cost of electricity (p) EUR 0.10/Wh

Cost of heat (h)} EUR 0. 14K h
Lifecycle of energy
interventions tmacx 10-30 vears

Annual inflation rate of the

The model may be changed to take inflation into account. In this case, the calculations
eCcononmy

. 21
made are net of inflation.
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Additional Benefits

 Environmental benefits
* Health benefits
* Impact on employment
* Energy security
* Property value increase

ADDITIONAL BENEFIT MULTIPLIER

Employment 0.3
Public health 1.0
Environment 0.1
Energy security 0.6
TOTAL 2.0

22
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Results: expected energy savings and broader

ENERGY SAVINGS PERCENTAGE AGGREGATE INVESTMENT
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Results: expected energy savings and broader
benefits

_ IR
ﬁ “

2020 2050 2020 2060 20Z0 2050 2020 0G0 2020 2050

E”’ﬁ{;:‘;""ﬂ‘ 0.2 0.2 034 218 1.04 1.03 104 223 878 220
Aggregate energy
savings (e} 105 g228 138 3371 303 5 161 08 5400) 357 3805
EMERIGY-
RELATED

Erengy savings
parcentage compared 1.8% 116% 26% 624% 57w 85.8% 8% 100% ] 6.8% TE%

o 2011
Mggregate cosl 1185 8017 1583 30043 3480 43107 21480 50107 4038 35820
imillion)
Aggregate banafit
FINANCIAL (millen) 358 9917 427 42083 248 73118 988 1m25?| 7748 53740 24
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Results: expected energy savings and broader
benefits

D ——_-_
"szr?ﬁi‘:n’;’“' 3000 -1135 12040 -2814 30009 50 D8O 17 718
B %) 878 10.15 0.72 13.13 920
Jobs 3 E57 2 502 8178 2EEE5 18355 23318 18855 27582 | 15880 27 53D
Aggregate reduction in G015,
— o 1.4 2.4 1.8 45 4.1 8g 4.1 72 477 52
PARASMETERS
ﬁSSFEgFElIHG Total cost per anengy
sanings unit
e [EURL milbean | kioe) 11.2 9.6 1.3 2.9 11.2 8.3 11.2 8.3 11.3 818
SLEENARIOS
Bonefis based on the
mRpdiar irom sdobonal
Sl 7 200 24 D20 60 018 100 120 35 440
employment, i, )

Target scenario S5:
aggregate investment amount (present value) EUR 7.6 billion
energy savings of 72% compared to the reference year 2011 (3895 ktoe)

25
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Policies and measures

Existing measures and policies Analysis of obstacles
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Future oriented prospects - policy

The social and technological transitions required for the energy upgrade
of the building stock can be described in three phases:

 Initial phase (Pl) for a period of five (5) years (up until 2020)
(modernise the institutional framework, implement the necessary
structures, raise energy awareness, provide incentives)

* Speed-up Phase (Pll) for a period of twenty (20) years (2020-2040)
(technological and innovation-oriented development of products, drop in the
costs, etablishment of additional benefits)

e Stabilisation phase (Plll) for a period of ten (10) years (2040-2050)

(Market maturity, private investments)

The corresponding actions required for achieving long-term strategy
transition at three levels:

* @Governance

* Structure

* Practices 27



| ._ e

S-curve of the transition path to the ‘sustainable building
stock’ vision by 2050

PHASE | - PHASE Il - PHASE Il -
initial acceleration stabilisation

100

70

60

40

30

Renovation rate of the building stock

20

2035 280

28
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2014-2020

2014-2020

2040-2050

Impravement of the legislative

framewark through cost-optimal

rminimum energy requirernents
concaming energy performance

Setting the requirements for
nearty zero-enargy
building=

Securing resources for
financing enengy
upgrades in the new
programiming penad

Encauraging — reducing faation for

- consumersresidential users
wihere
they adopt energy-sfiicient
methods andior camy out
renovation works

Encouraging —fmredu:h; taxation

ENErgY senvices

Adopfing incentives [green
bonus') for public senants -
anengy
managers of public buildings
that save energy and
resources

Strengthening sudit
mechanisms for enengy
inspections

Strengthening sudit
mechanisms to make sure that
cerified products
are installed and fo prevent
the impaont of il=gal products

Pramating
Energy Service Companizs
(ESCOs)

Setting up structures for
recording the households
classified within
the energy poverty
category (ensrgy poverty
mionitor)

Appointing ensrgy managers
in each public building and
sdopting an incentive
{'green banus) for the
achisvernent of specific
targeats

Setfing up databases for
the enengy mapping of
puttlic buildings

quired actions

Camying out energy sawings
campaigns in
schools, universities,
private workplaces

Training corsumers to adopt
energy-=ficient matenals in
their properties

Training of contractars and
technicians on the
inztallation and maintznance
of enangy-efficient
technalogies and maternials in
the building stock

Implemeanting pilot
renovation programmes for
publz buldings through
ESCOs

Lilising financing foals and
mechanisms {2.g. Funds for
granting subsidies and loans,
efc.)

