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The following part of the report focuses on Frame-
works of action. Each of them will illustrate the chal-
lenges and current state of practice on building ad-
aptation to climate change of a stakeholder of the 
real estate, Building and Construction (rBC). Case 
studies and recommendations will also be present-
ed in the frameworks of actions.

The list of stakeholders covered in this part has been 
defined with the steering Committee of the project.

The five challenges, the context and the state of 
play presented in each framework of action rely on a 
literature review, an online survey and interviews with 
professionals during the period March 2019 to June 
2020 (see methodology). recommendations were 
inspired by the literature review and contributions 
from professional organizations. Case studies were 
identified in the literature review and interviews. 
Before diving into each of the frameworks of action, 
five points need to be raised:

• Each stakeholder will be presented separately 
so as to facilitate reading. Of course, adapting 
buildings to climate change requires the mobili-
zation of many actors, and they need to work in 
an integrated, holistic manner.

• Both adaptation and mitigation need to be pur-
sued by rBC actors. Although some measures 
may contribute to both actions, as with the ex-
ample of passive cooling systems, some adap-
tation measures, such as air conditioning, result 
in GHG emissions. 

• The adaptation of buildings needs to be considered 
in a lifecycle approach. Even if some actors are 
involved only at a specific stage, considering 
the whole lifecycle of the building is important. 
For instance, choices made during the concep-
tion phase may limit the possibilities to improve 
the adaptation of the building in the operation 
phase.

• All actors should develop a culture of risk man-
agement including the understanding of resilience. 

• Climate risks should be included in financial 
decision-making. 

introduCtion>>
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Policy Makers investors DeveloPers insurers

Governments Local authorities

Challenges

Which data on climate 
risks and vulnerability 

is available?

How to establish cli-
mate models at nation-

al and local scale?

Which security margins 
to include in plan-

ning regulations and 
construction norms to 
face climate change by 

2070?

How to link adaptation, 
mitigation and develop-

ment policies?

What training and 
knowledge-sharing to 

provide to officials and 
private actors?

How to implement 
resilient, low-carbon 
and inclusive urban 

planning?

What data and com-
petences are required 

for risk-prevention 
policies?

Which assessment 
methods for climate 
risks are available? 

How to improve com-
munity involvement 

and resilience?

What financial subsi-
dies can be developed 
and how to communi-
cate on them (energy 
renovation, green pro-
curements, uses, etc.)?

How to identify and 
quantify the current 
and future physical 

and financial impacts 
of climate change on 

assets? 

How to assess the level 
of risk of a building 
before acquisition?

What is the cost of 
adaptation at the asset 

and portfolio levels? 
How to quantify the 
part of investment 

needed nowadays to 
avoid future higher 

costs of non-adaptation?

How to address the dif-
ference in timeframes 

between short-term 
hold period and long-

term climate impacts?

How can adaptation 
to climate change be 

included in decarboni-
sation strategies?

How to deal with lack 
of data on climate 

modelling?

Which are the vul-
nerability criteria for 

buildings?

What is the pedagogic 
role towards clients 

that can be endorsed to 
raise awareness on the 

climate issue?

How to reconcile envi-
ronmental imperatives 
and innovation while 

staying within the allo-
cated budgets?

How to develop inte-
grated and coherent 

projects within regula-
tory constraints such 

as allotment?

What are the possibili-
ties to insure buildings 

in highly vulnerable 
locations at a bearable 

cost?

How to encourage in-
sured parties to set up 
adaptation strategies 
and invest in adapta-

tion measures for their 
buildings? Which ef-

forts by insured parties 
in adaptation strategies 
can be recognized and 

how?

How can climate pre-
visions be included in 

insurance models?

How to cross and share 
data concerning risk 

assessment?

How to limit rising 
insurance costs?

recommendations

involveMent
set the institutional 
framework for risk 

prevention and man-
agement

Data 
Establish an open-

source database on 
climate risks and vul-
nerabilities and model 
climate change at the 

local level

Policy 
. Define adaptation 

options focusing on pri-
ority sectors, including 
catastrophe manage-
ment, and implement 
adequate financing
. Implement, moni-

tor and evaluate the 
adaptation actions in 
policies and projects

norM 
Include climate previ-
sions in the construc-
tion norms that apply 

to both recent and 
vernacular methods of 

construction

involveMent 
Engage with different 

stakeholders from 
local communities to 

investors

Data
Identify buildings and 
infrastructure at risk

strategy 
. Anticipate urbaniza-
tion to come in urban 
planning (including 
informal housing), 

and potential hazards 
that will become more 
frequent with climate 

change
. Adapt urban planning 
to urban heat islands 

mitigation
. set up policies that 
value responsible ap-
proaches (by financial 

subsidies, or regulatory 
framework adaptation)

involveMent 
Engage with policy-
makers on city-level 
resilience strategies 

and with the insurance 
industry

Data
. Map physical risk for 
current portfolios and 
potential acquisitions
. Incorporate climate 

risk into due diligence 
and other investment 
decision-making pro-

cesses 
. report on climate 

adaptation strategies 
at the portfolio level 

and integrate the TCFD 
recommendations 

strategy 
Implement physical ad-
aptation and mitigation 

measures for assets 
at risk

involveMent 
set up an upstream 
collaboration with 

architects
Dialogue with other real 

estate actors in order 
to set up new levers

Data
Establish a list of 

vulnerability criteria for 
buildings

action
Limit the density of 

buildings

research 
Include social sciences 

in projects develop-
ment 

involveMent 
. Engage with public au-
thorities and investors 

on climate research 
and information 

. Encourage customers 
to adapt to climate 
change and reduce 

their greenhouse gas 
emissions through 

insurance products and 
services 

. Help policymakers 
identify the appropriate 

areas in which pub-
lic-private cooperation 

can be beneficial 

strategy
. recognize invest-

ments made by asset
managers in resilience 
or mitigation measures 
with better premiums 

or more coverage
. Divert from fossil 

energies and enhance 
investments in low-car-
bon technologies and 

renewable energies 
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Design Material
 Manufacturers

ProPerty & 
facility Managers

Architects Engineering

Challenges

How to ensure that climate 
change adaptation is consid-

ered on every project?

How to ensure that site-specif-
ic risks and potential benefits 
are sufficiently well analysed 

and addressed?

How to ensure we reduce reli-
ance on mechanical systems?

How to address lack of aware-
ness together with a fragment-

ed design chain?

How to tackle lack of regula-
tion and market drivers?

How to harmonize climate 
risk assessment methods 
along the building value 

chain?

How to integrate the adapta-
tion as a business-as-usual 

approach of building pro-
cess stakeholders?

How to promote solutions 
robust to uncertainty?

How to secure adaptation 
responsibility between build-

ing-process stakeholders?

How to integrate hard and 
soft adaptation measures?

Which construction materials 
will be needed by 2050, con-
sidering the rising tempera-

tures and increased frequen-
cy of climatic hazards?

How to deal with climate 
change impacts on building 

materials’ durability regarding 
existing buildings as well as 

future constructions?

How to limit the environmen-
tal impact of the solutions 

produced? How to optimize 
energy consumption and 
reduce greenhouse gas 

emissions?

How to conciliate imperatives 
of comfort, resistance and 
energy performance in the 
development of materials?

What are the adaptation 
solutions to the depletion of 

natural resources?

How to measure the adapta-
tion of buildings to climate 

change? 

Which data can be collected 
to encourage adaptation?

Which type of awareness 
needs to be improved and 

which actions of owners and 
tenants related to resilience 

needs to be addressed?

Which compromises can be 
found between user comfort, 
building security and energy 

performance?

How to encourage owner’s 
investments in innovation and 

resilience?

recommendations

involveMent
. Increase inter-disciplinary, 
cross-sector collaboration
. Promote advocacy and 

awareness around the impor-
tance of climate adaptation

strategy 
. Embed climate resilience 

and adaptation into existing 
methodologies

. Promote passive design and 
nature-based solutions

training
. Integrate climate resilience 
and adaptation into existing 
curriculum for both existing 
professionals and students

involveMent 
Train engineers to these 

issues

Data
Collect Data on adaptation 

measures

strategy 
. Extend the life-cycle 

approach, including not only 
life-cycle of the building 

project itself but also the life 
cycles of the result of the 

project, namely the building 
as an asset and as a provid-

er of services
-.At each phase of the 
building project (incep-

tion, planning, acquisition, 
construction and operation) 
integrate clear adaptation 

management requirements 
(see table below)

Policy
Implement an effective 

decision making for building 
adaptation to address orga-
nization, legal, financial and 

information issues

involveMent 
raise awareness on climate 

change issues among the 
different actors and spread 

good practices

strategy 
Adapt ranges and produc-
tions to different habitat 

types

research/strategy
. Engage in circular econo-
my approaches by limiting 

waste materials and enable 
better recycling and material 

reutilization
. Observe practices in geo-

graphical areas where regular 
extreme weather conditions 

already exist
. Orient research & Develop-
ment towards direct adap-
tation issues by promoting 
eco-innovation approaches

involveMent 
. Engage with local stakehold-

ers, especially local elected 
leadership

. Consider psychological fac-
tors in energy management

Data
. Use available data on 

environmental hazards from 
national and international 

sources
. Promote and propose EPC 
(energy performance con-

tracting) 

action
Identify gaps in building 

protection 
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Context & bibliogrAPhy: 
nAtionAl AdAPtAtion PlAns

Floods and droughts are often identified as major hazards. 
In terms of national plans, the need for National Adapta-
tion Plans (NAPs) was first agreed upon in 2011 at 
the CO17 in Durban south Africa. since then, adaptation 
planning has become integrated into development 
planning. National Adaptation Plans have contributed 
to engage stakeholders with a framework for collective 
action (GlobalABC 2018). 
Developed and developing countries are not facing 
the same level of risk, although flooding remains the 
most threatening risk for both. 

governments1.

Which data on climate risks and 
vulnerability is available?
• Assessing vulnerability requires data on 

socioeconomic factors. Even when data 
is available, relying on it may not be that 
easy as it may be complex to access, to 
understand and to use. More information 
is available in the context section of the 
report. 

How to establish climate models on a 
national and local scale?
• Climate change will have very local impacts. 

Impacts at the local scale may be derived 
from global models or models may be es-
tablished on a local basis. More information 
is available in the annex to the report. 

Which safety margins to include in planning 
regulations and construction norms to face 
climate change by 2070?
• Using a technical approach alone to avoid 

risk by reinforcing robustness is reaching 
its limits when the evolution of climate 
and extreme events is uncertain. 

It can be too costly or may lead to mal-ad-
aptation measures. The management of the 
coastline is a specific issue for national gov-
ernment: if the long-term trend of sea-rise is 
certain, level and speed remain uncertain. In 
this context, how to take into account long-
term forecast?

How to link adaptation, mitigation and 
development policies?

• Adapting to climate change should not 
mean renouncing to mitigate climate 
change. Vulnerable populations will be 
most at risk. Adaptation, mitigation and 
development policies should be linked, 
but they depend on different actors. 

What training and knowledge-sharing to 
provide to officials and private actors?
• Drafting and implementing adaptation mea-

sures for buildings require contextualised 
knowledge and training for all the actors, 
public and private, involved along the lifecy-
cle of the building. Tailor-made training pro-
grams are considering the climate, topogra-
phy, land-use, etc.   

5 Main iDentifieD challenges

contributors and/or reviewers : 
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Figure 19: Variation in common issues of concern between developed and developing countries (source: GlobalABC 2018)

Improving the adaptation of buildings in the infor-
mal sector is particularly challenging. One of the 
main issues being the lack of ownership titles.  
The sendai framework for Disaster risk reduction 
2015-2030 under the UN Office for Disaster risk re-
duction addresses the impacts of climate change 
through the lens of climate risk management (ecbi 

2019). It aims at reaching “substantial reduction 
of disaster risk and losses in lives, livelihoods and 
health and in the economic, physical, social, cultural 
and environmental assets of persons, businesses, 
communities and countries”. The challenge for governments 
is also about how to find enough resources to be able 
to prioritize long term planning over short term needs.

stAte of PlAy

By the end of 2018, 43 countries had submitted a 
national adaptation Plans that included some build-
ing sector actions (GlobalABC 2018). Eight of them 
also included adaptation actions in their NDCs, while 
four countries included building sector adaptation 

actions in their NDC. Among African countries, 17 
states include actions for the building sector within 
their national adaptation Plans. some countries, like 
senegal, also included adaptation actions in NDCs. 

Figure 20: Global coverage of Building sector Climate Adaptation Actions (source: GABC 2018)
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The main measures presented in the adaptation 
plans for buildings concern:
• The integration of Urban Land-Use Planning to 

protect vulnerable populations and essential in-
frastructure.

• The creation of regulations and standards.
• The improvement of the energy efficiency and 

thermal comfort of buildings.
• The Promotion of research and development.
• Awareness-raising & capacity-building activi-

ties. 

framework laws and policies often include adapta-
tion plans, information generation and sharing, reg-
ulation and early warning systems, but gaps remain 
on investment and economic incentives (Nachmany, 
Byrnes and surminski 2019). In most developed 
countries, building codes are up-to-date and en-
forced. Hazards such as floods, tsunamis and fires 
are now fully addressed. Most buildings built in the 
last decades can resist in the face of natural disasters 
(100 resilient Cities 2019). However, many policy 
instruments focus on current risk and not future 
trends. Only 7% of the flood laws analysed by

Nachmany, Byrnes and surminski (2019) contain a 
focus on climate change. They include the UK Flood 
and Water Management Act of 2010 and the Indonesia 
Act on Meteorology, Climatology and Geophysics of 
2009. A quarter of the countries studied have 
adaptation-related building code requirements and 
around a third have land-use planning requirements.
 
