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European Policy & 
Standardization 

Environment 
Adaptation Review

Climate Resilience in 
Structural Design 

Review

Climate Vulnerability & 
Risk Assessment 

Methodology

Climate Resilience 
Rating Approach

Best Practice for enhancing 
Climate Resilience

TOR 3.2.2 TOR 3.2.3 TOR 3.2.1 TOR 3.2.5 TOR 3.2.4 + 3.2.6

Review of EU and 
member state national 
policies and regulations 
relevant to the 
adaptation of buildings 
for climate change.

Review of the structural 
design of buildings to the 
Eurocodes and national 
regulations relevant to 
designing for climate 
resilience in buildings.

Review of Climate 
Vulnerability & Risk 
Assessment methodology 
for buildings and blocks 
of buildings from existing 
methodologies.

Review of rating 
approaches for climate 
resilience for buildings, 
exploring the criteria, 
approach type, and link 
to CVRA methodology.

Assembly of best practice climate resilience 
guidance for buildings and as integrated into 
the local environment. Best practice case 
studies will be categorised by climatic hazards 
with supporting guidance given in reference to 
the different processes or priorities by climatic 
zone, project stage and building sector actor. 

POLICY & STANDARDS REVIEW RISK ASSESSMENT & RATING REVIEW BEST PRACTICE GUIDANCE
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Desk research

Document
type

Specific 
climate 
hazard

Industry
sector

Project
stage

Prioritisation

Climatic
zone

Workstream

468
Total documents across workstreams

288
Best practice documents

65
High quality best practice documents

Initial 
Rating

Climate 
hazard 
group
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Prioritisation of documents

An initial baseline screening on:

❑ Subject matter about Climate Change Adaptation / Resilience for Buildings

❑ Applicable to the EU (by climate zone / hazard)

❑ Applicable to at least one of the user groups intended in this study

❑ High quality trust-worthy document

This results in a document rating on sharepoint:

***** = Excellent and applicable, must go into technical guidance

**** = Very good and applicable, very likely to go into technical guidance

*** = Good document and relevant, one to reference in technical guidance

** = Good document but uncertain about relevance or too niche

* = Title is applicable but content is poor quality / not relevant
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Flooding

Overheating

Heavy precipitation (rain and hail particularly)

Subsidence (often from drought)

Storm (high winds)

Priority Hazards

The following are focus areas for the literature review & technical guidance. Some 
initial project and product climate resilient examples are given below each.



Ramboll

Climate Hazards

Temperature-related Wind-related Water-related Solid mass-related

C
h
ro

n
ic

Changing temperature 
(air, freshwater, marine 
water)

Changing wind 
patterns

Changing precipitation 
patterns and types 
(rain, hail, snow/ice)

Coastal erosion

Heat stress Precipitation and/or 
hydrological variability

Soil degradation

Temperature variability Ocean acidification Soil erosion

Permafrost thawing Saline intrusion Solifluction

Sea level rise

Water stress

A
c
u
te

Heat wave Cyclone, hurricane, 
typhoon

Drought Avalanche

Cold wave / frost Storm (inc blizzards, 
dust and sandstorms)

Heavy precipitation 
(rain, hail, snow/ice)

Landslide

Wildfire Tornado Flood (coastal, fluvial, 
pluvial, ground water)

Subsidence

Glacial lake outburst

EU Taxonomy Table 5 – Classification of climate-related hazards
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European Policy & Standardization 
Environment Adaptation Review
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Review of EU and member 
state national policies and 
regulations relevant to the 
adaptation of buildings for 
climate change.
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Overview of literature research to date

10

Key findings – EU instruments:

• EU level policy framework takes decentralised approach with several instruments 
for different actor groups

• Most policies are voluntary or currently in negotiation

• EU Taxonomy provides requirements for resilience assessment of buildings (also 
under DNSH criteria) 