Green loans with
more favourabla
terms

+ BTN = BTN o BTN

10

11

13

Adopting incentives for subsidising
gresn matenals

Inzluding extemal
costs in the pricing of
energy

Adopting policies and measures
far speeding up and facilitating
the penetration of enengy-efficient
practices and nearly zero-energy
buildings
Adopting incentives for
renowsting buildings with
several owners, instead
of individus| properties/aparments

Adopting incantives for
renowating building
complexes

Prowiding incentives for purchasing
l=asing enengy-efficient
buildings

Adapting stricter requirements
conceming the energy efficiency of
new buildings

Adopting stricter requirements

conceming the enﬁgy efficiency
new buildings

L=l

i0

13

14

Including the installstion of
smart meters in each
=nergy saving intenvenfion

Setting up locsl smart
prids

Carrying out research and
development for new
construction matenals (that
"eRdis En R
frizndly)

Setting up 3 market -
register of green materials

Expanding the natural
gas network

Mechanisms for dirsct
measurement

of the energy footprint
in the ar=3

Promoting RES systems

Expanding geothermal
enargy and
high efficiency copeneration
of heat and power
networks

Expanding the natural gas
netwark all over Greecs

15
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Implementing programmes for
subsidising energy upgrades
in domestic residencas,
public and tertiary sector
baildings

Irmplementing pilot energy and
technological programimes,
rodemising neighbourhoods

and blocks of buildings

Linking the en=ngy
consurmption of 3 building to
its objective valus

Creating flexble financing -
bank products
for the ensngy
upgrade of buildings
Upgrading public and tertiany
sagbor buildings
through ESCOs and
pubfic- private
parinerships (FPFs)

Implementing energy managems

systems i public buildings anc
organisations

Ltilising financing tools and

mechanizms (e.g. funds for

granting loans, guarantees,
et}

The energy upgrade of
degraded setilements

Expanding the ESCOs
scheme fo nclude the
energy upgrade of
The energy upgrade of al
pubdic: buildings

29



Schemes/mechanisms

Source of financing

Sources of financing

Financing for energy
efficiency (EE)

Total available
financing

Operational
programmes, including
financing schemes (e.q.

JESSICA)

Financing under the
cohesion policy

Financing of

research HORIZON 2020 programme

Facilities from IFls
(SMEFF, MFF, EEFF)

Financing under the
enlargement policy

European Energy
Efficiency Fund (EEEF)

European energy
programme for recovery
(EEFPR]

Financing granted to local
bodies (local authorities,
etc.) for the provision of
technical assistance under
the competitiveness and
innnwvation nroaramme

ELEMA programme,

with support from the

European Investment
Eank (EIB)

Fimancing under the
section of the new LIFE
programme -action for the
environment and the
climate

Private financing for energy
efiiciency instrument
{FF4EE)}

intended for sustainable

EUR 4.6 billion intended for
EE, cogeneration and
energy management

EUR. 9.4 billion

energy (RES & EE)

EUR 6.5 billion for 'Safe,

EUR 100 million for
buildings from programmes
in the years 2014 and 2015

clean and efficient
enargy’ in the period
2014-2020

Approximately one third of
the total financing for
projects in the industrial

EUR 552.3 million
(381.5 + 117.8 + 53

respective
pe ol and building sector
T0% of the financing will
EUR 265 million be spent on energy

efficiency

Financing granted based
on the project leverage
coeflicient
Aid financing of the arder
of EUR 2 million, with
funds available amounting

Mobilisation of investments
with a leverage coefficient
of more than 20.

EUR 20 million available
in cooperation with the
European Investment
Bank

Targeted to SMEs as
well as larger enterprises
and small local
authorities
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** Private funds
** Bank products
*¢* ESCOs market

30
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Conclusions (up t02050)

Residences

energy savings of 11% to 100%

investment costs ranged between EUR 6 billion to EUR 50 billion
Renovating of a stock of 0.9 to 3.7 million typical residences

IRR ranged between 8% and 13%

23 to 27 thousand jobs per year

Tertiary sector buildings (offices, shops, school buildings, hospitals, hotels)

energy savings 72%

relevant investment costs stood at EUR 26 billion

renovating approximately 170 thousand buildings

IRR is quite low, ranging, depending on the type of building, between 2%
and 8.5%, mainly due to the higher renovation costs required for tertiary
sector

10 thousand jobs per year

31
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Conclusions (up t02050)

Significant benefits for the economy from the reactivation of the
construction sector: The energy upgrade of residences and tertiary and
public sector buildings can bring about an actual and substantial recovery in
the construction and real estate markets

The relevant benefits include more than the purely economic advantages
and the direct energy savings relationship in the form of the return on the
capital invested. Additional benefits, such as employment, health, energy
security and reduction in the energy dependence have to be communicated

32
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Thank you for your attention

Athanasiou Dimitris

E-mail: athanasioud@eka.ypeka.gr

d.athanasiou@gmail.com

Tel: 0030 210 6974742
0030 6945 371691
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