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Preliminary information

You can 

contribute and 

ask questions to 

the speakers in 

the conversation 

section

The presentation 

will be sent to you 

later

The webinar is 

recorded for 

replay

Please turn off 

microphones 

and cameras 

during the 

presentation



Agenda

Unit start time Unit name

09h30 Introduction

09h45 Fundamentals of climate change adaptation and assessment

10h30 Establishing a diagnosis

11h00 Break

11h10 Establishing a strategy and an action plan

11h45 Examples of the Cities of Paris (FR) and Cascais (PT)

12h15 Conclusion



Introduction
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Project coordinator + monitoring

Development of the learning

program + mentor

Communication and 

dissemination

Replication assessment and 

planning

Mentor

Implementing learning 

program + mentor

Mentors

The consortium
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The project - ENERGee Watch 

Project funded by the European Horizon 2020 program for 

the period 2020-2023. It aims to raise the competence of 

local and regional energy agencies and communities 

through peer-to-peer learning sessions on:

Monitoring & 

verification
(Cyprus Energy 

Agency) 

Data display, 

dissemination 

and validation 

by local 

authorities
(AURA-EE) 

Energy 

and 

climate 

data 

collection
(KSSENA)

Indicators and 

strategies for 

adaptation to 

climate change
(AREC Ile de France)
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Learning objectives of the adaptation module

ⅼ Objective 1: to appropriate the concepts and notions

associated with adaptation to climate change

ⅼ Objective 2: to understand the challenges in your

territory, to understand the climate impacts and

associated effects

ⅼ Objective 3: to be able to prefigure an adaptation to

climate change policy on your territory

ⅼ Objective 4: to draw on the associated methods and

tools, in particular to assess their effects



Who is participating today… 



How do you view adaptation ? 

1

2

3

4

5

6

7
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Fundamentals of climate change 

adaptation



Markers of climate change

https://www.ipcc.ch/report/ar5/wg3/

• GreenHouse Gas (GHG) 

emissions doubled in the 

span of 40 years

• Intensification of emission

accumulation 

• Latency time

https://www.ipcc.ch/report/ar5/wg1/



Markers of climate change

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/

https://www.ipcc.ch/report/sixth-assessment-report-working-group-i//

• Global average temperature increase

of 1.1°C compared to 1850-1900

• Unequivocal human influence in the

global warming

• +1.5°C reached around 2030,

10 years earlier than estimated

• Climate stake = articulated answers

Mitigation + Adaptation

Each additional fraction

of warming counts



Markers of climate change

Nowdays…

Approximately 3.3 to 3.6 billion people live in

contexts that are highly vulnerable to climate

change (high confidence).

Irreversible changes already underway (oceans,

ice caps, global sea level)

«Climate change has adversely affected physical

health of people globally (very high confidence) and

mental health of people in the assessed regions (very

high confidence).»

«Approximately half of the species assessed

globally have shifted polewards or, on land, also

to higher elevations (very high confidence).»

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/



Markers of climate change

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/

Access to regional summaries and interactive maps

https://interactive-atlas.ipcc.ch/

In red, yellow and green: increase

Grey: insufficient data

Points: degree of confidence in the attribution

https://interactive-atlas.ipcc.ch/


Markers of climate change

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/

In the future…

• All regions are expected to experience changes in at

least 5 climatic impact drivers

• Extreme precipitation is projected to increase by

about 7% for every 1°C of global warming

• More intense, more frequent climatic events

% (max.) of species in terrestrial 

ecosystems at very high risk of 

extinction / level of warming

+1,5°

C
+4°C +5°C

14 % 39 % 48 %

https://www.ipcc.ch/report/sixth-assessment-report-working-group-i/



Markers of climate change

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/

Key Risk 1: Mortality and 

morbidity of people and 

changes in ecosystems 

due to heat

Key Risk 2: Heat and 

drought stress on crops

Key Risk 3: Water 

scarcity
Key Risk 4: Flooding 

and sea level rise

« Four key risks (KR) have been identified for Europe, 

with most becoming more severe at 2°C global warming

level (GWL) compared to 1.5°C GWL in scenarios with

low to medium adaptation (high confidence). From 3°C 

GWL and even with high adaptation, severe risks

remain for many sectors in Europe (high confidence) »

Key risk: a fundamental notion of

the IPCC’s reports

An interaction between climate-

related hazards with the exposure

and vulnerability of the affected

human or ecological system



! Staying within the limits of capacity to

cope with the accelerating pace of

climate change

A temperature increase of 3.5°C
in France is equivalent to a
global warming of 2.3°C

“Ecosystem-based Adaptation and other 

Nature-based Solutions are themselves 

vulnerable to climate change impacts. 