European Policy & 
Standardization 
Environment 
Adaptation ReviewGeneral

EU Taxonomy, Digital Building Logbooks, EPBD (proposal)

Investors, 
developers, 

insurers

• EU Taxonomy
• Sustainable Financial 
Disclosure Regulation

Designers

• Level(s)

Material producers, 
contractors

• Construction 
Products Regulation

Public authorities

• Green Public 
Procurement Criteria



Ramboll

Overview of literature research to date
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Key findings – national adaptation plans:

• For the following EU Member States climate adaptation plans and objectives with 
direct reference to buildings have been identified:

Examples: 

• The French Ministry of the Ecological Transition will include climate adaptation 
components in its calls for projects to – among others – reduce the urban heat 
island effect and thermal comfort of buildings (Action P&R 8 of the PNACC-2)

• The Spanish National Climate Change Adaptation Plan (2021 – 2030) includes, 
among its objectives, the integration of climate change adaptation in the building 
sector, advancing regulations to improve the energy and water performance of 
buildings in line with projected climate scenarios for the future

European Policy & 
Standardization 
Environment 
Adaptation Review
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Gap analysis
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Key gaps:

• National policies are decentralised and remain at strategic level. Building specific 
policies or plans are difficult to find among different competencies, languages etc. 

• The practical impact of recent and/or voluntary measures is difficult to assess.
European Policy & 
Standardization 
Environment 
Adaptation Review
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Questions for expert panel
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1. Do you have examples of national policies with specific focus on buildings to 
use as best practice examples?

2. Is the adaptation element of the EU Taxonomy used for buildings? Is it 
able to create an effective framework and incentives for building adaptation?

3. What is your assessment of voluntary instruments like Level(s)? Are they 
taken up in relation to climate adaptation?

4. (What contributions do you expect from future/revised instruments such as 
the EPBD, CPR, Digital Buildings Logbook?)

European Policy & 
Standardization 
Environment 
Adaptation Review
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Climate Resilience in Structural Design 
Review

14

Review of the structural design 
of buildings to the Eurocodes 
and national regulations 
relevant to designing for 
climate resilience in buildings.
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Overview of literature research to date
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Eurocodes

• Background & applications (JRC, 2016)

• State of harmonised use of the Eurocodes (JRC, 2019)

• Thermal design of structures and the changing climate (JRC, 2020)

• Expected implications of climate change on the corrosion of structures (JRC, 
2020)

Building codes / National Adaptation Plans

• The use of climate data and assessment of extreme weather event risks in 
building codes around the world (Global Resiliency Dialogue, 2021)

• Climate change adaptation of major infrastructure projects (EC, 2018)

Climate Resilience in 
Structural Design 
Review
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Overview of literature research to date
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Adaptation in Building codes / National Adaptation Plans

Norway: http://www.klima2050.no/

USA: Disaster resistance, wind load standards (inc. Tornados), tsunami resilient 
buildings

UK: Resilience of buildings to flooding and high temperatures (BRE) CCC welcomes 
Government report assessing UK climate risk - Climate Change Committee 
(theccc.org.uk)

Austria: Building and living (klimawandelanpassung.at), Adaptation strategy for 
Austria (bmk.gv.at)

Belgium:Search (klimaat.be), Search Results - Burgemeestersconvenant.be

Germany: (building regs: Technical building regulations | DIBt - German Institute 
of Civil Engineering)

Denmark: Climate adaptation - advice and guidance on climate adaptation 
(klimatilpasning.dk), See Climate Ready Housing (klimatilpasning.dk)