A significant part of government-driven regulatory 
instruments and financial incentives focus on ener-
gy efficiency, whereas there should be a focus on 
adaptation as well. For example, India is planning to 
make the Energy Conservation Building Code mandatory 
in the near future, while Malaysia is aiming for strict-
er energy standards for buildings. Malaysia, and 
Thailand have several control and market-based in-
struments in place to promote green buildings. Com-
paratively, Philippines and Vietnam have limited in-
centives. Demand for green government’s buildings 
and public buildings is also likely to increase. In In-
dia, several government buildings have incorporated 
green design. In the Philippines, new mandates from 
the Government Energy Program require increased 
water and energy efficiency for public buildings.

Involvement – set the institutional framework 
for risk prevention and management
• risk management policies usually involve 

emergency services (ministries of internal 
affairs and of health) and prevention (min-
istries in charge of environment and  con-
struction, ministry of health). Fires were 
one of the first risks to be dealt with by 
the public services. As risk management 
involves different ministries, one adminis-
tration should be in charge of it and rules for 
cooperation should be defined. 

Data – Establish an open-source database on 
climate risks and vulnerabilities, and model climate 
change, both at national and local level
• When available, databases may be scat-

tered, thus requiring an assessment of 
available knowledge. Climate risks at the 
local level are often barely known. Evaluat-
ing climate vulnerability also requires ac-
cess to socio-economic data. Many coun-
tries rely on general circulation models or 

on statistical and dynamical down scaling. 
They do not have national models ad dressing 
their specific context. The adaptation of build-
ings to climate change involves many different 
actors from different disciplines who need to 
work together. Capacity-building for the use 
of climate related data concerns government 
officials as well as private actors, for example 
through training and certification programs. 

standards – Include climate previsions in the con-
struction norms that apply to both recent and ver-
nacular methods of construction
• For buildings, in many places, increasing tem-

peratures will lead to an increasing need for 
cooling. If this is not anticipated in the con-
ception phase, relying on cooling systems will 
lead to a strong increase in GHG emissions. 
Construction codes and standards should address 
both contemporary and vernacular methods of 
construction. [...]

5 recoMMenDations
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Passive measures including insulating 
and shading should be implemented so 
that occupants can use buildings even if 
energy services are not available. Also, 
the increasing frequency and intensity of 
extreme events calls for increasing sturdi-
ness. Norms should target safety but also 
functional recovery. The average of the 
30 last years, used to define the climate 
of reference, is not adequate anymore. A 
better option would be to refer to the max-
imum and minimum parameters of a cli-
mate hazard over an unfavourable period. A 
particular attention should also be paid to 
limiting urbanization where climate risks 
are high. some areas will be affected by 
flooding. Other risks include withdraw-
al: swelling of clay soils under the effect 
of drought. Codes and standards tend to 
apply to new builds only, measures be-
yond codes and standards are needed to 
ensure the most vulnerable populations 
have access to adaptation and resiliency 
measures.

Policy – Define adaptation options focusing 
on priority sectors, including catastrophe management, 
and implement adequate financing measures
• Prevention is key to avoid and mitigate 

risks, and activating the solidarity to deal 
with low frequency risks. Governments 
should develop a culture of risk mitigation 
and resilience: policy should not be based 
only on hard engineering (protection infra-
structure and reinforcement of robustness 
of assets) but also on social engineering 
(early warning, manage the decrease of 
the service level, recovery preparedness). 
The adaptation fund and GCF should be 
mobilized for the adaptation of buildings 
and the real estate sector. Improving adap-
tation will require mobilizing different sources 
of financing, such as central-government 
funds, public-private partnerships, institu-
tional investors, insurance and, in developing 
economies, international financial institu-
tions (Goldman sachs 2019). 

Policy – Implement, monitor and evaluate the 
adaptation actions in policies and projects

tools 

• Copernicus Atmosphere Monitoring Service: the 
CAMs provides consistent and quality controlled 
information related to air pollution and health, 
solar energy, greenhouse gas emissions climate 
forcing, everywhere in the world. More informa-
tion available at this link. 

• Cordex: Part of the World Climate research Pro-
gramme (UNEsCO, WMO) the Coordinated re-
gional Climate Downscaling Experiment (COr-
DEX) serves as a catalyst to progress on regional 
Level of Climate Change information challenge 
through the development of  regional climate 
models (rCMs).

• Drias: or Data on French regionalized climate 
scenarios and Impacts on the environment and 
Adaptation of societies, is a programme provid-
ing free downscale information of future climate 
in France. More information in French available 
at this link.

• sendai indicators:  the “sendai framework” pro-
vides indicators to track progress in disaster pre-
vention and management. Ten of those indicators 
concern the built environment (ex: B3 dwellings 
damaged (B3) or destroyed (B4), economic loss 
in housing (C4) or in critical infrastructure (C5) or 
to cultural heritage (C6), number of damages or 
destroyed Heath (D2) or educational (D3) Facili-
ties). More information available at this link. 

• globalaBc roadmaps: the GlobalABC develops 
regional “roadmaps for buildings and construction 
2020-2050” based on a common framework in-
cluding “resilience” (see pages 77-83, more infor-
mation available at this link).

https://atmosphere.copernicus.eu/about-us
https://cordex.org/
https://cordex.org/
http://www.drias-climat.fr/
https://sendaimonitor.undrr.org/analytics/global-target/13
http://globalabc.org/sites/default/files/inline-files/Global%20Roadmap_FINAL.pdf
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CAse studies And best 
PrACtiCes

Climate-resilient Buildings and Core Public Infra-
structure Initiative (CrBCPI), National research 
Council Canada
• CrBCPI is a CAN $42.5M Canadian initiative to 

update building and infrastructure codes and 
standards to consider climate change and ex-
treme events. By the end of the 5-year initiative 
in March 2021, CrBCPI will have produced a 
number of important outputs including: future 
climatic design data including climate change 
considerations for use in infrastructure/build-
ing codes and standards; national guidelines on 
flood-resistant buildings and wildland urban in-
terface design for preventing the spread of wild-
fires; guidelines on the prevention of overheating 
of indoor spaces during heat waves; guidelines 
on the durability of building envelope and mate-
rials; guidelines on coastal risk assessment for 
buildings and infrastructure; pilot studies on the 
impact of climate change on LCA; and suites of 
standards including climate change adaptation 
considerations.  More information is available 
here.

schools resilience, saint Lucia and Antigua & Bar-
bados
• CTCN provides Technical Assistance to 

governments in order to improve climate 
change resilience in local communities by as-
sessing and implementing available technologies 
and designing adaptation options for schools, 
also used as shelters. More information here.

strengthening summer comfort in the future rE2020 
regulation, France
• This is a very important objective of the national 

policy of adaptation to climate change (action 
P&r-8 of the NCCAP-2). It aims to protect the 
population (users of new buildings) from future 
heat waves, which will become more frequent 
and more intense whatever the GHG emission 
scenario is. rE2020 will integrate:

. a level of exposure to “heat waves” in de-
gree-hours (a threshold without air condition-
ing at 350 DH or 1 week at 2°C of the adaptive 
comfort temperature, and a threshold with 
fictitious air conditioning in order to take into 
account the energy needs following the in-

stallation of air conditioning after construc-
tion) based on a “reference heat wave sce-
nario” (replace August climate data by the 
“heat wave” month of 2003)
. different thresholds of energy demand or 
consumption in the summer period (BbioFr, 
CepFr) calculated according to the classi-
cal scenario. These thresholds are based on 
simulations and real measurements of pilot 
operations (see E+C-). The economic impact 
of each assumption is also evaluated.

sea level rise for coastal risk prevention, France
• regulation to prevent coastal risk (submersion, 

etc.) called “Plan de Prevention des risques Lit-
toraux” takes the current sea level +20 cm as 
reference, and +60 cm for 2100. The zoning is 
based on +20cm level. These levels can change 
according to new scientific knowledge.

The Climate change adaptation in Built environment, 
Morocco
• Morocco has included in its national adaptation 

plan 2020-2025 a series of measures to be un-
dertaken in the Housing sector both at building 
and urban area level. Adaptation is also included 
in the National Plan to Combat Climate Change 
by considering it as a vector of social and spa-
tial solidarity (particularly in terms of flooding 
and water management). 

• The climate change adaptation plan in the hous-
ing sector developed by the Ministry of National 
Land Management, Urban Planning, Housing 
and Urban Policy (Tangier Tetouan Al Hoceima 
region): a climate change vulnerability study 
has been carried out at the regional level and an 
adaptation plan is proposed (2020-2030). The 
proposed measures concern :

- Construction methods adapted to floods 
and sustainable drainage systems;
- rational land use to adapt to sea level rise; 
- Taking into account the risk of landslides 
for new constructions;
- Controlling the effects of urban heat islands 
and setting up green infrastructure;
- Managing water demand and reusing waste 
water; 
- Limiting the development of new housing in 
areas vulnerable to fire.

https://www.infrastructure.gc.ca/plan/crbcpi-irccipb-eng.html
https://www.ctc-n.org/technical-assistance/projects/improving-resilience-education-system-climate-change-impacts-eastern
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• The implementation of a ‘’programme for the 
sustainable development of Morocco’s ksour 
and Kasbah (an age-old traditional form of 
housing) threatened by the impacts of climate 
change: Launched in 2015, this programme af-
fects sixteen (16) pilot sites (nine in rural areas 
and seven in urban areas) located in the oasis ar-
eas of the Kingdom. It has made possible to im-
prove the living conditions of 21400 inhabitants 
while preserving the authentic architectural and 
urban character, to strengthen the capacities of 
local actors and to finance 26 income-generat-
ing activity projects for the benefit of the target 
populations;

• The implementation of rehabilitation pro-
grammes for old medinas, a built heritage gener-

ally threatened by the intensity of the rains; The 
implementation of re-housing programmes for 
populations whose homes are located in sites 
at major risk and threatened by flooding;

• The implementation of programmes for the 
sustainable development of oases, particular-
ly in Tafilalet (2006-2011), Drâa (2009-2012), 
and financial support for the Guelmim-Tata-As-
sag-Zag programme (2009-2011), programmes 
including the fight against desertification and 
silting, as well as the preservation of natural re-
sources. 

• Taking into account vulnerability maps in the ex-
amination of investment projects and in urban 
extensions.
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local authorities2.

How to implement resilient, low-carbon and in-
clusive urban planning?
• Urban planning impacts in several ways 

the resilience of buildings to climate 
change. Buildings face climate risks due 
to intrinsic factors (construction meth-
ods, technical equipment, uses, etc.) and 
extrinsic factors (infrastructure, urban 
heat islands, etc.). Adaptation and miti-
gation both need to be pursued. 

What data and competences are required to design 
and implement risk-prevention policies?
• Extreme events such as floods and heatwaves 

will be more frequent and more intense. 
To prevent and manage them, local au-
thorities will need to collect data (weather 
forecasts, buildings and population at risk, 
etc.) and coordinate different actors. 

Which assessment methods for climate risks 
are available?
• Evaluating climate risks at the local level 

may be complex and it needs to rely onspe-
cific methodologies. Questions arise

• 

on the level of detail required for urban plan-
ning in the climate models. 

How to improve community involvement and 
resilience?
• recovering from disasters depends on local 

actors. Local actors may also help identify 
vulnerable areas and populations and adap-
tation solutions. simple tools for risk assess-
ment and adaptation planning are needed, 
that don’t require immense amount of exper-
tise. Often larger communities are more eas-
ily able to adapt than smaller ones, thanks to 
their resources.

What financial subsidies can be put in place and 
how to communicate on them (energy renovation, 
green procurements, uses, etc.)?
• The adaptation of buildings will be costly. Im-

proving the adaptation of buildings to climate 
change requires mobilizing different sources 
of financing. 

5 Main iDentifieD challenges

contributors and/or reviewers : 
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Context And bibliogrAPhy

The leeway of local authorities can differ according 
to their geographical context, the type of entity (city, 
region) they are, and the type of mandate (central-
ized or decentralized authorities) they received. The 
city-scale is an appropriate level for the develop-
ment of urban resilience and/or adaptation plans, 
which must come from urban development policies 
and community participation (UNIsDr 2012).
Local authorities are also the driving force behind 
the production and sharing of information, as well 
as the deployment of financial mechanisms to sup-
port the various actors in implementing their adapta-

tion and resilience strategies (UsAID 2018, Western 
Cape Government 2017). The support of local eco-
nomic actors by public authorities is a key element 
of the adaptation process. By adapting regulatory 
frameworks, developing policies in favour of energy 
renovation, revegetation (100 resilient Cities 2018) 
or by communicating on the practices conducive to 
resilience, local authorities play an essential role.
Thomas Tanner, Tom Mitchell, Emily Polack and 
Bruce Guenther (2009) highlight an urgent need to 
improve the understanding of climate vulnerability 
and adaptation in urban areas, particularly where 
poverty levels and population growth rates are the 
highest.

Figure 21: Global coverage of Building sector Climate Adaptation Actions (source: GABC 2018)

stAte of PlAy

Data compiled in the Carbon Climate registry (cCr) 
provides a snapshot of the state of climate adapta-
tion at the local and subnational level (ICLEI and C40 
2019). Managed by CDP and ICLEI, it allows local au-
thorities to report climate mitigation and adaptation 
policies through a single-entry point. 1066 entities 
are registered, representing 9% of the global popu-
lation. 295 local and regional governments (hence-
forth “entities”) have contributed to the adaptation 
section of the cCr within the mentioned timeframe. 
More than half (58%) of the entities which contributed to 
the adaptation section of the database have com-

pleted or are currently making a climate risk or vul-
nerability assessment, while 19% do not have or are 
not making provisions to take such step in the re-
porting period. The top 6 climate hazards reported 
globally as representing the highest risks for cities 
and regions are: 

• Flood and sea level rise, including coastal ero-
sion and submersion, river, groundwater and 
flash/surface flood 

• Extreme precipitation, including rainstorm, mon-
soon, and hail

• Water scarcity and drought 
• Extreme hot temperature, including heatwaves 

and extreme hot days
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• Biological hazards, including vector-borne and 
water-borne diseases 

• storm and wind, including cyclone (hurricane/
typhoon) and tornado

A total of 162 reporting entities (with 54% entities 
being from the Global south) have reported that 
they have either “completed” or are “in progress” of 
completing their Climate Adaptation Plan (these are 
“climate adaptation / resilience plans” and “integrat-
ed climate plans”). A total of 2,046 “adaptation-rele-
vant actions” (“adaptation actions” and “adaptation 
actions with secondary focus on low emission de-
velopment / mitigation”) were reported. Adaptation 
plans are more frequent in large cities than in small-
er cities (Climate Chance & Comité 21, 2019).