They need to take account of climate change 

adaptation if they are to remain effective and

will increasingly be under threat at higher 

warming levels. Nature-based Solutions 

cannot be regarded as an alternative to, or a 

reason to delay, deep cuts in greenhouse 

gas emissions (high confidence).”

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/



The concept of Adaptation

« Adaptation : The process of

adjustment to actual or expected

climate and its effects. In human

systems, adaptation seeks to moderate

or avoid harm or exploit beneficial

opportunities. In some natural

systems, human intervention may

facilitate adjustment to expected

climate and its effects. »

https://www.ipcc.ch/report/ar5/wg2/

An approach aiming at change

► Incremental adaptation

► Transformational adaptation

Intensity of 

change



The concept of Adaptation 

https://www.ipcc.ch/report/ar5/wg2/

• Incremental adaptation:

« Adaptation actions where the central aim

is to maintain the essence and integrity of a

system or process at a given scale. »

• Transformational adaptation:

« Adaptation that changes the fundamental

attributes of a system in response to climate

and its effects. »

Illustration in agriculture



Principles and notions associated with 

adaptation

https://www.ipcc.ch/report/ar5/wg2/

Territory

• Subsidiarity

• Stakeholder

• Local anchorage 

Adaptive 
management

• Flexibility

• Uncertainty

Holistic and 
systemic
approach

• Interdependency

• Chain reactions

• Synergy adaptation / 
mitigation

Adaptation

Notions impacting decision

process, public policies,

stakeholder involving,

values sharing



Principles and notions associated with 

adaptation

Territory

• Subsidiarity

• Stakeholder

• Local anchorage

o Development of solutions that are as close as possible to

the socio-economic specificities of the territories (coastline /

mountains / urban areas / agricultural areas...)

-> Where the stakes lie

o Notion of competences / territorial scales for the

implementation of the strategy and the action plan

-> Where the actions are legitimate

o Strategies organised within the public and private spheres

-> Interaction between actors

o Better understanding of stakeholder and actors’ interactions

-> Common vision / values sharing

https://www.ipcc.ch/report/ar5/wg2/
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Scale of adaptation implementation and related skills
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COP 21

European
Strategy on 
Adaptation

National 
Adaptation 
Plan (NAP)

PNACC-2

Regional
Scheme

Schéma régional 
air énergie climat 
(SRCAE)

Schéma directeur 
(SDRIF)

Plan de protection, 
de résistance et 
d'adaptation de la 
région île-de-
france face au 
changement 
climatique

Sustainable
Energy and 
Climate Action 
Plan (SECAP)

Plan Climat Air 
Energie Territorial 
(PCAET)

Documents 
d’aménagement 
et d’urbanisme –
SCoT et PLU(i)

In blue, the specifics approaches to France

Watershed strategies

• At each scale, there are

associated approaches and

skills for deploying adaptation

measures



Principles and notions associated with 

adaptation

https://www.ipcc.ch/report/ar5/wg2/

Adaptive 
management

• Flexibility

• Uncertainty

« Adaptive management: A process of iteratively planning, implementing, and

modifying strategies for managing resources in the face of uncertainty and

change. Adaptive management involves adjusting approaches in response to

observations of their effect and changes in the system brought on by resulting

feedback effects and other variables. »

o Several types of uncertainty related to:

1. the global climate change scenario: the

phenomenon of climate change will not have

the same impacts depending on the extent of

global temperature change (+2°C, +4°C,

+6°C);

2. the local translation of global scenarios;

3. the responses of major cycles (water, etc.),

ecosystems (forests, etc.) and societies to

change

o Climate variables with different degrees of uncertainty

o Impact on decision making and the planning process

o Articulation of different time scales
Norme ISO 14090



Principles and notions associated with 

adaptation

https://www.ipcc.ch/report/ar5/wg2/

Holistic and 

systemic

approach

• Interdependency

• Domino effect

• Synergy
adaptation / 
mitigation

« Climate change adaptation processes integrate an understanding of cross-

cutting (systemic) issues of the organisation by examining interdependencies and

internal and external linkages, e.g. through cause and effect relationships »

Norme ISO 14090

o Impacts at various scales and in different domains

o Adaptation-related actions covering many domains

(governance, infrastructure, urban planning...)

o Notion of maladaptatation: implementation of

adaptation policies should not hinder adaptation and

mitigation objectives (e.g.: air conditioning)
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A focus on maladaptation

Infrastructural 
Maladaptation 

Institutional 
Maladaptation 

Behavioral 
Maladaptation 

Example : 

Seawalls as 

protection from 

rising sea-levels 

Infrastructure give 

people a false 

sense of security 

and encourage 

them to remain in 

places or continue 

with activities that 

make them 

vulnerable to 

climate change. 