Climate Resilience in 
Structural Design 
Review

http://www.klima2050.no/
https://www.theccc.org.uk/2022/01/17/ccc-welcomes-government-report-assessing-uk-climate-risk/
https://www.klimawandelanpassung.at/kwa-allgemein/kwa-folgen/kwa-bauenwohnen
https://www.bmk.gv.at/themen/klima_umwelt/klimaschutz/anpassungsstrategie/oe_strategie.html
https://klimaat.be/search?query=building%20adaptation
https://burgemeestersconvenant.be/search/adaptatiemaatregel?
https://www.dibt.de/de/wir-bieten/technische-baubestimmungen
https://www.klimatilpasning.dk/
https://www.klimatilpasning.dk/vaerktoejer/klimaklar-bolig/klimaklar-bolig/
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Gap Analysis
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Key gaps:

• Country specific Eurocodes, NA, Building Codes

• Best practice examples, specifically for structures (a lot includes whole 
building design)

• Future Eurocode revisions Climate Resilience in 
Structural Design 
Review
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Questions for expert panel
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1. Do you have an insight into future Eurocode revisions, or the incorporation 
for climate change in design codes?

2. Do you have further examples of primary structure focused design guidance for 
climate adaptation?

3. Do you have any practical examples of primary structure being designed to 
future climate hazards? Climate Resilience in 

Structural Design 
Review
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Climate Vulnerability & Risk Assessment 
Methodology
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Review of recent publications 
which provide information on 
robust approaches to climate 
vulnerability and risk 
assessment (CVRA) with a 
focus on those which are most 
applicable to the building 
sector.
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Overview of literature research to date
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Key findings – Existing CVRA Methodologies:

• Methodologies for CVRA in general are broadly consistent and align with the IPCC 
definitions, e.g. for exposure, sensitivity, vulnerability, impacts

• Limited number of published methodologies identified that focus specifically on 
CVRA and buildings. 

• Approaches that are most relevant to buildings found to be summarised in:

• Climate Proofing of Infrastructure (2021), European Commission

• EIA Climate Change Resilience (2020), Institute of Environmental Management 
and Assessment

• Guidelines for climate and vulnerability assessments (2017), Umwelt Bundesamt

• ISO 14091 Adaptation to Climate Change (2021), ISO

Climate Vulnerability 
& Risk Assessment 
Methodology
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Gap analysis
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Key gaps:

• Practical challenge to undertaking a building-specific CVRA is access to climate 
data and projections.

• Tendency for CVRAs to become detailed and technical limits their use by certain 
stakeholder groups in the building sector.

• Approaches used by the insurance sector are being considered but are not 
thought to be widely used by stakeholders outside the insurance sector. 

Climate Vulnerability 
& Risk Assessment 
Methodology
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Questions for expert panel
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Questions:

• Are there any other building-specific approaches to CVRA that we have not 
identified?

• Should approaches used by the insurance sector be considered separately from 
the recommended approach identified by this project?

• Is access to climate data and projections a significant obstacle to conducting 
site-specific CVRAs for many EU countries? 

Climate Vulnerability 
& Risk Assessment 
Methodology
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Climate Resilience Rating Approach

23

Review of rating approaches 
for climate resilience for 
buildings, exploring the 
criteria, approach type, and 
link to CVRA methodology. 
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Overview of literature research to date
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Key findings – Existing rating approaches

• The majority of approaches identified for climate resilience ratings were web-
based tools

• Many were not suitable for inclusion due to paywalls, e.g. GRESB

• Where available, approach show allow consideration of climate projections and 
building-specific information

• A less detailed approach could be in the form of a checklist

• Approaches found to be most relevant to buildings:

• Bat-APAPT tool developed by the OID (France only)

• ThinkHazard! Tool developed by the GFDRR and World Bank Group

• Resilience Rating System: A Methodology for Building and Tracking Resilience to 
Climate Change (2021), World Bank Group

• Building Resilience Index App (IFC, member of World Bank Group)

Climate Resilience 
Rating Approach
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Gap analysis
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Key gaps:

• As with CVRA methodology, limitations in access to climate data and projections 
may present a barrier to a detailed Europe-wide approach.

