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Complex Issues & Big Challenges - There is no
single policy instrument or one solution/technology
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How can we assess where we are - scenarios?
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How do we decide? ? How do we assess?
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Method Structure

&
‘ ISSUE 1 ' ‘ SSUE Z i & Identify the main Issues that are important for assessing the sustainability of
EETY m . . . . .
_l v buildings, neighborhoods, cities
i ! | | - : | g Describe specific aspects of an issue that group relevant criteria & indicators
CATEGORY 1.1 | CATEGORY 1.2 | CATEGORY 1.X 8
' n
| z
...................................................................................................................... ahie l.ﬂ
' I
e - T _— L =" 1 i . = = T = -
i
22 il BRI 22 B
i 5 . 5 5 ! 5 ﬁ g A= = Describe the specific aspects of a category and represent the main assessment
g g E g g g ‘: {:?_5 g g E g % entries used to characterize an urban area or building, from the very beginning
il 3 gl R =3l A 5 of the assessment process
i W A bl M b 31 [ b
[ [N F= el R S = | .
o B - b S_. s - e =R
z 12 ‘Iz 21 ')z z 1z |1z s _ _ o o
2 2 ' o O 2 ' o A2 = = Quantify the performance with respect to each criterion. For simplicity, only
O EO O - 0O g O — . . . . .. . .
Al B > g > g Al = 2 N one indicator is associated with each criterion. The metrics are used to quantify
2 I S 1218 S =2 |~ 2 g the performance and determine how well the sustainability objectives are
[y [N o b [ Y fa—y [y fay . . . . . o . . .
Y b o ¥ » x % < achieved; Quantitative and some times qualitative criteria are used
=y L =< = N - ot M -
Examples:
Issue Category Criterion Indicator Unit
Energy & Resources Consumption  Energy Thermal energy demand Delivered thermal energy demand kWh/m?
Social Aspects Housing Vacant residential units Percentage of vacant residential units %
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Method Structure

8 Energyand Resources Consumption

B1 Energy
CODE | Indicator Unit
B1.1 Primary energy demand per internal useful floor area per year KkWh/m?/yr
B1.2 Delivered thermal energy demand per internal useful floor area per year KkWh/m?/yr
B1.3 Delivered electrical energy demand per internal useful floor area per year kWh/m?fyr
B1.4 Share of renewable energy in final thermal energy consumptions %
B1.5 Share of renewable energy in final electrical energy consumption %
B1.6 Embedied primary non-renewable energy per building’s useful internal floor area Mi/m?
B3 Materials
|33.4 [Weight of recycled materials on total weight of materials | %
B4 Use of potable water, stor and grey
B4.3 [Potable water consumption per occupant per year m*/occupant yr
¢ Environmental Loadings
c1 h Gas Emissil
|C1.1 Embodied CO2 equivalent emissions per useful internal floor area J kg CO.eq/m?
c1.2 CO2 equivalent emissions per useful internal floor area per year kg COeq/m?’/yr

o Indoor Environmental Qual
D1 Indoor Air Quality and Ventilati

|D1.2 |TVOC concentration in indoor air }

|D1.7 |Mechanica| ventilation rate per useful internal floor area ]
D2 Air Temperature and Relative Humidity

lDZ.B IThermaI comfort - Predicted Percentage of Dissatisfied ] %
D3 Daylighting and Il

D3.1 Mean Daylight Factor |

pg/ m’
L/s/m?

E Service Quality
E1 Controllability

Total smart readiness of buildings for responding to the needs of occupants,
optimizing energy performance, and interacting with energy grids
6 Cost and Economic Aspect
G1 Costand Economics

G1.4 |Energy annual cost per useful internal floor area
H Adaptation mate Change
H1 matic action: increase of e

]Hl.z [Mean Solar Reflectance Index of paved surfaces and roofs in the area

E1.2

[ SRI

BUILDING
scale

assessment

? e-COD\
I CONFEREN
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v" LEVEI(s) A common EU
framework for sustainability

A Use of land and biodiversity

(o} Water consumption
C2.3 |Annual potable water consumption per occupant \
D Solid Waste

D2 Solid waste management
Percentage of inhabitants with access to solid waste and recycling collection points within 400
meters walking distance

Environmental quality

days /v

of mobility service
Percentage of inhabitants that are within 400 meters walking distance of at least one public
transportation service stop
F2 Green mobilif
Length of bicycle paths in the neighbourhood per inhabitant

%

m/inhabitant

G Social Aspects
G3 Availability of public and private facilities and services

Percentage of inhabitants that are within 800 meters walking distance of at least 3 key
services