Example : Climate 

insurance for 

agriculture, 

housing…

Can lead to a 

focus on insured 

cash crops over 

drought-resistant 

subsistence crops 

or water 

conservation 

techniques, →

farmers become 

reliant on the 

insurance.

Examples : 

Migration of 

populations from 

areas affected by 

climate change.

Change in crops 

cultivated. 

In rural areas, this 

may create labour 

shortages making 

farming even more 

difficult when 

harvest conditions 

are good. 

Source : Environmental Change Institute, University of Oxford

Definition of Maladaptation : 

"Actions that may increase the risk of 

adverse climate-related consequences, 

including increased greenhouse gas 

emissions, increased or displaced 

vulnerability to climate change, more 

inequitable outcomes, or reduced 

well-being, now or in the future. Most 

often, maladaptation is an unintended 

consequence.“

Source : IPCC



Different adaptation actions carry different 

risks of maladaptive outcomes :

• Actions to increase adaptive capacity

→ low risk

• Actions seeking to decrease sensitivity 

→ medium risk

• Actions seeking to reduce exposure 

→ high risk

However, reducing exposure to climate risks is 

often an unavoidable measure in the medium to 

long term in a transformative adaptation of the 

territory. 

The risks of maladaptation must therefore be 

anticipated in order to limit the undesirable effects.

30

A focus on maladaptation



A focus on maladaptation

31
Source : Environmental Change Institute, University of Oxford



Fundamentals of assessment



« Evaluation aims to generate knowledge on public actions, especially regarding their 

effects, with a double objective of allowing citizens to understand their value and helping 

officials to improve their relevancy, effectiveness, efficiency (or cost effectiveness), 

coherence and impacts. » 
Source : French Society of Evaluation (FSE), 2006  

http://www.sfe-asso.fr/

What is  the purpose of a public policy 

evaluation ?

Have the adaptive 
measures reduced the 

vulnerability of the 
territory ?

Understand the real 
effects of the 

adaptive measures.

Understand what
future actions are 

necessary.

Normative 

approach

Cognitive 

approach

http://www.sfe-asso.fr/


Evaluation is essential to adaptation to climate change for two major reasons : 

• Adaptation strategies are developed under uncertainty. Thus, adaptation initiatives 

must be gradually stepped up as the effects of climate change become more 

evident and more information becomes available. 

→ Evaluation of the results of each phase, informs the adjustment of the next phase. 

• Evaluation is crucial to identify risks of maladaptation : “the ability to catch 

maladaptation before it happens is inherently connected to the challenge of 

evaluating adaptation”.

“…determining whether a specific adaptation strategy has been effective or even whether 

it has been a complete success is often difficult.”
(Environmental Change Institute, University of Oxford)

37

Evaluation of climate change adaptation 

strategies



Differences between public policy

monitoring and evaluation

39

Monitoring Evaluation

Targets
Observe the 

implementatation of the 

policy

Evaluation, improve future 

policy programming

Main activities

Definition of indicators, 

compiling of regular 

information, analysis of 

progress and results

Appreciation, measurement, 

impact analysis, causality 

search

Frequency
Continuous process (annual, 

trimestral)

Episodic review (midway, at 

the end of the program, 

afterwards)

Actors involved
Internal exercise Participative exercise with 

stakeholders and citizens
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Example of a Logic Impact Diagram

MONITORING EVALUATION

Implementa-

tion
Means (€)

Expected

result
Direct effect

Renovation of 

school yards 

with the least 

vegetation

Budget

Reduce 

summer 

temperatures 

on school 

grounds

Improve 

thermal comfort 

for students 

and staff & 

reduce the heat 

island effect

Indicator

Cost per school

Indicator

Temperature 

measured 

during a heat 

wave (before 

and after)

Indicator

Number of sick 

days (before 

and after)

Indirect 

effect

Effect of 

educating 

staff/parents 

about greening, 

urban heat, etc.

