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Summary and key messages

The negative impacts of climate change are increasing in
intensity and severity (EEA, 2017). The current increase

in the global average temperature, of 1.2°C above pre-in-
dustrial levels (WMO, 2021), results in more than 24,000
deaths and 190 million affected people per year on average
(CRED etal., 2021). It is evident that climate change is
threatening not only assets, livelihoods and ecosystems, but
also our ability to achieve the United Nations” Sustainable
Development Goals. In particular, extreme weather events
(EWEs) and slow onset processes (SOPs)! are increasing.
This causes, among other things, a loss of natural resources
and biodiversity, which can reduce agricultural and fishing
yields and, in so doing, contribute to food insecurity and
poverty (WMO, 2021). Risks therefore impact several
socio-economic systems and should be addressed and con-
sidered in future planning at all levels — from individual to

national — and in all policy fields.

A foundation of sustainable development is laid by an
effective climate risk management which, in turn, is based
upon a context-specific climate risk assessment (CRA).
However, practitioners interested in implementing a CRA
face the challenge of either spending a great amount of
time developing a suitable new methodology or identifying
one that fits best with their objectives, available resources,
geographical context and other defining criteria from a va-
riety of existing approaches. Methods published in scientif-
ic journals or developed by international development and
non-governmental organisations are clearly distinguished
from those formulated by asset managers to secure their

own portfolio, but both are worthy for consideration.

To facilitate the identification of suitable context-specific
CRA approaches, and to provide an overview of the state of
the art of existing methods, the Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (GIZ) Global Programme
on Risk Assessment and Management for Adaptation to
Climate Change (Loss and Damage) has compiled a data-
base consisting of 120 CRA methods structured according

to 36 different criteria, with specific emphasis on aspects

which are relevant to challenges in the context of losses and
damages. This database includes methods that were devel-
oped in different regions of the world (primarily in Europe
and North America) — some as early as 1998 but with the
majority published during or after 2014. It represents (to
the authors’ knowledge) the first endeavour to collect and
summarise a wide range of publicly available CRA meth-
ods in one database. The collection of all 120 methods has
been transferred into an online search engine to facilitate
the identification and development of context specific

CRAs and is publicly available here.

This scoping study aims to increase understanding of
recent innovations, and of remaining methodological
challenges to future innovation in CRA. It is based on a
large sample of very diverse approaches originating from
academia, the private sector (such as insurance or banks),
public utility management and development cooperation.
The study does not aim to evaluate or rank the various
methodologies but instead provides a description of the
state of the art and a criteria-based in-depth analysis for

selected dimensions.

Six dimensions relevant to the challenges of CRA in the
context of climate-related losses and damages are eval-
uated in detail: consideration of the entire spectrum of
risks; recognition of the interdependencies between risks;
inclusion of future socio-economic dynamics; inclusion of
non-economic Loss and Damage (NELD); involvement of

stakeholders; and assessment of adaptation options.

The results of this study can benefit the future develop-
ment of methods and approaches by enabling practitioners
to learn from past experiences and to foster progress. Ex-
perts from the related fields, decision-makers, and practi-
tioners who are interested to learn more about climate risk
assessment can make use of extensive information in the

database about existing methodologies and approaches.

1 In this paper, the term 'slow onset processes’ is used instead of ‘slow onset events’ (following GIZ & IIASA, 2021).


https://cramse.adaptationcommunity.net/

The key messages of this study are:

* The study is based on a database of CRA approaches that
were developed as early as 1998, with the majority pub-
lished during or after 2014. Only a few methods provide
concrete information on financial expenditure. Time
and cost intensiveness are rarely stated in the available
method description; where they are, the time required
varies from a measure of minutes to several years, and
open software can cost up to nearly USD 1 million — de-
pending on the approach’s scope and objectives. 80 % of
all methods have been developed either by academia or
development cooperation actors and public authorities.
And while most methods (72 %) have been developed
in Europe or North America, half of them claim to be

applicable worldwide.