Climate Change:

gation and adaptation

Climate change mitigation

B2 Energyc¢ A2 Greenurban areas
cope unit CODE |Indicator Unit
B2.1  Aggregated annual total final thermal energy consumption per aggregated indoor useful floor area kwh/m?/yr Total amount of green urban areas in the CitV'S boundaries divided b\l’ the total area of
B2.4 |Aggregated annual total final electrical energy consumption per aggregated internal useful floor area kWh/m?/yr A1 the city *
B2.7 | Aggregated annual total primary energy consumption per aggregated indoor useful floor area kWh/m®/yr Energv
&3 B{FensIEy B2 En i
e consumptions
B3 Total consumption of final thermal energy from renewable sources on-site divided by total final thermal % rEY m - — - - - "
"1 lenergy consumption | B2.1 |Tota|f|na\ energy consumed by a city divided by the total population of the city ‘ MWh/inhabitant/yr ‘
B34 Total consumption of final electrical energy from renewable sources on-site divided by total final electrical % B3 Renewable energy
energy carsumption B3.1 |Share of renewable energies of final energy demand %
Total consumption of primary energy from renewable sources on-site divided by total primary energy

€2 Water ption

C2.1 |Total amount of the city’s daily water consumption divided by the total city population

Solid Waste
D2 Solid waste
Total amount of solid waste that is recycled divided by the total amount of solid waste
produced in the city
Environmental quality
E1  Air quality
E1.2 |Annual average fine particulate matter (PM10) concentration

L/day/inhabitant

D2.2

pg/m3

Transportation and mobility
F1 Performance of mobility services

I F1.1 ILength of public transport system per 1000 population lkmjmon inhabitants

F2  Green mobility

m/inhabitant

F2.4 |Total length of bicycle paths and lanes divided by the city’s total population

Climate change: mitigation and adaptation
11 Climate change mitigation

NEIGHBORHOOD
scale

il Y i Total amount of greenhouse gases generated over a calendar year for all sectors, t CO2 eq. /
1 Total amount of greenhouse gases generated from buildings’ operation over a calendar year tCozeq./ I divided by the current city population inhabitant
" |per inhabitant inhabitant il ¥ pop
3 o to the climatic action: pluvial flood 13 Adaptation to the cli . action: pluvial flood _
| 13.3 |Percentage of weighted ground permeability % | 13.1 |Percentage of weighted ground permeability ‘ % ‘

CITY
scale




S

Normalize scores of indicators

. Benchmarks (Min acceptable and Ideal performance)
Adopt Indicator’s value to local context

1 I [ ] | i ] ] I
Ideal performance
5 _____________________ ... ...
(Excellence) N
“Lower is better” . “Higher is better”
Examples: . Examples:
4l o Energy useintensity (kWh/m?) N 0 Contribution of RES (%)
o Water consumption (m?/occupant) \\\ o Pedestrian Streets &
\\ Bicycle Paths (m/resident)
2 %
@] Best practice
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PILOT CASE STUDIES (12) - VALIDATION
0 ® cesBA MED @ | @ Sustainable MED Cities

SPAIN: Sant Cugat Del Vallés Monestir

Jordan: Greater Irbid
Municipality

ITALY: City of Udine, Aurora

IJ-. ry Lebanon: Moukhtara

Municipality

FRANCE: ZAC du Bon Lait, Lyon FRANCE: EcoQuartier Parc des Calanq_u_es,

. 5 Marseille

i

MALTA: University of Malta CROATIA: City of Solin, Mravince
AR ighborhood
.:1 neighborhoo
o
Sx

Tunisia: Municipality of
Sousse

GREECE: Municipality of Fylis
LTS

r'ce]onaé
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A COMPLETE PROCESS

(1)

INITIATION

(2)

CONTEXTUALIZATION

(3)

ASSESSMENT

(&)

STRATEGIC
DEFINITION

(5)

DECISION
MAKING

(6)

RETROFITTING
CONCEPT
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I | CONFERENCE
v 2025

Get the right people around the table

Make sure that the following
stakeholders are involved:

* Project managers, planning
and design teams

+ End-users and external parties

Adapt the CESEA MED tools

to your specific context

« Comtextualize the CESBA MED tools
by prioritizing criteria

» Find accurate information sources
for the selected criteria

Evaluate the level of sustainability
of your building or your urban area

« et the current picture of

your building or your urban area
using the contextualized Sustainable
Meighbourhood (SM) tool