Indicator

Satisfaction rate 

by survey (staff, 

parents) before 

and after

Goal : projected

cost per school

Goal : extreme

temp. -5°C

Goal : reduce by 

20%

Goal : increase

by 20% 

Planned

action

Plan to 

transform

school yards

Indicator

Nr of renovated

school yards

Goal : 5 yards 

renovated / year

Indicators for 

monitoring & 

evaluation

Fixed

objectives
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Structural points of assessment and monitoring adaptation

 Scope of assessment and monitoring

• Action / project

• Adaptation strategy

• Territorial energy and climate approach / sustainable territorial approach

 Typologie of evaluation questions 

• To appreciate the progress of the projects and territorial approaches

« Where are we compared to our initial plans? »

. And identify the levers and the obstacles

. And assess whether the actions/measures are effective: Do they achieve the objectives? Do they need to be 

adjusted?

• To assess our level of vulnerability

« Have we become less vulnerable? »

. To assess the level of vulnerability of a territory, a combination of indicators is needed

. To appreciate a more precise approach / at the scale of actors / sectors: “ in the tourism sector, what number 

of buildings accommodating visitors are adapted to summer temperatures?”
https://www.ademe.fr/

https://www.ukcip.org.uk/

https://www.ademe.fr/
https://www.ukcip.org.uk/wp-content/PDFs/UKCIP-AdaptME.pdf
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Structural points of assessment and monitoring of adaptation

 Typologie of evaluation questions 

• To understand the links between mitigation and adaptation
« Are adaptation actions/strategy not jeopardizing mitigation actions?", "Does 

monitoring/evaluation of adaptation markers allow me to understand interactions with 

mitigation? »

. e.g. Understanding the sensitivity of the forest to climate factors (fire, water stress, pests) in 

relation to its function as a carbon sink

• To understand the adaptative capacities

« Do we have the knowledge and studies to assess our vulnerability to climate risks? »,  

« Do we have enough human resources to carry out adaptation measures? », « Is the 

territory sufficiently equipped with health facilities and services? »

. And underlying, the link with efficiency of adaptation measures

https://www.ademe.fr/

https://www.ukcip.org.uk/

https://www.ademe.fr/
https://www.ukcip.org.uk/wp-content/PDFs/UKCIP-AdaptME.pdf


• One choice to make when designing the evaluation process of an adaptation strategy is 

whether adaptation should be evaluated separately or in combination with mitigation.  

• Both possibilities have their merits, but the choice may depend on the characteristics of 

your organisation (level of awareness, political objectives, human means available, etc.) 

• Priority sectors for adaptation (e.g. urban planning, managing nature areas, etc.) differ from 

the priority sectors for mitigation (energy, mobility): stakeholders and indicators are not 

necessarily the same. 

47

Evaluation : how to articulate adaptation 

and mitigation ? 

Evaluating adaptation separately Combining evaluation for adaptation and 

mitigation

Benefits The actions for adaptation gain visibility

Increase the learning on adaptation and 

raise awareness 

Makes it easier to understand reciprocal 

effects between adaptation and mitigation

Can be an option if few human means are 

available to carry out the evaluation process

Risks Not identifying negative impacts on 

greenhouse gas emissions

Excluding indicators and stakeholders 

specific to adaptation and focusing only on 

mitigation



Convergent points and differences
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Mitigation Adaptation

• Actions articulated on different time scales • Actions articulated on different time scales

• Actions with immediate effects • Actions with progressive effects

• Convergence of fields of action in particular in

regard to energy (urban planning, buildings,

mobility)

• Diversity of fields of action concerned: e.g.

urban planning, building sector, economy,

biodiversity, health...

• Specific objectives to reduce energy 

consumption and greenhouse gas emissions

• Diversity of objectives (economic, social…)

• Universal indicator • A combination of indicators to qualify 

adaptation and resilience

• To some extent, indicators will be valid for a 

limited time, have to evolve as progress is 

made in the adaptation initiative



Conclusion on the contribution of evaluation

49Source : GAP-Track methodology, IDDRI



Establishing a diagnosis



Diagnosis

Strategy

Action 
plan

56

Climate change adaptation process

• Different types of

data to consider

• Monitoring and

assessment processes

must be organized in

advance and

sustained over time >

organize a project

unit dedicated to this

work

Preliminary work 

Existing strategies in territory? 

Motivation of the adaptation 

process?

Pilot ? Mobilized team? 

Financial means?

Territorial actors involved?

Level of awareness about 

adaptation (in your 

organization / at territorial 

level)

Vulnerable communities and 

assets?