According to the 2019 annual report of the Global 
Covenant of Mayors (GCoM), the three main risks 
across GCom regions are flood, extreme heat and 
storms; colour intensity reflects cumulative popu-
lation of GCoM cities within each region reporting 
each hazard type and does not equate hazard exposure. 

Abbrevi ations: ssA (sub-saharan Africa), MENA 
(Middle East & North Africa), EECA (East Europe & 
Central Asia), EUWE (European Union & Western Europe)

For the “Climate Chance” and “Comité 21” associ-
ations (2019), cities struggle to go beyond the as-
sessment phase and do not go to the planning and 
implementation phases. Policies implemented often 
focus on visible hazards, including those linked to 
water risks. Adaptation actions include “green” ac-
tions, or nature-based, “hard” actions, including in-
frastructures adaptation to resist extreme events, 
and “soft” actions focused on governance, 
management and information. Planning and pro-
viding information are the most cited actions taken 
by local authorities: flood mapping, crisis manage-
ment and education (Climate Change & Comité 21 
2019). The report stresses that this is only part of 
the approach: other actions led by cities may con-
tribute to climate adaptation but are not framed as 
such. Not all measures result from voluntary com-
mitments: some measures on adaptation require 
enforcement by the law. 

Figure 22: Distribution of hazards identified by reporting cities across 
Global Covenant of Mayors region (source: GCoM 2019)
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Involvement - Engage with different stakeholders 
from local communities to investors

• Engaging with the real estate industry 
would help to identify assets at risk and 
solutions to improve the adaptation at 
building, neighbourhood and city levels. 
It is also essential to identify buildings 
that can be used as shelters in case 
of emergency. Vulnerable populations 
should be included in the planning phase. 
Every actor should understand their role 
in risk and disaster prevention. Local au-
thorities should also install early warning 
systems and emergency management 
structures in the city and organize public 
awareness raising exercises on a regular 
basis. 

Data - Identify buildings and infrastructure at risk
• some buildings and infrastructure are 

critical, they include vulnerable buildings, 
hospitals, schools, etc. Data on hazards 
and vulnerabilities need to be collected 
and updated frequently. 

strategy - Anticipate future urbanization in 
urban planning (including informal housing), 
and potential hazards that will become more 
frequent with climate change
• This recommendation implies enforcing 

land-use planning principles that are re-
alistic and that consider risks. Local au-
thorities 

can identify low-risk lands for low-income 
citizens and improve informal settlements 
where possible. They should protect ecosys-
tems and natural buffer zones to mitigate 
floods, storms and other hazards. 

strategy - Adapt urban planning to mitigate ur-
ban heat islands 
• Measures include increasing the share of 

vegetated surfaces; limiting the density of 
building allowed in regulations (LUP); developing 
mixed neighbourhood; and implementing air-
flows (natural air ventilation in the city that 
limits the impacts of heat waves by regulating 
the temperatures felt).

strategy - set up policies that value responsible 
approaches (by offering financial subsidies, or 
adapting the regulatory framework)
• Local authorities can promote the use of local 

construction materials when possible, in order 
to limit the emissions due to the importation 
of materials (especially in developing countries 
where the local market may need to be sup-
ported). Other measures include providing 
grants and insurance incentives to homeowners, 
low-income families, communities, businesses 
and the public sector to make investments to 
reduce disaster risk; promoting passive sys-
tems (materials, building orientation, solar pro-
tections) in order to reduce the use of clima-
tization; and promoting green procurements 
through financial subsidies and valuation policies 
(Western Cape Government, 2017). 

5 recoMMenDations
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tools

• covenant of Mayors technical materials, report-
ing templates and guidelines including climate 
change adaption, are available at this link.

• 100 resilient cities: the website of 100 resilient 
Cities proposes tools to assess risks and to im-
prove resilience at the local level, including but 
not only to climate change. More information 
available at this link. 

• iclei: the website of ICLEI contains publica-
tions available at this link. ICLEI also organizes 
congresses on resilient Cities and monitors the 
carbon Climate registry, a voluntary reporting 
platform for local and regional governments, 
on climate mitigation and adaptation commit-
ments, plans, actions and performance. since 
2016, the cCr has incorporated a new expanded 
adaptation section. 

• UNDRR resilient cities campaign: Disaster 
scorecard for cities is available at this link.

CAse studies And best 
PrACtiCes

City of Toronto Green roof bylaw, Canada (more in-
formation at this link)
• Part of its strategy to mitigate heat waves im-

pacts and the UHI, Toronto was one of the first 
city (in 2009) to adopt a bylaw to require and 
govern the construction of green roofs and cool 
roofs. 

Involving stakeholders through education and train-
ing in the Accra resilience strategy, in Ghana (100 
resilient Cities, report available at this link)
• One measure of the resilience strategy is to 

design a green building certification program 
to raise awareness and encourage the adoption 
of green and energy efficient construction in 
Accra. As part of this initiative, trainings for 
building inspectors and other officials focused 
on the rationale and importance of energy code 
compliance have been developed. This was led 
by Ghana Geological survey Authority, Ghana 
Institution of Engineers, Architectural and Engi-
neering services Ltd, and the National Disaster 
Management Organisation. The Department 
of Works and the spatial Planning Department 
have developed an education toolkit. It lays out 
the codes, the energy savings, and the business 
cases for adhering to them. Moreover, an incentive 
program for developers has been formalized to inte-
grate renewable and energy efficient technologies.

Figure 23: Urban Planning with Nature-Based solutions for Adaptation (source: Global Committee for Adaptation 2019)

https://www.covenantofmayors.eu/support/adaptation-resources.html
http://www.100resilientcities.org/tools/
https://www.iclei.org/en/publications.html
https://www.unisdr.org/campaign/resilientcities/toolkit/article/disaster-resilience-scorecard-for-cities
https://www.toronto.ca/city-government/planning-development/official-plan-guidelines/toronto-green-standard/toronto-green-standard-version-3/mid-to-high-rise-residential-all-non-residential-version-3/air-quality-for-mid-to-high-rise-residential-all-non-residential-development/
http://www.100resilientcities.org/wp-content/uploads/2019/03/Accra-Resilience-Strategy.pdf


Buildings & Climate Change adaptation : a call for action

18

Promoting resilient urban development in the ra-
mallah resilience strategy, Palestine (100 resilient 
Cities, report available at this link) 
• One of the goals of the ramallah resilience 

strategy is to prioritise urban and economic 
development that supports resilience. To imple-
ment it, an action focuses on developing and 
promoting resilient urban design guidelines. 
The guidelines will support the strategic devel-
opment of residential and mixed-use schemes 
covering issues such as public space, earth-
quake vulnerability, onsite water capture and re-
use, and passive design solutions. This is led by 
the ramallah Municipality, in partnership with 
the Association of Engineers, development and 
social sectors, universities, developers and the 
surrounding municipalities. 

Promoting resilient urban development in the North 
of Ivory Coast (more information at this link)
• This project is an agroecology partnership be-

tween “La Voûte Nubienne” NGO and national 
institutions. In order to establish ecological 
habitats in vulnerable areas, agroecology patch-
es are being put in place as front gardens for 
housing and schools. This method is used to 
fight against high temperatures thanks to the 
vegetation photosynthesis, and produce food 
without a high need of water. It is also a solution 
to maintain the stability of the soil and to reduce 
erosion.

 

http://100resilientcities.org/wp-content/uploads/2017/10/171024_-Resilient-Ramallah_Spreads-High-res.pdf
https://www.climate-chance.org/wp-content/uploads/2018/11/climate-chance-afrique-2018-buildings-eng.pdf
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investors & 
Asset managers

3.

How to identify and quantify the current and 
future physical and financial impacts of cli-
mate change on assets? 
• Costs include maintenance costs, de-

structions, possible higher insurance 
premiums and the potential income im-
pacts (e.g. reduction in rent due to the 
ways climate change affects buildings’ 
desirability and lettability). They depend 
on the exposure of assets to the different 
hazards. 

How to assess the level of risk of a building before 
acquisition?
• It is essential to know how climate risk ex-

posure on given locations will evolve and 
to be aware of the risk factors for the build-
ings (basements, networks, glass areas, 
etc.).

What is the cost of adaptation at asset and 
portfolio levels? How to quantify the part of 
investment needed nowadays to avoid future 
higher costs of non-adaptation?

• To assessing the cost of adaptation it is im-
portant to understand the climate risks, in-
cluding the evolution of climate hazards for 
selected scenarios and the vulnerability of 
assets. The different existing models (cur-
rently available or being developed) are listed 
in the Tool section of the report.

How to address the difference in timeframes be-
tween the short-term hold period and the long-
term climate impacts?
• Long-term climate impacts are insufficient-

ly included in investment and management 
strategies, which are defined over a much 
shorter period of time.

How can adaptation to climate change be includ-
ed in decarbonisation strategies?
• Decarbonisation strategies may contribute 

to adaptation, for example if buildings are 
equipped with natural ventilation. However, 
as some mitigation measures will not directly 
contribute to adaptation, it is important to ar-
ticulate both objectives. 

5 Main iDentifieD challenges

contributors and/or reviewers : 
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 CContext & bibliogrAPhy

For now, awareness of climate risk is growing, but 
climate risks are not considered as a sufficient cri-
terion to rule out investments (ULI and Heitman 
2019). Insurance remains the most commonly used 
method when facing climate-related risks, not arbi-
tration. However, if it covers damages, it does not 
protect against the depreciation of assets that may 
occur from climate change. 

stAte of PlAy

In 2017, 74% of the institutional investors indicated 
seeing climate change as a major trend to deal with 
on the long term (Novethic, PrI 2017). Investors who 
are not thinking about climate-related risks for their 
assets may need to re-evaluate their predictions. 
Indeed, financial actors tend to underestimate risks 
that appear uncertain and distant, in part because 
of a lack of tools and data, leading to short-sighted 
policies. However, in this case long-sighted policies 
and strategies would be needed. 
In terms of processes, most leading real estate 
companies are not establishing new policies and 
processes in relation to climate risk. They are, how-
ever, modifying existing decision-making and man-
agement processes to add climate and extreme weath-
er-related factors among the risks and opportunities 
to consider (ULI and Heitman 2019). UNEP-FI (2019) 
provides a mapping of current physical risk assess-
ment methodologies. 
regulators are usually more concerned about sol-
vency than risk-reduction from asset owners.

We can observe two major trends: there is more in-
formation about climate risks being transmitted to 
governance bodies, and climate risks are being in-
tegrated into the existing risk management frame-
work. 

Data - Map physical risk for current portfolios 
and potential acquisitions 

• Mapping physical risk can help identifying 
assets which may be more likely to suffer 
losses in income or increases in costs. It 
should cover both incremental changes as 
well as extreme events, which are expected 
to be more intense and more frequent. 

Data - Incorporate climate risk into due dili-
gence and other investment decision-making pro-
cesses 

• Assessing risks may conduct to renouncing 
to acquisition, or to select the asset for an-
other portfolio if the exposure of the initial 
portfolio to a given risk is too high (ULI 2019). 

strategy - Implement physical adaptation and 
mitigation measures for assets at risk 

• Adaptation measures may contribute to the 
mitigation of climate change, such as passive 
cooling systems. Adaptation measures include 
technical and organisational actions. Techni-
cal actions can include strengthening the build-
ing’s structure (to make it less likely to suffer 
damages), and organisational actions include 
for instance risk-preparedness for tenants.  

Data - report on climate adaptation strategies 
at the portfolio level and integrate the TCFD 
recommendations 

• Improving transparency on the climate adapta-
tion measures implemented is important to 
inform stakeholders about adaptation capacities 
and the involvement of investors in this issue.

Involvement - Engage with policymakers on 
city-level resilience strategies and with the in-
surance industry 

• Preparing communities to react in case of di-
sasters is an important part of resilience strat-
egies. In addition, adaptation measures at the 
buildings level is not enough: the use of build-
ings requires networks to operate properly. 
Addressing challenges of ensuring buildings 
in risk-prone areas and accounting for the cost 
of adaptation measures requires to involve the 
insurance industry (which includes insurers of 
assets as well as those being insured).

5 recoMMenDations
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tools 

• crreM [carbon risk real estate Monitor] risk 
Assessment Tool: This free, publicly available 
tool may be used to assess building perfor-
mance against science-based decarbonisation 
pathways, allowing users to plan real estate 
portfolio composition and asset-level retrofit-
ting to mitigate transition risk. It is available at 
this link.

• LEED Climate resilience screening tool: avail-
able in Excel format, it provides a practical 
framework to identify climate sensitivities and 
to prioritize opportunities to increase resilience 
through the green building outcomes rewarded 
in LEED credits. It is available at this link.

• OID cartography of climate risks: the Observa-
toire de l’Immobilier Durable (OID) developed 
a mapping tool to help owners and tenants of 
buildings in France identify buildings facing cli-
mate hazards. It is available at this link.

• reli resilience action list: this package of re-
siliency criteria aims at being a source of de-
sign inspiration for more resilient communities, 
buildings, homes and infrastructure, available at 
this link.