Identify constraints and set targets

» List global and local constraints

+ Set ambitious but achievable targets
for each selected indicator

Build and rank scenarios

« Use the Sh tool to compare
various scenarios

+ Rank them using a quantitative
methodology

Transform the selected scenario
inte a concrete project

« lllustrate the strategies

- Spedify the performance improvement
- Provide a cost/benefit analysis

| scaLe !BUILDING

NEIGHBORHOOD

CITY

SCALE

SCALE |
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Buildings & Cities are

Let’s jump to the future ... @ risk from Impacts of Climate Crisis

'« MITIGATION ... ‘&

e

|tra| by 2050 — Net emissions ¥
0 GHG emissions Non-CO; other
Il Non-CO, Agriculture *
- M Resicential * *

~ ::emary
ransport
Industry
M Power
M LULUCF
Decarbonize power
‘ generation, Buildings
- -, *

other sectors
“ . .......... .
| | Decarbonize existing buildings 3
2015 2020 2025 030 035 2040 4f2 5
long-term vision for @ prosperous, modem, compefifive and climate-neutral EU econo 9 s e

Long lifetimes of GHG in the atmosphere ranging from a few to
several decades, will have near & long term implications

BE PREPARED
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(a long-term problem-crisis)

ADAPTATION to the impacts that we

can expect now & in the future

6 DISASTERS: severe alterations in the normal functioning of a

community due to hazardous physical events as a result of natural
climate variability & anthropogenic climate change.

- HAZARDS: potential occurrence of climate-related physical events

or trends that may cause damage & loss, e.g. the frequency and/or
magnitude of floods.

- EXPOSURE: presence of people, infrastructure, or other assets in

places that could be adversely affected by physical events & are
subject to potential future harm, loss, or damage.

- VULNERABILITY: natural tendency or predisposition to be

adversely affected as a result of their capacity to anticipate, cope
with, resist, and recover from adverse effects of physical events.



What should we do
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Science
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There is growing scientific evidence that

Human activities have been & are impacting climate change resulting to long-term shifts in
temperatures & weather patterns

BE PREPARED
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European Adaptation Strategy

- » New EU Strategy on Adaptation to Climate Change 24.2.2021 -
COM(2021) 82 final

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2021%3A82%3AFIN

» The long-term vision is that in 2050, the EU will be a climate-resilient
society, fully adapted to the unavoidable impacts of climate change

» The strategy aims to realise the 2050 vision of a climate-resilient
Union by making adaptation 1) smarter, 2) more systemic, 3) swifter,
and 4) by stepping up international action

gE PREPARED

ﬁ} e-CODOMH
CONFERENCE
2025



INTENSE
Natural Hazards o TREME @ FREQUENT

Natural hazards due to climate change are among the main challenges that
urban systems are facing throughout the world, including:

Heatwaves o Temperature
Extreme temps o Wind speed
Droughts o Precipitation patterns
Flooding o Snow storms

Forest fires
Sea-level rise
Saline intrusion

O O O O O O O

in ﬁﬁenc:a,Spam"’

b M —

[ e 4 ' R e 13 Mandra, Greece (2017) Suburbaf wiltfires,
U V:'__hss'a' Grse::eﬂE(_)ZEbﬁ e L Vrilissia, Greece' (2024)



Urban Resilience

stresses or shocks, enabling people (particularly the poor and vulnerable) to
survive & thrive safely.

o Ability of urban systems to anticipate, prepare for & respond to climate-
related disruptions, while maintaining essential functions & recovering swiftly
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through & after the events, maintain critical MEP services & structural integrity

o The ability of a building to maintain required functionality during & after
extreme weather and extraordinary events

v High performance buildings & sustainability contribute to resilience of

energy grids to withstand disruptions.

Lower building demand for HVAC & lighting, increase share of on-site renewables, higher on-site energy

storage, higher equipment efficiency, automatic controls & demand response with smart technologies,
building-integrated micro-grids, etc.
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Moving Forward — Need Method/Tos1“&

> Develop innovative methods & open access tools to raise the capacity of public authorities in
developing, implementing and monitoring adaptation measures at building and urban scale

H -

O

Sustainability Assessment
Method-Tool

— 7 @ BuIoNG ‘NEIGHBORHOOD .cm(

Sustainability Indicators that Support Building Resilience
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Moving Forward — Need Method/To 61" &%

SCALE METRICS

City, Province,
Region, Neighbourhood
46%

Building
40%

All
14%

Assessment systems & indicatorsin | ¢
EU to assess the risk & vulnerability /ﬁ)

eE to climate change at urban scale
” National methods-tools-indicators

(181) Indicators

Hazards
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Most frequent hazards from | 2 £ ‘E-Ig £l 8¢ § ! € Es|E £ f fé : Z
existing methodologies: g §|§||:=,5'§"|E %lglé $ 3 gf% ° 3 -
o Heat waves Eorm (311 E e 7 FgE B0
o Flash floods A I | I 1

CONFERENCE
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National Adaptation Actions

The EU Regulation 2018/1999 on the Governance of the Energy Union and Climate Action helps EU MS organize national
adaptation actions in support of national energy & climate plans.