…
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Climate change adaptation process

City of Laguna Woods

Climate Adaptation Plan (2014)

| Examples of Visions, Goals and Policy Statements

City of Los Angeles

Resilient Los Angeles March (2018)

Source: Southern California Climate Adaptation Planning Guide, October 2020
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Vulnerability assessment

Hazard
Exposure

/ sensitivity

Adaptive

capacity

Potential source of harm

for human and/or natural

systems

Presence of people, livelihoods,

species or ecosystems,

environmental functions, services,

and resources, infrastructure, or

economic, social or cultural assets

in places and settings that could

be affected; the characteristics of

the considered areas make the

territory more or less sensitive to

the hazard

Ability of systems, institutions,

humans, and other organisms

to adjust to potential damage,

to take advantage of

opportunities, or to respond

to consequences

Vulnerability: degree of fragility of a human and/or natural system,

resulting from a cross-analysis of its exposure, its sensitivity and public

policies to weight this degree of fragility
Source : Norme ISO 14092
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Vulnerability assessment

Hazard

• Identify the climatic parameters that may be

specific to your territory/region:

- Heat / cold waves (e.g. temperature)

- Humidity / dry weather (e.g. precipitation)

- Wind (e.g. speed, storm)

- Snow and ice (e.g. snow cover, hail)

- Coastal (e.g. sea level, erosion)

- High seas (e.g. acidification)

• These different hazards generate induced

phenomena, such as drought, forest fires or

shrinkage and swelling of clays

• The question arises of the location of these

climatic impacts of the perimeters

considered

Exposure

/ sensitivity

Adaptive

capacity

“Physical” data is essentially

linked to the climate to

appreciate the amplitude of

these climatic phenomena

X

X
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Vulnerability assessment

| Example of cartographic representation of climate hazards

Number of heat wave days at the scale of a territory

Source : retraitement Institut Paris Region
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Vulnerability assessment

Hazard

• Consider the study area and the components

likely to be affected by the hazards:

➢ On a territorial scale (urban/rural areas,

population, economic activities, water use…)

➢ At the scale of an economic sector

➢ At the scale of an organization (company,

community)

• Determine the consequences associated with

climatic events on this perimeter

• Assess the level of sensitivity (e.g. age of the

population)

Exposure

/ sensitivity

Adaptive

capacity

Crossing of multiple 

socio-economic 

data linked to 

demographics, 

economic sectors, 

housing development, 

etc., as well as data 

on projection 

forecasting 

• The question arises as to what policies and

actions are in place to moderate climate

impacts

X

X
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Vulnerability assessment
| Example of questions to determine the level of sensitivity with stakeholders

Source: Southern California Climate Adaptation Planning Guide, October 2020

1. What services have been impacted by the climate hazard? Are these services disrupted? How might 

impacts to services change given projected changes in climate?

2. What facilities have been damaged, destroyed or otherwise impacted by the climate hazard? How 

might impacts to facilities change given projected changes in climate?

3. Have populations been impacted physically or mentally by the climate hazards? How might impacts 

to populations change given projected changes in climate?

4. Have there been additional downstream disruptions that result from the loss of critical services (e.g., 

electrical disruptions impacting hospital services)? How might impacts arising from 

interdependencies change given projected changes in climate?

5. How have impacts varied across your community? Which populations have been most affected? 

Which populations might be most impacted in the future?

6. Did the climate hazard create economic losses? How might economic losses change given projected 

changes in climate?

7. Have community ecological or cultural resources been impacted? How might impacts to these 

resources change given projected changes in climate?
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Vulnerability assessment
| Example of cartographic representation of flood impacts

City of Genevilliers (near Paris)

• Representation of impacts

associated with a major flood of

the Seine (i.e. a water height of

8.12m at the reference station,

similar to a major flooding, which

occurred in January 1982)

• On the scale of the region:

535,000 people flooded and

1,707,000 people impacted but

not flooded

• The map highlights areas

particularly exposed: public

buildings, schools, retirement

homes, railway stations, fragile

areas of energy networks

Source: Institut Paris Region_Cartoviz

https://cartoviz.institutparisregion.fr/?id_appli=zonesinondables&x=653918.560671503&y=6860664.5845318185&zoom=5


Hazard
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Vulnerability assessment

• Have an overview of policies, measures,

means deployed to cope :

➢ Existence of a policy dedicated to

adaptation;

➢ Identification of technical referents

within the organization;

➢ Mobilization of financial resources for

the implementation of actions;

➢ Establishment of a system to alert the

population during climatic events;

➢ Raising awareness among the

population;

➢ Setting up a business continuity plan in

companies;

➢ ...

Exposure

/ sensitivity

Adaptive

capacity

Data related to 

planning, 

organisational and 

financial

capacities...

