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BUILDINGS are part of the

PROBLEMS   SOLUTIONS

39%
Operational final energy 

consumption

22%
Operational GHG emissions

✓ Energy production

(PV)

✓ Energy storage (Batteries, 
Electric Vehicles)

✓ Grid connection-interaction 
(controls, smart buildings)
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Complex Issues & Big Challenges – There is no 
single policy instrument or one solution/technology
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Kανονισμός 

ΕΝνεργειακής 

Αποδοτικότητας

Κτιρίων

EPBD 
Flagship European Directive for 
BUILDINGS since 2002

National transposition 

by 29/5/2026

Pluralism & Evolution of policies-

programs-initiatives-tools

Energy 

Performance of 

Buildings 

Directive

http://data.europa.eu/eli/dir/2024/1275/oj

DRAFT LAW Public consultation 4/2025

➢ 1st Step (basic)
➢ Long following process …
Baselines and benchmarks of indictors, ΤΟΤΕΕ, 
ΤΕΕ-ΚΕΝΑΚ etc

http://data.europa.eu/eli/dir/2024/1275/oj
https://e-consultation.gov.cy/diavouleuseis/%CE%BF-%CF%80%CE%B5%CF%81%CE%AF-%CF%81%CF%8D%CE%B8%CE%BC%CE%B9%CF%83%CE%B7%CF%82-%CF%84%CE%B7%CF%82-%CE%B5%CE%BD%CE%B5%CF%81%CE%B3%CE%B5%CE%B9%CE%B1%CE%BA%CE%AE%CF%82-%CE%B1%CF%80%CF%8C%CE%B4%CE%BF


How can we assess where we are - scenarios?
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SUSTAINABILITY

RESOURCESECONOMY

SOCIETY-SOCIAL

ENERGY ENVIRONMENT

URBAN SYSTEMS

How do we decide?            How do we assess?

Indicators



Method Structure
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Identify the main Issues that are important for assessing the sustainability of 
buildings, neighborhoods, cities

Describe specific aspects of an issue that group relevant criteria & indicators

Describe the specific aspects of a category and represent the main assessment 
entries used to characterize an urban area or building, from the very beginning 
of the assessment process

Quantify the performance with respect to each criterion. For simplicity, only 
one indicator is associated with each criterion. The metrics are used to quantify 
the performance and determine how well the sustainability objectives are 
achieved; Quantitative and some times qualitative criteria are used

Examples:

Issue               Category            Criterion              Indicator  Unit   

Energy & Resources Consumption      Energy  Thermal energy demand Delivered thermal energy demand  kWh/m2

Social Aspects   Housing Vacant residential units   Percentage of vacant residential units %



✓ LEVEl(s) A common EU 
framework for sustainability 
assessment

6

Method Structure



Normalize scores of indicators
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Adapted to local context 
with national benchmarks



PILOT CASE STUDIES (12) - VALIDATION
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Jordan: Greater Irbid 
Municipality

Lebanon: Moukhtara 
Municipality

Tunisia: Municipality of 
Sousse 



A COMPLETE PROCESS
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Let’s jump to the future …
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Buildings & Cities are 
@ Risk from Impacts of Climate Crisis 
(a long-term problem-crisis)

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

MITIGATION   …

o 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.

o HAZARDS: potential occurrence of climate-related physical events 

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

o 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.

o 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.

ADAPTATION to the impacts that we 
can expect now & in the future 



What should we do ?
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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 



European Adaptation Strategy
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 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



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

o Temperature 
o Wind speed 

o Precipitation patterns
o Snow storms

etc

EXTREME

INTENSE

FREQUENT

o Heatwaves 
o Extreme temps
o Droughts 
o Flooding
o Forest fires 
o Sea-level rise 
o Saline intrusion
etc

Natural 
Disasters



Urban Resilience
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The capacity of cities to function regardless of the encountered climatic 
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

How do we decide?            How do we assess?



Building Resilience – The first step
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How do we decide?            How do we assess?

Withstand impacts of extreme natural events, maintain sufficient services 
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

✓ 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.



16

➢ 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 

National methods-tools-indicators

Sustainability Assessment 
Method-Tool

Assessment systems & indicators in 
EU to assess the risk & vulnerability 

to climate change at urban scale

Moving Forward – Need Method/Tool
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National methods-tools-indicators

Assessment systems & indicators in 
EU to assess the risk & vulnerability 

to climate change at urban scale

(181) Indicators

Most frequent hazards from 
existing methodologies: 

o Heat waves
o Flash floods
o Droughts

Moving Forward – Need Method/Tool



National Adaptation Actions
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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/reg/2018/1999/oj

What are the most 
important hazards ?