Ref: Regulation (EU) 2018/1999 http://data.europa.eu/eli/req/2018/1999/0;

H
O

? What are the most

o

o) (mportant hazards ?

» Cha nging temperature: o chronic hazard (slow onset

events) with the most significant change in the future

» Heatwaves: an acute chronic hazard (extreme weather
events)

e » Precipitation and/or hydrological variability

Ref: EEA. Is Europe on track towards climate resilience?

BE PREPARED
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National Adaptation Actions

The EU Regulation 2018/1999 on the Governance of the Energy Union and Climate Action helps EU MS organize national
adaptation actions in support of national energy & climate plans.

Ref: Regulation (EU) 2018/1999 http://data.europa.eu/eli/req/2018/1999/0;

H
O

? What does the future

4 B oo ier

» Most EU MS expect to increase in frequency
and/or intensity of most temperature- and
water-related hazards, e.g.

Heat waves,

Wildfires,

Droughts,

Heavy precipitation,
Flooding,

Water scarcity

O O O O O O
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Where we are ...

Defined indicators for Vulnerability Criteria & Exposure; Benchmarks

Developed generic framework tools for buildings — RBTool and
neighborhoods - RNTool

HAZARDS — HAZARDS : . : =
B-Floods (22) DDroughts(ih)
A1BUILDINGS B1 BUILDINGS C1BUILDINGS D4 WATER E1 BUILDINGS F1 BUILDINGS G1 BUILDINGS
A1.1 Damage risk for tial buildings B1.1" Damage risk for residenti ildi C1 1 Damage nsk for buildings D4 1 Damage risk for Water treatments plants IE1.1 Damage risk for residential buildings F1.1" Damage risk for "}'d.nd'l g |G1 1 Damage risk for residential buildings
[A1.2 Damage risk for public buildings B1.2" Damage risk for public buildi C1.2 Damage nsk for public buildings D6 AGRICULTURE AND FORESTRY E2 TRANSPORT 1.2 Damage risk for public buildings W
[A13 Damage risk for commerical buiings 513 Damage risk for commerical buidings 1.3 Damage risk for commercal buildings D6 1 Damage nisk for Animal ¥ E2 1 Damage nsk for bicycle and paths F1 3 Damage nisk for historical and cultural sites G7 5 Damage nsk for Biodiversity and ecosystems
A1.4 Damage risk for historical and cultural sites B1.4 Damage risk for historical and cultural sites C1.4 Damage risk for historical and cuitural sites DA2 Demige 'fsk for-taiiein foresis - E10 mumu» F AGRICULTURE AND FORESTRY G8 HEAL‘IH
A2 TRANSPORT C3ENERGY D6 3 Damage risk for urban and per-urban agricoltural zones F10 1 Damage risk for hotels and resorts |G8.1" Health risk for population |
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Normalized scores for different indicators

@ Benchmarks (0: Optimal vulnerability value; 1: Critical vulnerability value) to normalize the criteria values and adopt their value to local context

Critical value
1.00 — 1 Score l: corresponds to the critical value of an
indicator outside the normal range which it
results to a critical risk
0.75
Q
T
o
(w]
I Common value
§ 0.50 0.5 Score 0.5: corresponds to a normal value of an
.'t_.-'u indicator value for common practice or at
£ minimum standard requirements
o \
2 0.25 : e
\\
\\
Optimal value
Lower is better Higher is better P .
0.00 S— - M Emn:me. Score 0: corresponds to the optimal value of an
Number gf days within a year that Average mechanical ventilation indicator that results to no or optimal risk
PM2.5 cpncentration exceeds the rate per useful internal floor
daily limit (days/year) ’ . ; " ; area (L/s.m’)

Value of Indicator
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Risk Assessment Example

Adapt indicators to consider

» HAZARD: Extreme Hot Temperatures (number of
days with a heat wave)

» EXPOSURE: Inhabitants (population density number
of residents per km?)