X

X



Hazard
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Vulnerability assessment

Exposure 

/ sensitivity

Adaptive

capacity

X

X

• Ability to collect data for "a given point in

time" and to make projections

(demographics...) to determine current and

future vulnerabilities

• An evaluation system to put in place to

characterise the degree of vulnerability linked

to the articulation of these three components

(by grades, by colours...)

• The need to involve all stakeholders for a

shared vision of the issues
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Vulnerability assessment

The example of the 

City of Belgrade
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Type of data / indicators

A broad component approach to 'vulnerability' entries (extracts)

Hazard Exposure

/ sensitivity

Adaptive

capacity

• Cumulative annual rainfall

• Number of days with heavy rainfall

• Average temperature difference

• Number of summer days

• Number of days with frost

• Number of heat wave days

• …

• Share of the population aged over 65

• Number of people exposed to climate risks

• Volume of claims / exposed economic 

sectors

• Disruption of public services

• Monitoring degradation of buildings and 

infrastructures

• Monitoring of density, rate of mineralised 

surfaces

• Water quality monitoring and sampling

• Monitoring of phenology / flowering dates

• Monitoring of bird migration patterns

• Monitoring of threatened areas and 

species

• …

• Commitment to an adaptation 

strategy/action plan

• Greening rate of cities

• Supply of health services (number 

of doctors/number of facilities, 

equipment/inhabitants)

• Dedicated budget by the local 

authority

• …
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Data sources

• Articulation of internal and external

sources

• A need to collect data from a wide

variety of actors

• Need to rely on local knowledge /

feedback

Climate-energy observatories

(at all scales)

Observatory for natural disasters

National meteorological services 

Consular chambers

Forest and Nature Agency 

Water agencies

National statistics

Health observatory

Research / Universities Insurance field

Trade associations …

! Refer to tutorial

videos on climate-

adapt



Take a break !



Strategy development / action plan
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Climate change adaptation process

• At the level of your organization: prefiguration achieved with a view

of the project team, the schedule and the expected works

• At the level of the territory: first mobilization of the territory actors:

in order to get to know each other, sharing works, supporting the

collection of data, sharing a vision of the risks for the territory

• An identification and understanding of the main public policies at

the different levels (local, regional, national, international) for the

establishment of your adaptation strategy

• A compilation of different knowledges and scientific data to the

diagnosis

• A complete diagnosis with a vision of the main stakes

• An initial portfolio of actions developed during the workshops

within your organization and with the territory actors

Diagnosis

Strategy

Action 
plan



75

An initial actions portfolio (adaptation options)

• Different ways to classify / organize this first portfolio

Stakes Thematic

categories

Types of actions Adaptation process 

(intensity of change)

Types of 

objectives

• Health stakes for 

vulnerable 

population

• Increased 

damages on 

infrastructure and 

housing

• Losses in 

agricultural sectors

• Forest dieback

• Sustainability of 

the insurance 

system

• …

• Urban 

planning

• Mobility

• Biodiversity

• Governance

• Building

• …

• Soft adaptation measures 

(e.g. mapping of urban heat 

islands, climate criteria 

integration in urban planning 

policies)

• Technical / "grey" (e.g. 

refurbish building; enhance 

physical flood defenses, 

increase capacity of sewage 

systems),

• Ecological / "green" (e.g. 

implementing or expanding 

green infrastructure for water 

runoff management or 

microclimate moderation)

• Incremental

adaptation

• Transformational

adaptation

• Enhance

adaptation 

capacity

• Reduce the 

exposition / 

sensitivity

Source: Climate-Adapt and reprocessing AREC 
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Assessing and selecting adaptation options

Source: Climate-Adapt, ISO 14092

Initial 

actions 

portfolio

• Temporality of the actions

• Degree of deliverability and

feasibility

• Cost-benefit of adaptation options

Tiered

actions 

portfolio



Cost and benefit of adaptation options
3
 c
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Source: Climate-Adapt, ISO 14092

Cost-Benefit Analysis (CBA)

Economic analysis that assigns a 

monetary value to the measure of effect

Cost-Effectiveness Analysis (CEA)

Economic analysis that compares the 

relative costs and outcomes (effects) of 

different courses of action

Multi-Criteria Analysis (MCA)

Evaluation of multiple conflicting criteria 

in decision-making

Extract: 2012, Climate Change Adaptation Strategy, City of Vancouver
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Cost and benefit of adaptation options

∕ urgency with respect to already existing

threats

∕ early preparatory action (to avoid

future damage costs)

∕ range of effect (options covering

multiple risks might be favoured)

∕ cost-benefit ratio

∕ efficiency and effectiveness of the

measures to deliver adaptation

Source: Climate-Adapt

∕ time-effectiveness

∕ robustness under a broad range of likely

future impacts

∕ flexibility for adjustments or reversibility

in case of diverging developments

∕ political and cultural acceptability

∕ enhancement of learning and

autonomous adaptive capacity, etc.