• ifc’s [international finance corporation] Build-
ing Resilience Index: This freely available tool 
verifies the building information, associated 
hazards, and risk mitigation strategies, and 
assigns a score to the building based on the 
hazard exposure and any residual risk. It iden-
tifies risks based on a project location, helps to 
manage risks and discloses risks by presenting 
buildings’ letter grade resilience level. It is avail-
able at this link.

CAse studies And best
PrACtiCes

Heitman collaboration with Four Twenty seven to 
map physical risks (more information at this link)
• Climate-risk assessment usually relies on insurance 

models and public data sets, where historical 
occurrences are the basis for modelling the risk 
of natural disasters, though data availability, 

accuracy, and transparency vary globally. In-
stitutional investors in property must consider 
longer-term risk that spans over longer holding 
periods. Heitman turned to scientific climate 
models that project long-term, global climate 
change impact and help clarify changing expo-
sure of assets to both extreme weather events 
and chronic, industry-disrupting fluctuations, 
such as rising sea levels. However, scientific 
models can be challenging to access and ap-
ply to a large portfolio of real assets. Heitman 
selected Four Twenty seven to screen assets 
and potential new acquisitions and map cli-
mate risks around the world. The tools enabled 
Heitman to screen the current portfolio of Four 
Twenty seven and the potential new acquisi-
tions of the company. 

AEW’s adaptation plan:
• AEW has been implementing an adaptation 

strategy since 2016 that goes beyond simply 
reporting on physical and transition risks, but 
aims to reduce the vulnerability and increase 
the resilience to climate change of its assets un-
der management. The main steps in implement-
ing this strategy have been: 1- identification of 
climatology and meteorology experts to assess 
future exposure to climate-related hazards; 2- 
selection of an engineering consultant to as-
sess the sensitivity of building components, 
uses and its surrounding environment; 3- test-
ing of the assessment method and recommen-
dations on a few assets before systematic use. 
This phase also includes an economic assess-
ment by a real estate expert to understand the 
impact on the value of the assets according to 
three scenarios: no action, prevention against 
worst-case changes, and a balanced approach 
between resilience and return on investment. 

resilient infrastructure committee, Private sector 
Alliance for Disaster resilient societies (ArIsE) in 
the UAE (more information at this link)
• Within the UAE resilience strategy, UAE launched 

in 2020 the first ArIsE initiative in the Arab re-
gion gathering private sector stakeholders which 
plan to institutionalize risk reduction manage-
ment in UAE built environment using the 10 es-
sentials of UNDrr. Two members, real estate 
companies (one, “Danube Properties”, in develop-
ment side and another one, “eltizam”,  in

https://www.crrem.eu/
https://www.usgbc.org/resources/leed-climate-resilience-screening-tool
https://www.taloen.fr/bat-adapt
http://c3livingdesign.org/%3Fpage_id%3D5110
https://www.resilienceindex.org/
https://europe.uli.org/wp-content/uploads/sites/127/2019/02/ULI_Heitlman_Climate_Risk_Report_February_2019.pdf
http://ariseuae.org/
https://www.unisdr.org/campaign/resilientcities/toolkit/article/the-ten-essentials-for-making-cities-resilient
https://www.unisdr.org/campaign/resilientcities/toolkit/article/the-ten-essentials-for-making-cities-resilient
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physical asset management), were mandated in 
first board meeting to lead resilient infrastruc-
ture committee. Key points for the built environ-
ment are the followings:

- Having resilience plans for all buildings in 
Dubai that address all kinds of risks (includ-
ing Climate Change related) is an important 
part of it. A process that includes central fo-
cal point for all internal and external stake-
holders with clear responsibilities and roles 
are part of it.

- Understanding risks and hazards: natural, 
man-made and combined risks facing the 
building now and in the future
- Financial plan to meet resilience needs and 
making sure that there is funding for mainte-
nance and upgrading of emergency systems.
- Making sure that building managers have 
the skills needed
- readiness and emergency systems
- Plan post recovery and learning from expe-
rience and access to funds are necessary for 
faster recovery and building future capabilities.

GrEsB Climate risk Platform

Due to the chaotic nature of climatic patterns and 
increasing weather extremes — combined with the 
long lifetimes and limited mobility of real assets — 
more uncertainty must be taken into account when 
making investment and development decisions. 
Understanding physical climate risks, from the 
asset level up, is crucial to implementing well-in-
formed risk management practices and increasing 
the resilience of real estate portfolios. The first step 
is to understand the portfolio’s exposure to physi-
cal climate risk factors, where “exposure” is used 
to describe whether a hazard or climate pattern of 
a particular severity will occur at a specific location 
with a given probability or frequency. 
The GrEsB Climate risk Platform gives asset 
managers a clear picture of portfolio exposure to 
a wide variety of physical climate risks at the asset 
level. Its database of geo-coded assets is mapped 
onto climate risk exposure outputs provided by 
external data providers to provide highly resolved 
geospatial intelligence on risk exposures to individual 
assets, across multiple climate scenarios and time 
frames. The first data provider on the platform is 
experienced reinsurance and risk solutions provid-
er Munich re.

• ●TCFD Reporting: The Task Force on Climate-re-
lated Financial Disclosures recom-mends that 
companies identify, assess, and manage risks 

and opportunities related to both physical cli-
mate change and the transition to a low-carbon 
economy. The GrEsB Climate risk Platform 
allows companies to better understand what 
physical climate risks they are most exposed 
to, and on which assets to focus improvement 
efforts to increase resilience.

• ●Due diligence: The GrEsB Climate risk Plat-
form allows users to assess the exposure of lo-
cations for potential asset transactions. Under-
standing the exposure of locations to physical 
climate risk ensures that potentially material 
risks are included in asset valuations.

• Benchmarking: Based on the exposures of all 
100,000+ assets reported to GrEsB, GrEsB is 
able to benchmark the exposure of a portfolio 
against that of peer group portfolios by property 
type and region. Asset managers can use these 
benchmarks to compare their assets against 
their peers, getting a detailed picture of perfor-
mance to guide strategic decision making.

• gresB assesses and benchmarks the Environ-
mental, social and Governance (EsG) perfor-
mance of real assets, providing standardized 
and validated data to the capital markets. Its 
EsG data covers UsD 4.5 trillion in real estate 
and infrastructure value and is used by more 
than 100 institutional and financial investors 
to make decisions that are leading to a more 
sustainable real asset industry. 
More information at this link.

http://gresb.com
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Property developers 4.

How to deal with the lack of data on climate 
modelling?
• Data on climate modelling is necessary to 

assess current and future risks (considering 
the variety of scenarios to analyse and in-
terpret in real estate projects). Questions 
may arise about whether available data is 
precise enough or additional modelling is 
necessary. Education on climate models, 
data, and the use of that data is import-
ant in achieving a culture of resiliency in 
the design community. It is important to 
explain how to express the uncertainty in 
climate design data, and how to address 
this uncertainty in design.

What are the vulnerability criteria for buildings?
• Vulnerability criteria depend on technical 

and social factors. They are specific to each 
climate hazard and to the location of the 
building. 

What role can property developers play to edu-
cate clients on climate issues?
• Even if projects parameters are defined 

by contracting authorities, property de-
velopers can play a role in encouraging 
them to take climate risks into account.

How to reconcile environmental imperatives and inno-
vation while staying within the allocated budgets?
• Integrating adaptation into project devel-

opment contributes to managing risks, and 
therefore maintaining the value of the build-
ing. such benefits will be felt by the investor 
over the lifetime of the building. How do we 
justify the investment in adaptation when 
there is so much uncertainty in the future? 
This is difficult to justify when the benefits 
may not be seen for years (if ever - say a build-
ing is never hit by a hurricane).  More work 
on the benefits of investing in adaptation (in-
cluding economic, social, health) is needed 
to help investors make smart science-based 
decisions.

How to develop integrated and coherent projects 
within regulatory constraints such as allotment?
• Many solutions for the adaptation of build-

ings to climate change and for developing 
low-carbon emission projects require an inte-
grated approach to real estate projects. They 
also should be planned from the early stages 
of the project. 

5 Main iDentifieD challenges

contributors and/or reviewers : 
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Context & bibliogrAPhy 

The increasing frequency and intensity of extreme 
weather events have raised awareness on climate 
risks among property developers (ULI, 2015). How-
ever, when it comes to adaptation issues, developers 
must deal with multiple constraints: the dependence 
on restricted budget envelopes and on regulatory 
frameworks are often brakes to adaptation strate-
gies, especially under competition models. While 
developers and their service providers recognise 
a shift towards greater levels of responsibility and 
cost sharing for adaptation, the operational ambigu-
ities and financial risks hinder progress in this area 
(Urban Policy and research, 2012). still, property 
developers have a major role to play in adapting 
buildings to climate change, insofar they decide ofn 
the technical ways to make a project resilient and 
adapted to the climatic changes to come. 

They are also important interlocutors for both pub-
lic and private actors to get operational feedbacks, 
especially to improve the regulatory framework and 
insurances practices.
The report published by the Urban Land Institute in 
2015 describes different interesting strategies used 
by developers in the Us to adapt to climate-related 
risks (ULI, 2015). 

stAte of PlAy

real estate developers cite regulation and expecta-
tions from investors as drivers to integrate climate 
adaptation into project development. There is how-
ever a lack of data on the state of play on climate ad-
aptation of real estate developers at the global level. 

5 recoMMenDations

Involvement - set up an upstream collaboration 
with architects 
• Collaboration is necessary to anticipate 

the project’s specificities concerning adap-
tation, for instance revegetation or natural 
ventilation (reducing the needs for AC).

Data - Establish a list of vulnerability criteria for 
buildings
• Criteria depend on the understanding of 

each climate hazard by the meteorologi-
cal offices or climate services companies. 
They may include construction materials, 
networks, glass area, etc. This list should 
be established with architectural, building 
science and construction engineering re-
searchers in collaboration with building 
managers and their teams in the field. It 
implies having a long-term approach on cli-
mate risks and considering the whole life-
cycle of the building. 

Action - Limit the density of buildings 
• The objective is to reduce heat islands and 

soil sealing. This also implies to respect a 
certain biotope coefficient per area to limit 
soil artificialiation.

Involvement - Dialog with other real estate ac-
tors in order to set up new levers
• Developers should adopt a prospective role 

towards public actors (e.g. at the LUP lev-
el), in order to guide the evolution of regula-
tory frameworks. Another action is to com-
municate with insurers to promote building 
insurance premiums regarding adaptation 
strategies. 

research - Include social sciences in projects 
development
• social sciences will help to have a better 

understanding of perceptions, uses and be-
haviours. This involves taking the psycho-
logical dimension into account to ensure, 
for instance, that energy sobriety is not 
perceived as a social downgrade (as it is 
often the case in developing countries) and 
making sure that the building is user-friend-
ly and flexible for occupiers. 
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tools 

• reli resilience action list: this package of re-
siliency criteria aims at being a source of design 
inspiration for more resilient communities, build-
ings, homes and infrastructure, available at this 
link.

• this (tool for heat island simulation): a GIs ex-
tension model used worldwide to calculate urban 
heat island intensity based on urban geometry. 
More information at this link.

• Urban Flood Management in a Changing Climate: 
a tool that addresses the needs of practitioners 
concerning floods and allows them to easily ac-
cess relevant guidance materials, available at 
this link.

• EDGE Buildings (Excellence in Design for Greater 
Efficiencies): a green building certification that 
makes it faster and easier to build green, with 
free software to verify the resource efficiency of 
designs. In link with the IFC evaluation tool Build-
ing resilience Index. More information at this link. 

• Geospatial Decision Support System concerning 
soil sealing: an operational instrument aiming 
to mitigate soil sealing. Integrated geospatial 
quantitative data and procedures on Europe are 
available and can be freely used by planners and 
developers. More information at this link.

CAse studies And best 
PrACtiCes
 
Urban biodiversity for adaptation, with “Bocage Ur-
bain”, by Icade and Elodie stephan (more information 
at this link)
• In Aubervilliers (France), the project Bocage Ur-

bain (Urban Grove Project) aims to use urban 
biodiversity to absorb runoff and limit the risks 
of flooding (it can also improve air quality), using 
the hedgerow model and adapting it to urban en-
vironments. 

Facing drought and heat at the residences at La Can-
tera (more information at this link)
• In san Antonio (United states), La Cantera is a 

residence designed to resist and recover from 

droughts, with water conservation and recycling, 
cistern to capture stormwater runoff and conden-
sate, and native and drought-tolerant landscape. 
The resilience returns are estimated as follows: 
protection of $1.4 million parks, rental premiums, 
enhanced asset value of $500,000, $8,840 in an-
nual water savings, and marketing advantages. 

Low-carbon and low-energy buildings at the Prince’s 
Terrace (more information at this link) 
• In Adelaide (Australia), the Prince’s Terrace is a 

residential project with an emphasis put on local, 
low-carbon materials and trades. It integrates 
passive design to drive greater thermal comfort 
and to maximise natural daylight and natural 
cross ventilation. As a result, the building uses 
50% less energy and 50% less potable water than 
a typical urban townhouse. 

A hospital resilient to wind and flooding from coastal 
storms (more information at this link)
• The spaulding rehabilitation Hospital is located 

on the Boston waterfront because water activi-
ties are key to its rehab program. It however fac-
es risks of storms and sea-level rise. $1.5 million 
out of the $225 million program were dedicated 
to improve the resilience of the building, but the 
savings amount to $500,000 per year. Measures 
include the following: the first floor is 30 inch-
es above the 500-year flood level to safeguard 
against projected sea-level rise over the life of 
the building; all mechanicals - boilers, chillers, 
air handlers for ventilation -were installed on the 
roof or in a penthouse. 