» VULNERABILITY: Availability of green areas (trees
and vegetated area per km?)

to calculate the CLIMATE RISK: on health of inhabitants

EXTREME
TEMPERATURES

ﬁ} e-CODOMH
I CONFERENCE
v 2025

HAZARD EXTREME HOT TEMPERATURES

RISK CATEGORY RISK FOR INHABITANTS' HEALTH
Risk Compohents Value Weight
Hazard 0.80 0,25
Exposure 0,90 0,25
Vulnerability 0,61 0,50
CATEGORY RISK RATHER NEGATIVE
LEVEL 0,72
Climate Risk Scare CRS = VVWvv . EyWev . Yy Whv
HAZARD
VULNERABILITY EXPOSURE
nom:o J DESCRIPTION
T 0.0-0.2 = T Optimal ==
(no improvement necessary)
=0.2-0.4 Rather positive
>0.4-0.6 Neutral
»0.6-0.8 Rather negative

=0.8-1.0 [

Critical

(could lead to severe consequences)

V.




What’s coming up next ...

&@ Develop Training Material

«@ Perform five Case Studies — Pilots; Validate method-tools; Adapt to national
tools; Access scenarios

o Crikvenica, Croatia o Gozo, Malta
+— f@, o Fylis, Greece o Malaga, Spain
- o Genova, ltaly

wy Develop open access Decision Support Framework to help cities:
v' Understand & Assess the level of climate risk at urban and building scale
v Design optimal climate adaptation measures in relation to local conditions
v' Implement climate adaptation measures through suitable policy instruments
v' Monitor & Evaluate the results of adaptation measures over time

@ o
: e >
. 15‘{]"4«-‘ 4

Project (1/2024 — 9/2026)
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https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation
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Let’s work together for a Sustainable & Resilient Built Environment
Thank you!

Costas Balaras i ILerI CY Co-funded by

Dr Mechanical Engineer, Research Director, IERSD-NOA Euro-MED * the European Union
costas@noa.gr

—
_ https://www.linkedin.com/in/costasbalaras/
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ReMED - lNMpog Meooyetakeg MoAetg, AvOektikég oto KAipa

ToEpyo

QL aonikeg nepLoxEg Exouy onpavtikn oupBoln oty kKAuanxn alkayn, evd tTautoypova, xivduveouy ibaitepa ano tg
ETUTWOELG TG, Enuthéov, oL emuttwoetg ng khuponikrig ahhayris elvar paxponpdBedpies Ko ctauro vy KO TOpeS npooeyyloelg
* Y1 TRV EACXIOTONOINGoN TWV KIvEUVWY Kat TRV aténon TG avBekTikoTNTAg TWY HECOYEIAKGV TTOAEWY.
,»To WED OTOYEUEL GTNY CvAITTUEN KAWoTSpwyY pHeBddwy kar avolkTwy epyaielwy, yo trv unootiptln Snpotkwy apyxwv oe:

N N ¥ Aftohdynon Kol KaTavonon Tou KALUOTIKOU KIvSUVOU OF LOTIKT} KQU KTIDLAKK KALpaKa
'“\’ v Sxebaopo BEAnotwy pEtpwy npocappoynic oty kApatk’ ahAayr Oe GXEON HE TiG TOTIKEG ouvBriKeg
v’ Edapuoyn pETpwv mposapoyrs otnv kKAaTikn crAayn jEcw Twy MAZov KatdAMAWY PETWY TOATIKAG

v NapakohotBnon kat afloAdynon twv anoteAeopaTwy Twy PETPWY TPOCApUOYNS HE Tv napaba tou xpavou
Ta bvo Suaducruaxd epyaheia (RBTool — AvBektikd Ktipia kau RNTool — AvBektikég Mettoviég), Ba mpocdEépouy oAokAnpwiEvn
od 6 ;

unoctrpin amd v apyikn Sudyviwaon £wg TRy Tap 16N TWY AOTEA
To RBTool Ba elvat 1o npwto epyaielo eKTINONE TOU KAPATIKOU KvEUVOU yia KTipia.

cEl =

JuvoAtxdg MpoUToAoyopog Audprzia Epyou Xpnuatodétnon Interreg
€ 2.406.287 33 puives ‘ €1.925.029
/ ZYMMETEXONTEL ZTO EPIO
Navemoriuo MaArag (MaAra) « Ynoupyeio Mkado (Mxogo, MdaAta) « AieBvric npwioBoulia yia éva Biwaipo A ivo MepiBahiov ISBE

o
Italia R&D (Irahia) « Afpog Tévoac (ITaia) « EBvika Aotepoakarieio ABrviw (EAAGOa) « Afpog KpiBévika (Kpoarla) » Kevipo Zrpaimyxic
Epeuvag ko Kovwvikng ko Omovopixiic Avammrugng - CIEDES (I vic) = Arpog Mahayag (1 viat) = Afjpoc PuAic (EMGB) @ @ @ S @ I? MI:I @ @

https://www.facebook.com/61556699563765/videos/1158875285800530
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