• These limitations would be a key challenge in upscaling country-specific tools

• Currently a lack of freely available tools for assessing climate resilience Climate Resilience 
Rating Approach
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Questions for expert panel
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Questions:

• Are there any key approaches to climate resilience rating that we have not 
identified?

Climate Resilience 
Rating Approach
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Best Practice for enhancing 
Climate Resilience

Assembly of best practice 
climate resilience guidance for 
buildings and as integrated 
into the local environment. 
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Overview of literature research to date
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Best Practice for 
enhancing 
Climate Resilience

288
Best practice documents

63
High quality & applicable
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133
Water Related Hazards 

126
Temperature Related Hazards 

88
General 

56
Wind related 

34
Solid mass related 

29

Documentation by Climate Hazard

"Not Specified" Group refers to documents that tackle broader adaptation challenges or make general 
recommendations without dwelling into the detail of specific hazards. The documents with the tag 
"Not Specified" are also tagged under "General" for the Climate Hazards
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Documentation by location
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International documents: 
• Total of 118 international documentation
• 58 of which are not country specific 

i.e. apply globally

Country Number of Documents 

USA 32

Australia 11

Canada 9

China 2

New Zealand 2

Singapore 2

Palestine 1

South America 1

186 documents applicable to the EEA Climate Zone 
areas. 

• EU-Wide = 50 documents applicable
• Cold & Polar = 11 documents applicable
• Subtropical = 26 documents applicable
• Temperate  =96 documents applicable

Country Number of Documents 

United Kingdom 50

EU (not country specific) 36

Germany 15

Spain 15

France 13

Netherlands 13

Italy 12

Sweden 7

Austria 5

Denmark 3

Norway 3

Greece 2

Switzerland 2

Belgium 1

Hungary 1

Ireland 1

Luxembourg 1

Malta 1

Poland 1

Turkey 1

Languages reviewed: 
• English, French, German, Spanish, Dutch, 

Italian
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Document by industry sector
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• Design teams have a the largest number 
of documentation.

• For manufactures, building users and 
government and regulators there are 
less 4-5* rated documents. 

• Less evidence of tools and certifications 
for manufacturers. 
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Technical Solutions

Climate Hazard
Number of documents 
related to this topic

Number of technical 
solutions found

Examples of solutions

Flooding 104 12
Elevated infrastructure, flood damage resistance 
materials, elevated essential electrical components, flood 
shielding ground floor

Heavy precipitation 85 11
Roof draining, prevention of roof leakage, permeable 
soils around building surroudings, extensive green roofs

Heatwaves 125 16
Use of materials with high thermal mass, green roofs 
and green façades, reflective roofs, exterioir shading, 
night ventilation, building orientation

Cold waves <5 2
Insulation of walls, windows and roofs, insulation of 
water carrying pipes

Storms/ High winds 73 29 Aerodynamic shapes, roof reinforcement

Drought/ Subsidence 63 15
Water conservation and reuse systems, greenspace 
management, water efficient fixtures and fittings, 
underpinning
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Gap analysis
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Key gaps:

1. Product and Project examples for adaptation

2. Identification of tools and certifications for Contractors / Manufacturers

3. Documentation for adaptation in operation and maintenance phases

4. Specific information for Eastern European region and Cold & polar climatic zone 

5. Specific information for the following wider hazards: 

• Cold waves/Frost, 

• Wildfire

• Landslides/avalanches 

Best Practice for 
enhancing 
Climate Resilience
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Questions for expert panel
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• Do you agree with the gaps we have found in the literature review? What is your 
view of adaptation integration into the buildings market (awareness, research, 
guidance, policy, tools, solutions etc)?

• In your view are there good quality climate adaptation products in the market?

• If yes – what are the areas/categories of these and can you give examples?

• If no – which areas/categories do you think need most attention?

• How do you see climate adaptation included in building certifications?

• Do you have any excellent project case studies for adaptation?

Best Practice for 
enhancing 
Climate Resilience
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Thank you