 

http://c3livingdesign.org/%3Fpage_id%3D5110
http://c3livingdesign.org/%3Fpage_id%3D5110
https://repositorium.sdum.uminho.pt/bitstream/1822/51659/1/2786-35187%20Tool.pdf
https://library.wmo.int/pmb_ged/ifmts_14.pdf
https://www.resilienceindex.org/
https://onlinelibrary.wiley.com/doi/abs/10.1002/ldr.2802
http://bocage-urbain.com/
https://uli.org/wp-content/uploads/ULI-Documents/Returns-on-Resilience-The-Business-Case.pdf
https://www.dha.gov.au/development/sustainable/green-case-studies
https://uli.org/wp-content/uploads/ULI-Documents/Returns-on-Resilience-The-Business-Case.pdf
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insurers & reinsurers 5.

What are the possibilities to insure buildings in 
highly vulnerable locations at a bearable cost?

• In places exposed to significant climate 
hazards, insurance premiums may be-
come too high to be supported. New mod-
els need to be imagined. 

How to encourage insured parties to set up 
adaptation strategies and invest in adaptation 
measures for their buildings? Which efforts by 
insured parties in adaptation strategies can be 
recognized and how?

• Premiums have not yet been affected by 
climate risks and are largely levied based 
on the historical analysis of climate haz-
ards (ULI 2015). such analysis does not 
correspond however to the climate of the 
coming decades and premiums might not 
be enough to cover losses. 

How can climate previsions be included in insur-
ance models?

• Models are often based on historical data 
while climate risk exposure and associated 
damages are expected to significantly in-
crease in the coming years, as presented 
in the context section. 

How to cross-reference and share data concern-
ing risk assessment?

• The objective would be to establish a 
common set of standards to assess the 
exposure of buildings to climate risk. This 
would contribute to increasing awareness 
of climate risks among insured parties. 

How to limit rising insurance costs? 
• Limiting the rise in insurance costs will 

be a challenge especially for people with 
low incomes who are often also the most 
vulnerable to climate hazards. Not all of 
them however are covered by an insurance 
scheme.  

Context & bibliogrAPhy
 
Climate change can impact the different determi-
nants of premiums: available insurance capital, re-
turns on insurers’ assets, risks and demand for in-
surance (ULI and Heitman 2019). Moreover, climate 
change is expected to lead to a higher volatility of 
prices. Insurers calculate risk premium each year, 
based on the past three years’ tendencies, meaning 
that if extreme events occur more frequently, premi-
um will likely rise on the long term. Considering the 
greater accuracy of extreme events, insurers will set 
up higher insurance premiums or decreased insur-
ance coverage.
The insurance industry is more advanced on climate 
risks than investors and asset managers and they 
are used to resorting to stress tests. Given this ex-
pertise, the insurance industry has a significant part 
to play in helping to promote societal resilience (Cli-
mateWise 2016). Measures must now be taken to 
help minimise future climate-related losses, and to 
ensure affordable and sustainable insurance cover 
in the years to come (Insurance Europe 2016). 

stAte of PlAy

A study conducted by ACPr (2019) showed that 
among French insurers, 43% had developed both 
an internal definition of the risks associated with 
climate change and an analysis process. About half 
of them reported having established proper tools to 
improve the recognition and effective integration 
of climate change risks into their risk management 
policy. The French Article 173 of the Energy Transi-
tion Law of 2015 requires investors to report on how 
EsG and Climate are considered in the investment 
strategy. According to the 2019 follow-up report, 3 
years after this obligation, 36% of the structures, 
representing 94% of the total market value, had re-
ported on how EsG and climate were tackled in their 
investment strategy.
Among the insurance industry, if there is agreement 
on the definition of climate risk, tools and methods 
to evaluate the exposure to climate risks remain dif-
ferent and will evolve over the coming years (ACPr 
2019). 

5 Main iDentifieD challenges

contributors and/or reviewers : 
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strategy - recognize investments made by asset 
managers in resilience or mitigation measures with 
better premiums or more coverage
• As proposed by ClimateWise (2016), this 

could include the development of new 
types of insurance cover or the evolution of 
existing ones to support the monetisation 
of returns on investing in resilience. Also, 
long-term incentives could be provided to 
policyholders through multi-year insurance 
policies. 

Involvement - Engage with public authorities and 
investors on climate research and information 
• It includes implementing or joining da-

ta-sharing initiatives to cross-reference 
data, improve risk assessment (notably the 
assessment of future risks) and support to 
adaptation measures. 

Involvement - Encourage customers to adapt to cli-
mate change and reduce their greenhouse gas emis-
sions through insurance products and services 
• This could mean offering new options to 

policyholders who invest in resilience (Cli-
mateWise 2019). It would reduce risk expo-
sure. 

strategy - Divest from fossil energies and enhance 
investments in low-carbon technologies and renew-
able energies 
• Although not directly targeting adapta-

tion, this recommendation answers to the 
objective of addressing simultaneously 
adaptation to and mitigation of climate 
change. 

Involvement - Help policymakers identify the appro-
priate areas in which public-private cooperation can 
be beneficial 
• This could be done by providing research, 

encouraging prevention measures, deliver-
ing financial solutions and applying their 
expertise to track trends, and define 
problems posed by climate change (Insurance 
Europe 2016). 

tools 

• open source models (such as the oasis loss 
Modelling Framework): The Oasis Loss Model-
ling Framework is an open source catastrophe 
modelling platform, free to use and constitut-
ed as a not-for-profit company. Its develop-
ment is largely driven by the global insurance 
and reinsurance community. In 2018, 80 mod-
els were covered. Information is available at 
this link. 

• climateWise principles: The ClimateWise Prin-
ciples aims at providing a comprehensive re-
porting framework for the insurance industry. 
More information is available at this link. 

• climada: developed in switzerland, Climada is 
an open-source economics of climate adap-
tation assessment model that uses state-of-
the-art probabilistic modelling to estimate the 
expected economic damage, the incremental 
increase from economic growth and the fur-
ther incremental increase of damage resulting 
from climate change. More information at this 
link. 

• ZÜRS Geo (Zonierungssystem für Über-
schwemmungsrisiko und Einschätzung von 
umweltrisiken): developed in Germany, pro-
vides an online risk assessment tool for the 
insurance industry to assess flood risk and 
offer risk-related premiums. More information 
at this link.

• swiss re’s catnet: gives a general understand-
ing of flood risks and explains how to manage 
and insure them. It also explores different 
types of flooding and the challenges involved 
in making them insurable. More information 
at this link. 

5 recoMMenDations

https://oasislmf.org/
https://www.cisl.cam.ac.uk/business-action/sustainable-finance/climatewise/principles
https://climate-adapt.eea.europa.eu/metadata/tools/climada
https://climate-adapt.eea.europa.eu/metadata/tools/climada
https://vds.de/kompetenzen/naturgefahren/services-fuer-gdv-mitgliedsunternehmen/zuers-geo-gdv-1
https://www.swissre.com/reinsurance/property-and-casualty/solutions/property-specialty-solutions/catnet.html
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CAse studies And best 
PrACtiCes

“Blue Marble”, a start-up to provide insurance to 
low-income populations (more information at this 
link)
• In places exposed to significant climate haz-

ards, insurance premiums may become too 
high to be supported. New models need to be 
imagined. 

Insurance and reinsurance for damages from natu-
ral catastrophes (more information available at this 
link)
• In France, part of a Natcat’s surcharge on pre-

miums goes to a public fund for investments 
(around €200 m). This investment goes towards 
the implementation of risk-reduction measures 
for insured, as is required in their local risk pre-
vention plan, and for local authorities, so they 
may act as climatic/flood risk prevention proj-
ect managers at river basin level. 

A data-sharing initiative on climate risks (more infor-
mation available at this link)
• The Federation of Finnish Financial services 

(Finanssialan Keskusliitto) created a joint flood 
insurance data-sharing initiative with the Finn-
ish Environment Institute. This is an example of 
a data-sharing partnership that other insurers in 
the world could introduce in their country.

Including aggressive physical scenarios by Aviva 
(more information available at this link)
• Aviva initiated a project to create best-in-class 

climate-related scenario analysis capability 
to enhance our disclosure. The project covers 
the identification of appropriate climate-related 
scenarios, assessment of those scenarios, and 
development of reporting formats for the re-
sults of the scenario analysis. The introduction 
of a more aggressive physical risk scenario, ex-
pecting an increase in temperatures of up to 6°C 
by 2100, enables the potential impact of more 
extreme physical risk outcomes to be assessed 
over a decision-useful, consistent and compara-
ble time frame with the one used for transition 
risks. 

http://bluemarblemicro.com/
http://bluemarblemicro.com/
https://www.insuranceeurope.eu/sites/default/files/attachments/Target%20Two%20Degrees%20examples.pdf
https://www.insuranceeurope.eu/sites/default/files/attachments/Target%20Two%20Degrees%20examples.pdf
https://www.insuranceeurope.eu/sites/default/files/attachments/Target%20Two%20Degrees%20examples.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2019/05/TCFD-Changing-Course-Oct-19.pdf
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Architects6.
contributors and/or reviewers : 

How to ensure that climate change adaptation 
is considered on every project?

• Climate change adaptation should be 
considered on all projects. IPCC sr 10 
recognises climate change adaptation as 
a critical component of disaster risk re-
duction, yet the need for climate change 
adaptation and mitigation strategies is 
not routinely considered as part of the 
design process and/or not undertaken 
methodically.

How to ensure that site-specific risks and po-
tential benefits are sufficiently well analysed 
and addressed?

• successful adaptation strategies require 
an understanding of anticipated climate 
change risks coupled with a rigorous as-
sessment of site-specific characteristics 
such as orientation, elevation, slope, mi-
cro-climate etc, yet local climate projec-
tions may not always be readily available 
or potential long-term impacts clearly un-
derstood.

How to ensure we reduce reliance on mechan-
ical systems?

• An over-reliance on mechanical systems 
increases vulnerability and reduces resil-
ience. Passive design is crucial in thermal 
comfort to assure both adaptation and 
mitigation goals in the building sector. 

 

Vernacular design is often seen as a social 
devaluation in favour of so-called “modern” 
designs, less adapted to the present and fu-
ture climatic conditions of the countries con-
cerned. But both should go hand in hand to 
make buildings more resilient. 

How to address lack of awareness together with 
a fragmented design chain?
• successful climate adaptation strategies rely 

on integrated design solutions and effective 
collaborative working practices across dif-
ferent disciplines in which the hierarchy of 
risk is understood so that it can be progres-
sively reduced throughout the entire design 
process, from planning through to construc-
tion.

How to tackle lack of regulation and market 
drivers?
• Greater advocacy is required about the need 

for clear guidance and coherence around 
policy and standards in relation to climate 
change adaptation and mitigation. Closer 
cross-sector collaboration is also required 
between built environment professionals, 
insurers, and funders. This includes sharing 
knowledge on different geographical areas, 
in order to compare  different ways  of solving 
common problems.

5 Main iDentifieD challenges

https://www.ipcc.ch/site/assets/uploads/sites/2/2018/07/SR15_SPM_version_stand_alone_LR.pdf
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Table 3: seven Key Messages from ‘The business case for 
adapting buildings to climate change’

Context & bibliogrAPhy

While attention among built environment professionals 
is increasingly focused on the urgent need to reduce 
carbon emissions, the growing frequency of extreme 
w, floods, and wildfires etc, is a reminder of the need to 
also focus on the matter of climate resilience and adap-
tation. An association of architecture organizations 
summarized the challenges posed by climate change 
and the solution to solve them in a guide aiming to lead 
architects towards the achievement of UN sustain-
able goals (UN, 2018). In its report, ‘The business 
case for adapting buildings to climate change’, Inno-
vate UK published seven key messages together with 
a number of recommendations.

seven key Messages

o The market for design services to adapt 
buildings to future climate change remains 
very limited 

o At present, the construction and property 
industries have no adaptation plan to tackle 
climate change

o The limited market is not an excuse for 
building design professionals to do nothing 

o Clients and professionals urgently need 
educating in climate change adaptation for 
buildings

o Construction clients risk procuring stranded 
assets if they do not heed climate change risks 

o There is a need for a programme of moni-
toring and evaluating the performance of cli-
mate adapted buildings.

o The Government must signal that adaptation 
in the built environment is a critical issue 

stAte of PlAy

• Failure to address climate adaptation is recognised 
as a key risk: In June 2020, the Commonwealth 
Association of Architects published its ‘sur-
vey of the Built Environment Professions in 
the Commonwealth’ in which respondents 
from 33 countries rated ‘Climate Change’ and 
‘resilience to disaster and the need for adapta-
tion’ as two of the biggest challenges facing 
the built environment in their countries. re-
spondents also cited ‘rapid urbanisation’, 
‘Urban sprawl’, ‘Outdated planning policy and 
building code’ together with ‘Lack of enforcement 
of existing regulations’ among their top 10 
challenges.

• More research is necessary: A scoping study 
published in February 2020 by the Norwegian 
University of science and Technology iden-
tified that there is a notably small body of lit-
erature on climate impacts and adaptation 
measures for buildings. In particular, there is 
a lack of material concerning the implication 
of climate change and relevant adaptation 
measures in cold climates

• architects have a key role to play: In April 
2019, the International Union of Architects 
(UIA) sDG Commission, together with Arca-
sia and the Institute of Architects Bangladesh, 
signed the ‘UIA sDG Dhaka Declaration’, 
calling on architects to actively contribute 
to the achievement of the UN sustainable 
Development Goals. The Declaration notes 
that “Architects can take action to reduce or 
eliminate the climate changing emissions asso-
ciated with the construction and operation 
of the buildings they design and make their 
designs adaptable to anticipated changes in 
climate”.