Regarding the Multi Criteria Analysis (MCA), a set of criteria could be:



Counteract the uncertainty , the 

« maladaptation » by selected:
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Assessing and selecting adaptation options

Source: Climate-Adapt, ClimateXChange

∕ “No-regrets adaptation options" that are 

worthwhile whatever the extent of future 

climate change will be

∕ Low-regret actions are relatively low cost and 

provide relatively large benefits under 

predicted future climates.

∕ "Win-Win options" are adaptation options 

that deliver the desired result in terms of 

minimising the climate risks or exploiting 

potential opportunities but also have 

significant contribution to another social, 

environmental or economic goal

∕ Reducing leakage from water utility infrastructure; 

Building/designing property and buildings to 

minimise over-heating in summer months

∕ Building extra climate headroom in new 

developments to allow for further modifications (e.g. 

increased ventilation, drainage) consistent with 

projected changes in temperature and precipitation

∕ Flood management that includes creating or re-

establishing flood plains which increase flood 

management capacity and support biodiversity and 

habitat conservation objectives

Examples:



Structuration of the action plan

Ambition of

the local

authorities

Diagnosis /

main stakes

Concertation

– co-

construction

workshop

+

+

Strategic focus n°1

Strategic 

objective n°1

Operational

objective n°1
Action n°1

Action n°2

Strategic 

objective n°2

Operational

objective n°2.1
Action xxx

Operational

objective n°2.2

Strategic focus n°2

Strategic 

objective n°3
Operational

objective n°3.1

Action n°6

Action n°7

Strategic 

objective n°4
Operational

objective n°4.1
Action xxx

Operational

objective n°4.2
Strategic 

objective xxx

Strategic focus n°xxx
xxx

Operational objective 

n°xxx

Action n°xxx



Structuration of the action plan

Source: ADEME
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From action sheets to a final action plan

Source: Climate-Adapt

Title of action

Main stakes covered

Strategic focus Operational objective

Collateral benefits

Description of the action Different steps to develop

the action

Project manager

(service / department)
Partners

Associated means (financial, 

human)
Indicators

An example of the model action sheet

A
ct
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n

 s
h

e
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t

m
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d
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u

th
o
ri
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in

 F
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n
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Link with the indicators

Level
Intervention

logic
Description Factors for success Indicator per level

Strategy

Aim

Describes the medium or long-term goal for adaptation

to which the policy contributes at territorial and/or

sectoral level

Example: Promoting awareness on climate risk in a

given region

Stakeholders are convinced

of the reality of climate

change

Impact indicator

Example: Stakeholders' capacity for

expertise and action on adaptation

Strategic

objective

Describes the strategic outcome(s) targeted by the

policy

Example: Raise awareness on adaptation issues among

elected officials and territorial decision-makers

Support from elected

officials

Indicators on the strategic impact of the

policy

Example: Number of people reached (by

trainings or information campaigns)

Operational

objective

Describes the tangible elements that the policy must

produce to achieve the strategic objective

Example: Train government services and local

authorities in management of climate risks when

analysing and implementing projects

Motivation and availability

of target audiences
Indicators for operational results

Example: Number of people trained

Action

plan

Actions

Describes the different tasks to be carried out to

achieve the desired operational results

Example: Carry out interdepartmental trainings, Carry

out trainings across local authorities

Adequacy of training

content to needs

Indicators for the implementation of

actions

Example: Number of trainings, Quality of

trainings

Means /

Resources

Describes the human, technical and financial resources

mobilised for the implementation of the actions

Example: Budget available, external technical assistance

Approval of funding

requests

Availability of required

expertise profiles

Indicators on means and resources

Example: Amount in subsidies obtained,

Number of trainers mobilized

Source: ADEME
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The purpose of the indicators

• Check the adaptation pathway

• Understand the efficacity of the actions’ 

implementation

• Appreciate the needs for adjustment of 

the actions or the needs for new actions

• Give a transparent framework to 

stakeholders and the population

• Link to evaluative questions

• Difficulties to assess the action plan in long 

term -> focus on the process

• Mix of quantitative and qualitative 

indicators
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An alternative approach >

Budget Climate Assessment

Objectives

Evaluation on how the Local Authority (LA) is taking adaptation 

into account:

Has the LA implemented process and policies on 

adaptation? Is adaptation taken into account 

wherever it is necessary?