➢Changing temperature: a chronic hazard (slow onset 

events) with the most significant change in the future

➢Heatwaves: an acute chronic hazard (extreme weather 

events)

➢Precipitation and/or hydrological variability

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

EU reported key future hazards



National Adaptation Actions
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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/reg/2018/1999/oj

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

o Heat waves, 
o Wildfires, 
o Droughts, 
o Heavy precipitation, 
o Flooding, 
o Water scarcity

What does the future 
look like?

EU reported key future hazards

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



Where we are …
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Defined indicators for Vulnerability Criteria & Exposure;  Benchmarks

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



Normalized scores for different indicators
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Risk Assessment

22

Adapt indicators to consider 
➢ HAZARD: Extreme Hot Temperatures (number of 

days with a heat wave)
➢ EXPOSURE: Inhabitants (population density number 

of residents per km2)
➢ VULNERABILITY: Availability of green areas (trees 

and vegetated area per km2)
to calculate the CLIMATE RISK: on health of inhabitants

Climate Risk Score



What’s coming up next …
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Develop Training Material

Perform five Case Studies – Pilots; Validate method-tools; Adapt to national 
tools; Access scenarios

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

o Crikvenica, Croatia
o Fylis, Greece
o Genova, Italy

o Gozo, Malta
o Malaga, Spain

Project (1/2024 – 9/2026) 
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ReMED - Develop Building & City open access Tools to support municipalities & professionals assess and 
understand the level of climate risk at urban and building scale. https://remed.interreg-euro-med.eu/ 

EEA – European Environment Agency, Climate change impacts, risks and adaptation. 
https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation 

SMC - Sustainable Med Cities - Enhance the capacity of public administration in delivering, implementing 
and monitoring efficient measures, plans and strategies to improve the sustainability of cities, 
neighborhoods and buildings.  https://www.enicbcmed.eu/projects/sustainable-med-cities 

CESBA MED Sustainable Mediterranean Cities - A common sustainability assessment framework at urban 
scale and an innovative decision making process to support the development of energy efficiency plans for 
public buildings in the context of their surrounding neighborhoods.  https://cesba-med.interreg-med.eu/ 

CESBA MED Παραδοτέα στα Ελληνικά https://groupenergyconservation.com/cesba-med-deliverables-in-
greek/ 

LEVEL(s) European framework for sustainable buildings, European Commission. https://green-
forum.ec.europa.eu/green-business/levels_en 
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Let’s work together for a Sustainable & Resilient Built Environment 
Thank you!

Costas Balaras
Dr Mechanical Engineer, Research Director, IERSD-NOA
costas@noa.gr 
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More Information

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

Watch a short video

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

9 

Partners 

5 

Countries

33
Months

1/2024 – 9/2026
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More Information

Open Access:    https://doi.org/10.3390/en12224243 

https://doi.org/10.3390/en12224243
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More Information

Open Access:    https://doi.org/10.3390/en17010082 

https://doi.org/10.3390/en17010082
https://doi.org/10.3390/en17010082

	Slide 1: Sustainability & Resilience  in the Built Environment
	Slide 2
	Slide 3: Complex Issues & Big Challenges – There is no single policy instrument or one solution/technology
	Slide 4: How can we assess where we are - scenarios?
	Slide 5: Method Structure
	Slide 6: Method Structure
	Slide 7: Normalize scores of indicators
	Slide 8: PILOT CASE STUDIES (12) - VALIDATION
	Slide 9: A COMPLETE PROCESS
	Slide 10: Let’s jump to the future …
	Slide 11: What should we do ?
	Slide 12: European Adaptation Strategy
	Slide 13: Natural Hazards
	Slide 14: Urban Resilience
	Slide 15: Building Resilience – The first step
	Slide 16: Moving Forward – Need Method/Tool
	Slide 17: Moving Forward – Need Method/Tool
	Slide 18: National Adaptation Actions
	Slide 19: National Adaptation Actions
	Slide 20: Where we are …
	Slide 21: Normalized scores for different indicators
	Slide 22: Risk Assessment
	Slide 23: What’s coming up next …
	Slide 24: Bibliography
	Slide 25: Let’s work together for a Sustainable & Resilient Built Environment  Thank you!
	Slide 26
	Slide 27
	Slide 28
	Slide 29