• specialist courses are available. the Quebec 
Observatory for Adaptation to Climate Change: 
Launching in spring 2021, the Quebec Observa-
tory for Adaptation to Climate Change will offer 
a 22 hour short course aimed at educating archi-
tects and other built environment professionals 
about the need to consider resilience and adap-
tation in relation to their projects. 

https://www.arcc-network.org.uk/wp-content/D4FC/Adapting_buildings_to_climate_change_execsummary.pdf
https://www.arcc-network.org.uk/wp-content/D4FC/Adapting_buildings_to_climate_change_execsummary.pdf
https://www.google.co.uk/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D%26cad%3Drja%26uact%3D8%26ved%3D2ahUKEwig3s26huDtAhVEXRUIHZUVAK8QFjACegQIBRAC%26url%3Dhttps%253A%252F%252Fwww.mdpi.com%252F2071-1050%252F12%252F5%252F1721%252Fpdf%26usg%3DAOvVaw2KQadZr4xWSDCSxc0EGgfF
https://www.lesoleil.com/actualites/une-toute-nouvelle-formation-en-adaptation-aux-changements-climatiques-a-luniversite-laval-b406162f2f02beccbe0680c0c541afd8
https://www.lesoleil.com/actualites/une-toute-nouvelle-formation-en-adaptation-aux-changements-climatiques-a-luniversite-laval-b406162f2f02beccbe0680c0c541afd8
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• An increasing number of environmental frame-
works exist which are intended to help building 
designers to engage with the subject of sustain-
ability, and recognise the importance of climate 
resilience, e.g.: BrEEAM, HQE, IFC EDGE and 
LEED.

strategy - Embed climate resilience and adap-
tation into existing methodologies

• The preparation of formal evidence-based 
climate assessments and adaptation strate-
gies should become an integral part of the 
designer’s workflow and jointly owned by all 
members of the design team.

Involvement - Increase inter-disciplinary, 
cross-sector collaboration

• Effective adaptation relies upon each 
member of the design team recognising 
the importance of their contribution at 
each stage in the process, , i.e., planning, de-
sign, engineering and construction.

strategy - Promote passive design and na-
ture-based solutions

• successful climate adaptation begins with 
the application of comprehensive passive 
design strategies which draw upon natural 
characteristics such as shade and venti-
lation and work with, rather than against, 
natural systems. 

Training - Integrate climate resilience and ad-
aptation into existing curriculum for both ex-
isting professionals and students

• Develop programmes to ensure that built 
environment professionals understand the 
importance of and are equipped with the 
necessary skills to engage with the challenges 
of climate resilience and adaptation.

Involvement - Promote advocacy and 
awareness around the importance of cli-
mate adaptation
• Professional bodies need to promote 

advocacy and help raise standards 
around climate adaptation with policy-
makers, clients and their members.

tools

• climate_aDaPt: The European Climate Adapta-
tion Platform Climate-ADAPT is a partnership 
between the European Commission and the 
European Environment Agency (EEA). Cli-
mate-ADAPT is maintained by the EEA with the 
support of the European Topic Centre on Cli-
mate Change Impacts, Vulnerability and Adapta-
tion (ETC/CCA). Climate-ADAPT aims to support 
Europe in adapting to climate change helping 
users to access and share data and information 
on (more information at this link) : 

o Expected climate change in Europe
o Current and future vulnerability of regions  
 and sectors
o EU, national and transnational adaptation   
 strategies and actions
o Adaptation case studies and potential   
 adaptation options
o Tools that support adaptation planning

• climate Just is a web-based information tool 
designed to help with the delivery of equita-
ble responses to climate change at the local 
level in the north-west of England. Its focus 
is to assist the development of socially just 
responses to the impacts of extreme events, 
such as flooding and heatwaves, as well as 
supporting wider climate change adaptation, 
(more information at this link)

• ukciP, formerly known as the UK Climate Im-
pacts Programme, based at the University of 
Oxford, produces guidance and tools for use 
in the development and implementation of 
planning adaptation strategies, (more infor-
mation at this link).

5 recoMMenDations

Figure 24: UKCIP Adaptation Wizard

https://www.breeam.com/
https://www.behqe.com/
https://edgebuildings.com/
https://www.usgbc.org/leed
https://climate-adapt.eea.europa.eu/
https://www.climatejust.org.uk/messages/adapting-buildings
https://www.ukcip.org.uk/wizard/
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• The Green Studio Handbook, Environmental 
Strategies for Schematic Design: provides a 
resource for designers seeking guidelines to 
integrate green design strategies into the con-
ceptual and schematic design stages, (more in-
formation at this link).

• Local Climate Zones classification scheme: a 
global approach aiming to describe and characterize 
the physical nature of cities. The scheme com-
prises 17 zones based mainly on properties of 
surface structure (e.g. building and tree height & 
density) and surface cover (pervious vs. imper-
vious). More information at this link. 

CAse studies And best 
PrACtiCe

Climate change impact assessment, red Hill Primary 
school (more information at this link).
• This case study was developed by Worcester-

shire County Council using the UKCIP Adaptation 
Wizard (Version 1.0). The Adaptation Wizard was 
used by the County Council’s architect to assess 
the impacts of climate change on a new school 
and to provide an initial outline adaptation strat-
egy for the design and construction phases, and 
throughout the design life of the building.

Private sector firms are taking a lead (more informa-
tion at this link).
• Engineering firm Cundall is among those demon-

strating leadership with the publication of its 
‘sustainability roadmap’ which identifies how 
the firm intends to maximise its impact under 
six key target areas: Climate positive action, Zero 
carbon energy, Health & Wellbeing, Materials and 
supply Chain, Ethics and Equity, and Climate Ad-
aptation. Its Climate Change Adaptation strategy 
aims to mitigate the impacts of predicted climate 
change scenarios by providing evidence-based 
design solutions and advice while improving 
how the firm’s design advice responds to climate 
change scenarios by commissioning research 
and collaborating with others to investigate the 
effects and solutions of climate change on build-
ing and infrastructure design.

Thermal comfort in the Czech National Library of 
Technology (more information at this link)
• The Czech National Library of Technology can 

be pre-cooled during summer months via natural 
ventilation through operable windows. A con-
crete core activation system is used to heat 
and cool the building. The façade is divided into 
glazed and solid segments in a near 50/50 ratio 
to minimise solar heat gains. The roof is covered 
with plants, for water-retention, slowing down 
roof drainage during heavy rains. 

Water management at the Kärcher Visitor Center 
(more information at this link)
• The site has a rainwater retention basin with a 

capacity of 220m3. Woodchip heating with an 
output of 850 KW provides the buildings with en-
ergy. About 160 tonnes of old pallets can be pro-
cessed in the pallet chipper per year and fed into 
the heating system. This covers about 40% of the 
total heating energy requirement. Outside, a bio-
tope with two ponds was created, one of which 
can be used as an extinguishing water pond. Lo-
cal animals and plants are to be settled here.

https://pdfs.semanticscholar.org/8539/967aeeedc0bfb581638a08e26b5a23911f8a.pdf
https://journals.ametsoc.org/doi/full/10.1175/BAMS-D-11-00019.1
https://www.ukcip.org.uk/wp-content/Wizard/UKCIP_Redhill_CS.pdf
https://www.ukcip.org.uk/wp-content/Wizard/UKCIP_Redhill_CS.pdf
https://www.ace-cae.eu/uploads/tx_jidocumentsview/ACE_CHANGEMENTS_CLIMATIQUES_A5_HORIZ_2018_WEB.pdf
https://www.ace-cae.eu/uploads/tx_jidocumentsview/ACE_CHANGEMENTS_CLIMATIQUES_A5_HORIZ_2018_WEB.pdf
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Academic education and continuous professional development of 
architects, EU-funded project 

The European Union’s H2020 Framework Programme for research and Innovation financed a project, led 
in partnership with ACE (Architects’ Council of Europe) to produce and spread some visuals illustrating 
how to integrate new climate change problematics into building conception.

More information at this link.

https://www.ace-cae.eu/
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engineering 
companies

6.

How to harmonize climate risk assessment 
methods along the building value chain?

• The assessment of the adaptation are 
determined at building-fabric level, but 
also at the product and at the building 
service level, along the building life cy-
cle.

How to integrate the adaptation as a busi-
ness-as-usual approach of building process 
stakeholders?

• Clients are unlikely to regard climate 
change adaptation in isolation from 
the overall effort to design and con-
struct

• A clear and effective decision making 
for building adaptation is needed

How to promote solutions robust to uncer-
tainty?

• solutions designed for a certain climate 
condition should also be valuable if the 
condition in the future doesn’t change 
the same way as forecasted

How to secure adaptation responsibility be-
tween building-process stakeholders?

• There is no prescribed industry stan-
dard on adaptation

How to integrate hard and soft adaptation 
measures?

• Necessity to articulate technical and so-
cial/behavioural dimension of adapta-
tion

Context & bibliogrAPhy

Climate change will highly impact buildings’ 
structures and engineering companies working on a 
construction or renovation project will need to adapt 
their practices to develop a future-proof project. The 
impact a project has on society, the environment 
and the economy, and its performance with respect 
to climate change, extend well beyond a project’s 
execution. They call for consideration of a building’s 
extended life cycle that includes not only the delivery 
and management of the project but also the impact of 
deliverables that the project realises, including those 
arising at deconstruction or renovation. Engineering 
companies include all these parameters into the project. 
The tension created in considering a building’s extend-
ed life cycle often calls for more complex and costly 
approaches, frameworks or processes. For adapta-
tion considerations, all actors will share their under-
standing of the issues and then agree priorities and 
an overall strategy that can be carried forward to the 
next phase. specific organisation, legal, financial, and 
information challenges are raised by adaptation.

stAte of PlAy

In contrast to climate mitigation involving, for ex-
ample, greenhouse gas emission during operation 
and energy efficiency, the methods and tools need-
ed to implement adaptation strategies and plan-
ning lack established concepts, clear drivers and 
easily understood incentives. the construction 
sector is anchored by the difficulty to establish 
a common perspective for decision making to be 
able to introduce and implement practical solu-
tions that provide adaptation to climate change. 
But the conventional building and construction 
process is generally sequential and fragmented.
However, given the degree of transformation that 
is needed and the urgency to future-proof build-
ings, it is wise to expect that the ability of both 
demand-side and supply-side actors to mitigate 
climate risks will be challenged. Providing a suc-
cinct appraisal of adaptation issues and respons-
es for each life-cycle phase is therefore essential 
for engineering companies. 

5 Main iDentifieD challenges

contributors and/or reviewers : 
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The consulting engineering industry represented 
by fiDic, the international federation of consult-
ing engineers with a member association group-
ing consulting engineering companies in over 100 
countries, is a major actor on each phase of a 
building’s life cycle from inception through to plan-
ning, design, construction, operation and eventual 
deconstruction or renovation. Engineering com-
panies are encouraged to integrate adaptation 
issues at each phase of a building’s life cycle. A 
similar life-cycle has been adopted for dealing with 
several complex, multifaceted aspects of buildings 
other than adaptation, such as embodied carbon, 
carbon pricing, resource efficiency, circularity, and 
taxation.

Extend the life-cycle approach, including 
not only life-cycle of the building project it-
self but also life cycles of the result of the 
project, namely the building as an asset 
and as a provider of services.

At each phase of the building project (incep-
tion, planning, acquisition, construction and 
operation) integrate clear adaptation man-
agement requirements (see table below).

Implement an effective decision making for 
building adaptation to address organiza-
tion, legal, financial and information issues 
(see...).

Collect Data on adaptation measures.

Train engineers to these issues. Training is 
key, as well as the development of guidance 
documents, standards and codes, shar-
ing of best practices, risk assessment and 
design tools, and certification programs 
for professionals. A ‘learning needs’ as-
sessment should be conducted before the 
design and delivery of (both basic and ad-
vanced levels) training and capacity build-
ing programs.

5 recoMMenDations
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BuilDing cycle reQuireMents

Inception Agree and document the general principles that strategically align each of the 
stakeholders’ expectations.

Planning
Ensure that a fully representative project team briefed by the client delivers a final 
project brief that meets established industry best-practices for identifying and 
implementing adaptation measures.

Acquisition

Ensure that adaptation planning, management, monitoring, review and reporting 
are fully incorporated into a building project’s acquisition phase that involves fi-
nalising the legal and financial processes needed to deliver the project according 
to agreed requirements.

Construction
Ensure that project and contract management procedures monitor, test, certify, 
adjust where necessary and communicate adaptation requirements, impacts and 
outcomes.

Operation Recognise the importance of comprehensive reviews of evidence-based impacts 
in monitoring and adjusting planned and specified adaptation measures.

tools

• PIEVC Engineering Protocol: the “Public infrastruc-
ture engineering vulnerability committee” proto-
col based on an “engineers Canada” initiative is 
a five step process (1-Project definition setting 
boundaries, 2-Data gathering and sufficiency 
including identification of the features of the 
infrastructure and of the applicable climate, 
3-risk assessment including identification of 
components’ sensitivity to particular climate 
parameters, 4-Engineering analysis including 
assessment of total projected load and capac-
ity, 5-recommendations) to analyse the engi-
neering vulnerability of an individual infrastruc-
ture (e.g. a building or an infrastructure system 
such as a potable water treatment and supply 
system) to current and future climate parameters 
such as extreme heat or extreme rainfall.  

• Weathershift: is a tool, from an ArUP led ini-
tiative, using data from global climate change 
modelling to produce EPW weather files adjust-
ed for changing climate conditions (i.e. FTMY 
data). Projected data can be produced for any 
location in the world where weather data files 
in EPW format are available for shifting under 
three future time periods (2035, 2065, 2090) across 
a range of climate scenarios.

• CCWorldWeatherGen: “Climate Change World Weather 

File Generator for World-Wide Weather Data – 
CCWorldWeatherGen | sustainable Energy research 
Group” 2015.