= evaluation based on implemented process

≠ evaluation based on the impacts of the adaptation 

actions already implemented

Principles

∕ Categorising all budget expenditures 

according to their climate impacts

∕ Assessment based on climate expertise (no 

CO2 quantification)



“Investing $1.8 trillion between 2020 and 

2030 in five areas could generate total 

net benefits of $7.1 trillion”

Global Commission on Adaptation 

Zoom on the means

1
2

3

Typology of theoretical adaptation costs

(I4CE, Ramboll 2021)

1. Environmental costs: ownership of issues by stakeholders

∕ Knowledge development and appropriation

∕ Animation, coordination

∕ Mediation

2. Project costs: to bring out adaptive and suitable projects

∕ Monitoring and detection of projects to be adapted

∕ Project engineering

∕ Engineering dedicated to adaptation

3. Costs of adaptation: project implementation

∕ Dedicated costs, ad-hoc adaptation action

∕ Initial extra cost

∕ Additional costs during the life of the assets 

(management, maintenance, dismantling, etc.)
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In brief

Source: Climate-Adapt

• The most important step is to start:

→ Develop some actions in line with the main stakes

→ For these actions identify responsible project managers /departements / 

services, as well as necessary means and partnerships

→ In complementarity with concertation workshops, a form of governance

should be established for your local authority (from the diagnostic phase) 

which could be opened to some stakeholders

• Keep the philosophy of adaptation:

→ It’s always in process (evolution of the climate and the risks), constant need to 

improve knowledge and need for studies regarding some phenomena

→ It’s always a question of territory, and the solutions are established at this level

→ The vulnerability is not only a question of climate but also a question of social 

economical characteristics of the territory
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A partial vision in the Ile-de-France region

83 adaptation 

actions out of 

more than 560 

actions identified

• Integrate sustainability criteria into urban 

planning documents

• Create an inter-communal repository for the 

development of public spaces

• Integrate the criteria for combating urban heat 

islands into urban planning documents

• Identify areas of vulnerability in the territory

• Set up a societal organization to fight 

against urban heat islands

• Carry out pilot 

development 

operations

• Neighborhood

redevelopment

• Preserve and develop green spaces in the city and 

limit imperviousness

• Affirming the place of plants in the city

• Participate in the management and prevention of 

flooding and runoff risks

Source : 

Experimental analysis

Institut Paris Region – ADEME IDF

11 Energy climate actions plans in Ile-de-France area - 2021

Green actions

Grey actions

Soft actions

Combined

actions



Building and implementing an 

action plan for adaptation : 

Examples of the Cities of Paris (FR) 

and Cascais (PT)



ENERGee Watch has received funding from the European

Union’s Horizon 2020 research and innovation programme

under grant agreement No 892089.

Adaptation to climate change in the 

City of Paris



2007-2012: first research on the urban

heat-island effect

2008-2012
2007

2012



2012-2015: Formalisation of a climate change 

adaptation policy

- Protect Parisians in the context 

of extreme climate events

- Garanty water, food and energy 

supply

- Live with climate change: 

Develop the city in a more 

sustainable way

- Support the new life styles and 

strengthen solidarity

20152012



2018: Climate change adaptation at the 

centre of the Paris Climate Plan

Global climate 

approach with a 

strangthened 

chapter on 

adaptation (+ than 

150 actions) which 

serves the 

territorial 

resilience



2020-2021: Update of the territorial 

diagnosis

Multidimensional 

and multi-partner 

approach



What hasards and resources are 

analysed ? 



The average, 

maximal and 

minimal 

temperatures are 

increasing

The threshold of

+ 2°C is already

exceeded in 

Paris

TEMPERATURE TRENDS



Confirmation & acceleration of the risks 

identified in 2012

2050

2030

Les inondations

La raréfaction de 

la ressource en eau

L’altération de

la Biodiversité

PARIS

La ville en 

surchauffe



Fight against the urban heat island effect
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→ Tool developed by the Agence Parisienne du Climat : https://www.apc-

paris.com/article-rubrique/ilots-parcours-fraicheur-a-paris-ou-se-rafraichir-cet-ete

Interactive map of locations where Parisians can find shade 

and cool down during heat waves

https://www.apc-paris.com/article-rubrique/ilots-parcours-fraicheur-a-paris-ou-se-rafraichir-cet-ete
https://www.apc-paris.com/article-rubrique/ilots-parcours-fraicheur-a-paris-ou-se-rafraichir-cet-ete


Green public spaces and buildings
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Source : CAUE 75
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