CAse studies And best 
PrACtiCes

Nanaimo regional general hospital –climate change 
vulnerability assessment, Canada
• A climate change vulnerability assessment 

was conducted by the Vancouver Island Health 
Authority for Nanaimo regional General Hospi-
tal (NrGH) using the PIEVC protocol. The work 
consisted of identifying the potentially vulnera-
ble infrastructure systems, determining possi-
ble climate change induced effects on relevant 
climatic parameters, and developing a risk rat-
ing for each possible interaction. More informa-
tion at this link.

https://pievc.ca
http://www.weather-shift.com/
https://energy.soton.ac.uk/climate-change-world-weather-file-generator-for-world-wide-weather-data-ccworldweathergen/
https://www.egbc.ca/getmedia/c8863c8e-69cc-4957-932f-51034f5fd65f/NRGH-PIEVC-Climate-Change-Vulnerability-Assessment-Report.pdf.aspx
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rEsALLIENCE delivered two numerical modelling projects 
of Urban Heat Islands simulations through the quantifi-
cation of vegetation evapotranspiration under hot and 
uncomfortable meteorological conditions. The objective 
of this type of study is to evaluate the cooling potential 
of an urban development project. Both presented case 
studies are in Île de France and under the same climate 
hypothesis, however:

• The first case study concerns a listed Hauss-
mann-style building whose capacity to adapt to cli-
mate change is constrained by the urban context, 
architectural heritage and regulations;

• The second case study concerns a study in the de-
sign phase constrained by carbon neutrality objec-
tives in a new urban environment involving other 
building projects.

This case study allowed the promoters of a train station 
requalification project to evaluate and map the impact of 
evapotranspiration from the different vegetated zones on 
project area and its close environment under conditions 
of high heat. For the modelling, the choice of a hot weather 
situation has been chosen in coordination with the client, as 
well as the hypothesis related to the irrigation conditions of 
vegetation areas, including green roofs, roof gardens, trees 
and green facades. 

The results of the simulation with the cooling potential are 
presented with: 
• Air temperature at 1m from surfaces (floors, walls, roofs, 

etc.);
• 3D iso-contour for a given air temperature threshold;
These 3D envelopes allow to visualize the zone inside which a 
gain of 1° or 2° is calculated by the modelling.

Figure 1: Urban Plan-
ning with Nature-Based 
solutions for Adaptation 
(source: Global Commit-
tee for Adaptation 2019)

Numerical modelling for a better adaptation of buildings to climate-change 
induced urban heat islands – resallience

  
The purpose of this study was to assess the impact of 
variable coefficient of evapotranspiration upon surfaces 
and air temperatures as well as the thermal comfort. The 
latent flux being directly proportional to the loss of water 
through evapotrans piration from green areas, it has an 
impact upon the surface temperature as evapotranspira-
tion is known to have a cooling effect. 

From this assessment, it is also possible to estimate the
appropriate irrigation strategy for the maintenance of 
green areas of the project. In this case study, the mete-
orological situation has been defined following a hot pe-
riod of summer 2050 according to the RCP 8.5 (fig 2). 
A strong difference on surface temperatures (until 15°C) 
and air temperatures (until 5°C) can be seen between 
three scenarios of evapotranspiration.  

More information at this link

siM 1 siM 2 SIM 3

Figure 2: simulations of surface temperatures for the late afternoon of July 25th, 2050

Case study 1: Evaluation of the cooling potential of a train station requalification project. 

Case study 2: Evaluation of the cooling potential of green roofs and spaces for a real estate project  

https://www.resallience.com/
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Carbone 4, a major consulting firm for climate 
strategy, developed for Icade (under a pilot project 
launched in 2015) a method and conducted the as-
sessment of climate risks on its portfolio of assets. 
The risk diagnosis was established at the level of 
each building to capture the specificities related to 
its environment and its technical characteristics, 
faced with climate evolutions. This diagnosis en-
abled the identification of the adaptation solutions 
to be implemented at the building level and corpo-

rate level to fully integrate the subject into its de-
velopment strategy. Now used by several French 
and European real estate companies (Icade, Gecina, 
Klépierre and Altarea Cogedim), the Carbone 4 method 
has shown its value and interest and makes it pos-
sible to enter into the subject of adaptation in a con-
crete way. In addition, the method is compatible with 
labels and technical standards which are starting to 
offer specific resilience modules. More information 
at this link.

http://www.carbone4.com/adaptation-resilience-parcs-immobiliers/
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material, equipment 
& Construction  

7.

Which construction materials will be needed 
by 2050, considering the rising temperatures 
and increased frequency of climatic haz-
ards?

• Climatic hazards will impact the struc-
ture of buildings, as presented in the con-
text section, but also the value chains of 
construction materials. Integrating ad-
aptation objectives from the conception 
phase may also impact the type of mate-
rials needed.  

How to deal with climate change impacts on 
the building materials’ durability for existing 
buildings as well as future constructions?

• Chronic hazards as well as changes in 
conditions may alter materials’ char-
acteristics and durability (see the part 
on climate impacts for more informa-
tion). 

How to limit the environmental impact of the 
adaptation process? How to optimize ener-
gy consumption and reduce greenhouse gas 
emissions?

• Adaptation to and mitigation of climate 
change should be pursued simultaneous-
ly. The impact is expressed in terms of CO2 
emissions, consumption of natural resources 
and biodiversity. 

How to conciliate imperatives of comfort, resis-
tance and energy performance in the develop-
ment of materials?
• Buildings will face increasing constraints due 

to extreme events and gradual changes in cli-
mate conditions. However, keeping in mind 
climate mitigation, it should not be forgot-
ten that materials more adapted to climate 
change may generate higher GHG emissions 
over their lifecycle. 

What solutions can be found to adapt to the de-
pletion of natural resources?
• In the future, some materials may not be 

available anymore, or become too costly. This 
concern applies to both industrial processes 
used to produce materials and to the use of products. 

5 Main iDentifieD challenges

Context & bibliogrAPhy 

Climate change is now a major tendency on the con-
struction market. Materials now have to be hazard-re-
silient and maintain an optimized insulation. Howev-
er, building materials companies are dependent on 
the construction market and regulatory standards 
that encourage buyers to turn to certain types of ma-
terials. 
Their leeway is therefore concentrated in research 
and development, in advising real estate developers, 
and in finding ways to produce materials that have 
a limited impact on the environment. Indeed, the ex-
traction of natural resources to be used as building 
materials consumes energy, cause environmental 

degradation and contribute to global warming (sa-
gheb, Azadeh & Vafaeihosseini, Ehsan & ramanchar-
la, Pradeep, 2011). 
It is of utmost importance to assess the building 
materials’ durability. In fact, climate change conse-
quences (temperature and precipitation evolution, 
increased solar radiation, wind loads evolution), con-
sidered individually or combined, will impact the du-
rability of the materials used in the building envelope 
(Nijland, Adan, Van Hees, Van Etten, 2011). These is-
sues will affect the degradation rate of building ma-
terials.  It is thus necessary to determine adaptation 
solutions at a materials level, for instance by looking 
at the performance of key materials in current cli-
mates that are close to the projections.

contributors and/or reviewers : 
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It is also necessary to include more global design 
solutions that will help enhance the durability of 
the building materials used. Mitigation and adap-
tation should thus both be pursued. A PBMC report 
presents the role of bio-based building materials 
in climate change mitigation, with the example of 
Brazil (PBMC, 2018). A project commissioned by 
the swedish Association of Local Authorities and 
regions (sveriges Kommuner och Landsting 2016) 
concludes that, based on a large number of LCA 
studies, “wood-based buildings are appropriate for 
long-term strategies for reducing fossil fuel use 
and GHG emissions when combined with sustain-
able forestry”. Moreover, considering the impact 
of building materials from a life-cycle perspec-
tive (resource extraction, transport, refinement, 
manufacturing process, utilization, disposal), it is 
necessary to reduce the amount of new materials 
needed. Enabling a circular building industry is a 
particularly efficient way to achieve this goal by 
reducing energy consumption (material embodied 
energy), waste production and virgin resources 
extraction (reuse, upcycle, recycle building materi-
als). The Cradle to Cradle design concept and the 
BAMB project (Buildings As Material Banks) are 
two relevant examples showing how the construc-
tion materials’ industry can shift from a linear to a 
circular model.

stAte of PlAy

In the European Union, the Directive 2018/851 (EU), 
amending the Directive 2008/98/EC on waste, now 
includes the construction and demolition wastes 
as a primary issue to be dealt with. Especially, it 
aims at redefining the idea of waste recovery in 
order to “cover forms of recovery other than en-
ergy recovery and other than the reprocessing of 
waste into materials used as fuels or other means 
to generate energy. It includes preparing for re-use, 
recycling and backfilling and other forms of ma-
terial recovery”. Moreover, to facilitate re-use and 
high-quality recycling, the Directive enjoins the 
member states to promote selective demolition.
The BAMB project (Building As Material Banks) 
that was launched in september 2015 as part of 
the EU funded Horizon 2020 program, aims at “en-
abling a systemic shift in the building sector by 
creating circular solutions”. In fact, building mate-
rials have historically been used as part of a linear 
model in which they end up as waste when the 

building is refurbished or torn down. This model, 
by constantly increasing the need for new build-
ing materials, is contributing to the ecosystem 
destruction, resource scarcity and energy overcon-
sumption. Therefore, the BAMB project intends 
to turn buildings into banks of valuable materials 
that can be reused, thus reducing the need for new 
material production and the amount of waste generated 
by the building sector. 
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The BAMB goal to enable a circular building sector 
will be achieved through three main solutions:
• Materials Passports: “they are (digital) sets of 

data describing defined characteristics of mate-
rials and components in products and systems 
that give them value for present use, recovery, 
and reuse”;

• reversible Building Design: it consists of a dif-
ferent building construction and refurbishment 
approach enabling efficient repair, re-use and 

recovery of building materials by facilitating de-
construction and building parts removal;

• Circular Building Assessment: a decision-mak-
ing model, declined as a BIM prototype, will be 
developed in order to assess resource produc-
tivity and assist the different stakeholders in 
“making better choices and designs in order to 
enhance reuse potential and transformation ca-
pacity”.

research - Observe practices in geographical areas 
where regular extreme weather conditions already 
exist
• In these areas, materials are adapted to cli-

mate conditions. Following this approach 
would contribute to adapt materials to fu-
ture conditions in other areas.

strategy - Adapt the ranges and productions to the 
different habitat types 
• This recommendation stresses the impor-

tance of local practices to adapt buildings 
to climate change. 

Involvement - raise awareness on climate change 
issues among the different actors involved in the 
project and spread good practices
• Material, equipment and construction actors 

have a role to play in engaging real estate 
developers and investors in the process of 
adapting buildings to climate change. 

research - Orient research & Development towards 
direct adaptation issues by promoting eco-innova-
tion approaches, as well as partner with industry to 
enable innovation
• Eco-innovation approaches may include bio-

based materials. Indirect adaptation issues 
concern for instance the expansion of bio-
diversity in cities. It includes the production 
of windows visible by birds or roof materials 
adapted to local vegetation.

research/strategy - Engage in circular economy 
approaches by limiting waste materials and enable 
better recycling and material reutilization
• This recommendation is also in line with the 

objective of climate mitigation. 

5 recoMMenDations
tools

• the green guide (Bre): a guide that provides 
guidance on how to make the best environ-
mental choices when selecting construction 
materials and components. It can be useful 
to construction materials companies to antici-
pate changes to come in the materials market. 
More information available at this link. 

• Materials Passports Platform (BaMB): a “one 
stop shop” providing the user with information 
about the value potential of building materials 
for the whole construction life cycle (planning, 
construction, repair, renovation, repurposing) 
and with the ability to track materials’ quality 
and modifications. More information available 
at this link.

CAse studies And best 
PrACtiCes

Fox Vakanties building (C2C inspired project)
• Beyond using healthy building materials 

(from occupant and environmental perspec-
tives), this building has been designed with 
a particularly high potential for disassembly, 
reconfiguration and recycling. For instance, 
façade panels are feather edged, instead of 
being glued in order to be replaced without 
being destroyed if technology evolves. The 
steel structure includes minimal welding to be 
reused or recycled without almost any waste 
(11% reusable, 88% recyclable, 1% lost). Con-
nections between floors can be changed and 
staircases repositioned without a need for an 
energy-intensive demolition process in case 
of building reconfiguration. This example il-
lustrates how a building can become a bank 
of material, as defined in the BAMB European 
project.

https://www.bregroup.com/greenguide/page.jsp%3Fid%3D2072
https://www.bamb2020.eu/
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Energy efficiency and better comfort in hot climate 
thanks to Typha material developed by TyCCAO pro-
gram in Dakar, senegal
• This project is initiated by various French and 

senegalese structures (GrET - Professionals 
of solidarity Development, Concept Biobuild, 
Ministry of the senegal Environment and sus-
tainable Development, through its Environment 
Directorate and supported by FFWE - French 
Fund for the World Environment). One of the 
main objectives is to contribute to the develop-
ment of buildings with low environmental im-
pact through their energy efficiency due to the 
use of local and biobased building materials, in-
cluding Typha plant as insulation material. More 
information at this link.

Cool surface coating promotion in south-Africa 
• The south African National Energy Development 

Institute’s (sANEDI) Cool surfaces Project is the 
response to south Africa’s building need for a 
quality energy passive, low cost, low mainte-
nance cooling technology that is fire retardant 
and waterproof. A building that does not have 
air conditioning is kept at a cooler (i.e. from 
34°C to 25°C) and more constant temperature. 
In a building with air conditioning, the average 
energy savings range from approximately 7%-
15% of total cooling costs. “Whitening 100 m2 
of roofing cancels the warming effect of 10 tons 
of CO2 emissions (or 0.6 tons per year for the 
life of the roof)” (more information).

Electrochromic glass 
• Electrochromic glass (such as “sageGlass” 

from saint-Gobain), is now a mature adaptive 
façade solution providing a dynamic control of 
daylight (visible light transmission from 60% to 
1%) and solar heat (g-value from 0,41 to 0,04) 
entering the building spaces, and avoiding ad-
ditional sun-shading equipment, which is often 
sensitive to strong wind or rainfall.  sageGlass 
provides improved comfort against glare and di-
rect sunlight, as well as a reduction of cooling 
and lighting loads by up to 20% and peak load 
up to 26% as demonstrated throughout numer-
ous third-party studies. Access to natural light 
and views to the outdoors are maintained at all 
times. This solution is a real asset to improve 
a building’s energy performance and occupants’ 
well-being and health. Moreover, it contributes 
to achieving green certifications (LEED, BrEE-

AM etc.) along with a thorough smart building 
design.

• To date, sageGlass helped save energy while en-
hancing comfort in more than 1’000 projects in 
27 countries. A great example is the IATA executive 
office near Geneva Airport in switzerland, where 
the skylight was renovated using dynamic glass, 
resulting in a reduction of cooling loads esti-
mated at 60%. The benefits on the energy bill, 
as well as on the occupants’ experience, were 
confirmed by the facility manager of IATA (more 
details can be found here).

https://www.construction21.org/france/articles/fr/senegal-dakar-lancement-officiel-du-programme-tyccao.html
https://www.sanedi.org.za/Cool%20Surface.html
https://www.sageglass.com/eu/case-studies/iata-executive-office-switzerland.
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Wood, the renewable resource for a 
sustainable future - China Academy 
of Building research

The sino-Canadian Ecological Demonstration Area 
is a community-wide low-carbon and ecological 
demonstration project located in Binhai New Area, 
Tianjin, China. It is launched in 2012 by the Chi-
na National Ministry of Housing and Urban-rural 
Development (MOHUrD) and Natural resources 
Canada (NrCan). The project introduces Canadian 
best practices in sustainable urban planning, eco-
logical community infrastructure and wood frame 
building technology to build a sample eco-district 
for other cities to follow.
The demonstration project covers an area of 1.8 
km2, including residential townhouses, office build-
ings and a science centre. The townhouses, cov-
ering 50 000 m2, were built with light wood frame. 
They reach the Canadian energy efficient standard 
super E®. C-Mars Office Buildings have prefabri-
cated energy-efficient wood walls (PEEWW) made 
from Canadian lumber, which greatly increased the 

building assembly rate and energy saving property. 
The Wood science Centre is a two-story building 
with Douglas-fir glulam clad with western red ce-
dar panels. Together with components like water-
proof breathable membrane, OsB board, insulation 
materials and fireproof gypsum board, it forms a 
complete waterproof, fireproof, ventilated and en-
ergy-saving ecological system. 
The application of wood structure in this project 
offered buildings a better thermal insulation per-
formance, a high rate of prefabricated building 
components, an excellent seismic behaviour and a 
green and low-carbon as well as faster construc-
tion speed. Moreover, compared to steel and con-
crete constructions, wood constructions have in-
herent characteristics that allow them to operate 
as single units to withstand earthquake forces. 
Therefore, wood structure is an ideal construction 
system in areas prone to seismic activity like China 
who has roughly half of its landmass located in an 
earthquake zone. Overall, wood construction is a 
safe, carbon-neutral and sustainable alternative to 
the incumbent structural materials of urban China.
More information at this link.

  

  

 

http://www.cabr.com.cn/engweb/index.htm
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Bamboo as a sustainable construc-
tion material to tackle global climate 
change 

International Bamboo and rattan Organization (IN-
BAr)
Bamboo is one of the fastest growing woody plants 
on Earth and is an important natural resource of 
the Global south. It can help meet various develop-
ment goals, including the UN sDGs 1, 7, 11, 12, 13, 
15 and 17. Bamboo is a versatile material with over 
10’000 uses and applications that has been used 
since ancient times to build construction. Bamboo 
is a lightweight material with high tensile strength, 
flexibility, high load bearing capacity and durability. 
Once treated, Bamboo makes an ideal green con-
struction material.

• Adaptation benefits: INBAr and its develop-
ment partners in Africa, Asia and Latin America 
have developed technologies and construction 
techniques for modern structures. These have 
been transferred to about 50 countries, and 
currently bamboo is widely used as an environ-
mentally-friendly construction material for the 
construction of: 1) Earthquake or natural disasters 
resistant houses (Fig 1); 2) Low cost social 
houses (Fig 2); 3) Post-disaster rehabilitation 
and reconstruction, since bamboo is a ready-
made/easy to construct material. Moreover, it 

is used for river transportation and as boats 
in many parts of the world. Bamboo helps im-
prove resilience to climate change as it is a 
renewable resource (possibility of annually har-
vesting) without degradation or deforestation, 
with rapid establishment and a great resistance 
capacity to climate change impacts (withstand 
flash floods and fires). It is important to empha-
size that houses or facilities built with bamboo, 
besides boosting local economies and em-
ployment, resilience of communities against 
climate change and natural disasters impacts, 
also provides enormous climate change mitiga-
tion impacts.

• Mitigation benefits: Compared to other high 
energy-consumption construction materials 
such as concrete and steel, bamboo houses 
can make it easier to achieve thermal com-
fort, reduce energy consumption, and maintain 
a healthy environment inside the building. A 
study shows that during the construction pro-
cess, a bioclimatic bamboo house generates  
75.6 Kg CO2eq /m2. However, it can capture the 
equivalent of 82 Kg CO2eq /m2, amounting to 
a negative balance of -6.8 Kg CO2eq /m2. This 
shows that bamboo could play a very positive 
role in tackling climate change by reducing the 
carbon emissions produced by the global con-
struction sector.  More information at this link.

Figure 1: Elevated 
Bamboo House, INBAr
(Ecuador, 2009)

Figure 2: Bioclimatic 
Bamboo House, INBAr
 (Ecuador, 2019)

Figure 3: Bamboo Tea 
House, INBAr (China, 
2009)

https://www.inbar.int/fr/
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Property & 
facility managers

8.

How to measure the adaptation of buildings to cli-
mate change? 

• Whereas mitigation is easily measurable (in 
terms of GHG emission reductions), adapta-
tion is by nature more complex to measure, 
due to the uncertainties concerning overall 
MrV (Monitoring, reporting and Verifica-
tion) challenges (Gaia 2018). Measurement 
of a building’s vulnerability is a issue to know 
the adaptation capacity of a building.

Which data can be collected to encourage adapta-
tion?

• Being able to have reliable data is difficult 
as property managers are often between 
the owner and the operator(s), and do not 
always have the necessary tools to collect 
reliable energy data.

• Property and facility managers who can 
collect data play a key role in monitoring 
data for safety and proactive adaptation im-
provements.

What type of awareness needs to be improved and 
which resilience related actions by owners and tenants 
need to be addressed?

• Property and facility managers have a key 
role to play in involving the different actors 
of the building sector.  

• The role of facilities with added resilience 
is also crucial in providing open spaces for 
community uses during extreme weather, for ex-
ample when power or water or any other ser-
vices are down in the area.

What compromises can be found between the us-
ers’ comfort, the building’s security and the ener-
gy performance?
• One of the main examples is thermal comfort: 

rising temperatures and heatwaves will result 
in a surge in energy consumption for cooling 
needs if the standards for comfort stays the 
same. But, with innovative concepts that fo-
cus on eco-conception and natural solutions, 
such as passive building design, comfort 
standards may not be altered. Moreover, hav-
ing less technological equipment in a build-
ing can increase the ability to react in case of 
technological outages (no electricity, heating 
problems…). Measures for existing buildings 
should also be studied, because they were 
not meant to be passive.

How to encourage owners’ investments in inno-
vation and resilience?
• This challenge stresses the importance of 

mobilizing the different actors along the val-
ue chain. Property and facility managers can 
be proactive towards the building owner and 
they need their support. 

5 Main iDentifieD challenges

Context & bibliogrAPhy
 
Property managers are on the front line of increasing a 
building’s resilience, as they are at the crossroad between 
tenants, investors, contractors and local authorities, and 
can influence how well a building is prepared for and re-
covers from a damaging environmental event (CBrE, 
2019). Furthermore, investors can require their real estate 
asset managers to analyse which measures can be taken 
to improve the energy efficiency and the share of

renewable energy in the energy mix of their portfolio, 
in order to make their buildings more resilient and less 
polluting (Gaia, 2018). However, being at the crossroad 
between different stakeholders can also be problematic, 
as property managers are often torn between different 
and sometimes contradictory interests, such as the com-
fort of tenants and the energy performance of buildings. 
Thus, managers must find compromises, adapt to differ-
ent points of view, and raise the stakeholders’ awareness 
about environmental issues. 

contributors and/or reviewers : 
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5 recoMMenDations

Action - Identify gaps in building protection 
• This includes for instance the absence of 

hurricane resistant windows or water pumps. 
The objective is then to upgrade existing 
protections features (CBrE 2019). 

• Focus on a multi-hazard vulnerability as-
sessment and measurement, which in-
cludes adaptive capacity, but also takes 
into account the physical, social and eco-
nomic factors that characterise sensitivity 
(and are easier to assess than pure adap-
tive capacity).

Data - Use available data on environmental hazards 
from national and international sources

• With greater awareness of the information 
available, property managers can be more 
proactive in responding to risks (CBrE 
2019). Monitoring technologies are a core 
issue for the building sectors. It’s important 
to make available performance-based ener-
gy indicators.

Involvement - Engage with local stakeholders, espe-
cially local elected leadership

• The objective for property management is to 
have a stronger voice in local decision-mak-
ing, and to improve communication with lo-
cal authorities. This way, managers can for 
instance receive early warnings of any po-
tential disruption to building services from 
public works projects (CBrE 2019).

Data - Promote and propose EPC (energy perfor-
mance contracting)

• Implementing constraints of results makes 
it possible to put the energetic performance 
at the foreground, even more so if these 
constraints are accompanied by premiums 
when they are respected.

Involvement - Consider psychological factors in en-
ergy management 

• The objective is to adapt energy consump-
tion to the needs and habits of the tenants. 
For instance, in office buildings, we could 
adapt the brightness of the lights depend-
ing on the time of the day to reduce energy 
consumption.

tools

• riskMemeter online: is a tool for climatic risk 
assessment. It is a worldwide mapping of natu-
ral hazards risks, and building-specific reports. 
More information at this link.

• asset view and asset iQ are tools to store doc-
umentation related to building performance. 
asset view is a tool that can facilitate securely 
storing documentation relating to building per-
formance for easy reference (CBrE 2019). As-
set IQ is a tool developed by CBrE, that can be 
installed in a building to provide real-time infor-
mation on its energy consumption and provide 
recommendations on how to improve this con-
sumption. 

• ciria publications: guides aiming at providing 
building owners, facility managers and design-
ers with information for benchmarking on wa-
ter-efficiency. Water key Performance indica-
tors and benchmarks for offices and hotels is 
available at this link. Rainwater and greywater in 
buildings is available at this link. 

• Mycris: a tool based on Climate risk Impact 
screening method to get a company analysis 
for different climate scenarios, information an 
all climate hazards and on the climate change 
impacts for different sectors including real-es-
tate. More information at this link.

https://www.corelogic.com/products/riskmeter.aspx
https://www.waterwise.org.uk/wp-content/uploads/2018/02/CIRIA-2006_Water-Key-Performance-Indicators-and-Benchmarks-for-Offices-and-Hotels.pdf
https://www.waterwise.org.uk/wp-content/uploads/2018/02/Brewer-et-al.-2001_Rainwater-and-Greywater-in-Buildings_Project-and-Case-Studies.pdf
https://c4mycris.com/
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CAse studies And best 
PrACtiCes

Metropolitan Transportation Authority (MTA) Head-
quarters, Lower Manhattan (Us)
• Following the superstorm sandy (in 2012), that 

caused a lot of flooding, the MTA moved essen-
tial equipment to higher places, implemented 
movable barriers to keep floodwaters out, and 
installed pumps in basement areas. In addition, 
the MTA improved the energy efficiency of the 
building by introducing more efficient lighting 
systems and occupancy sensors to turn lights 
off when spaces are unused. As a result, the 
building is 10% more energy-efficient and is fit-
ted to withstand a one-in-500-year flood event 
(CBrE 2019).

Class A office park, New Delhi (India)
• Considering the heavy rainfalls in New Delhi, 

property managers “installed standby irrigation 
pumps to improve drainage, connected electrici-
ty supply between buildings on the campus to 
even out highs and lows in the load, and added 
an air balancing system to existing air condition-
ing to ensure that comfortable temperatures are 
maintained throughout the buildings, especially 
during hotter periods in summer” (CBrE 2019).

National Trust shop, holiday flats and District Coun-
cil Visitors Centre (Boscastle, UK)
• After the floods of August 2004, these buildings 

have been renovated to incorporate adaptation 
measures which will increase resilience to fu-
ture events. The removal of impermeable wall 
finishes, and their replacement with limewash, 
will allow walls to dry out after an inundation. 
Internally, a suspended floor was converted to 
a solid floor to reduce the impact of any future 
flood inundation, and electrical points were 
raised off the ground (Land Use Consultants 
2006).

Development of Climate-related risk assessment 
method for Public Buildings, société Québécoise 
des infrastructures, Canada
• The project launched in 2019 by the “société 

Québécoise des infrastructures” with the “Insti-
tut national de santé publique du Québec” and 
the Consortium Ouranos aims at developing a 
method to assess the vulnerability to climate 

change of nearly 350 public buildings scat-
tered over a territory of 1.5 M km2. The method 
considers eight climate hazards, their physical 
impacts on buildings and operations, and the 
potential consequences for occupants. More in-
formation here.

https://www.ouranos.ca/publication-scientifique/FicheRheaume2020_FR.pdf
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