* Extreme weather events currently receive more attention
than SOPs in CRAs; however, almost half of the ap-
proaches (47 %) cover both EWEs and SOPs. To address
the methodological challenges arising when considering
SOPs, tools such as index development or index use,
participatory approaches, scenario modelling and quanti-

tative or probabilistic models are often applied.

Interdependencies of risks, which are understood as

the complex interlinkages between distinct hazards and
impacts and their drivers and processes, and eventually
between distinct types of risk (compound, cascading and
systemic), are only considered by about a quarter of the
methods in the database sample. 57 % of the methods

in the sample consider these aspects at least partly. Since
interdependencies with human, geographical, economic,
political, and social and physical systems can also lead to
complex mechanisms and can cause further consequences
up to the malfunctioning of entire systems, their recogni-
tion is useful in a CRA.

* The consideration of socio-economic scenarios (com-
plementing the almost always promoted usage of climate
scenarios) is becoming more frequent in CRAs. Projec-
tions of socio-economic changes are frequently used by
the methods represented in the sample in a quantitative
way, in order to better estimate future vulnerabilities and
losses. Thereby, socio-economic changes are identified
as the most important drivers of overall increase in the
exposure of both populations and assets to the risks of

climate change (especially in coastal zones). The use of

scenarios can be considered as an emerging trend for
integrated CRA methods.

Some of the current methodological challenges of CRAs
relate to the inclusion of non-economic Loss and Dam-
age (NELD)? and consideration of the entire spectrum
of climate-related hazards and impacts. Accounting for
NELD in CRAs is difficult because it presents at least
three sets of challenges: conceptual and ethical, empiri-
cal, and those of communication and decision-making.
This study provides an overview of the most common
classifications of NELD in CRAs included in the data-

base.

For many crucial aspects of CRA, a common under-
standing and terminology is lacking. This is very evident
for the term NELD but it also includes other terms such
as ‘hazard’ versus ‘impact’, or ‘risk interdependencies’.
This lack of terminology makes it hard to compare the
CRA methods.

Including stakeholders in CRAs is crucial as it sig-
nificantly raises the effectiveness and sustainability of
decision-making processes by ensuring that adaptation
options are sensitive to local contexts and broadly accept-
ed. However, almost half of the analysed methods (46 %)
do not involve stakeholder participation. From ‘informa-
tion only’ (online tools and low-cost rapid assessments)
to ‘self-mobilisation’ (stakeholders initiate and control
the process of assessment), stakeholder participation
could be used more strategically to develop a sense of
responsibility and ownership, and empower vulnerable

groups through CRAs.

Limits to adaptation are still an underrepresented

aspect in CRA methods: they are discussed in only eight
methods in the sample. In general, adaptation and its
effectiveness are influenced not only by climate change
but also by economic development, demographic change,
ecosystem alteration and technological innovation. It

is inevitable, then, that multiple challenges arise when
limits to adaptation beyond adaptation options are sub-
ject to investigation through a CRA. However, against a
background of increasing climate-related risks, it is useful
to develop methodologies for assessing the potential of
adaptation options further; in the case of nature-based
solutions, for instance, it cannot be ruled out that limits

to adaptation will occur.

2 In accordance with the distinction between “Loss and Damage” and “losses and damages” (see box 2), the term “Non-economic losses and damages” would actually be
more accurate in this context. However, the authors decided to use “Non-economic Loss and Damage”, as this term is more established, also within the UNFCCC context.
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Introduction

1.1 The context for climate risk
assessments

Already, with an increase in the global average temperature
of 1.2°C above pre-industrial levels (WMO, 2021) and a
40 % chance of at least one year being 1.5°C warmer than
the pre-industrial level by 2025, the world is experiencing
negative impacts of climate change that have become more
severe and intense (IPCC, 2014; EEA, 2017). Within the
last 10 years, weather-related events have resulted in more
than 24,000 deaths and 190 million affected people on
average per year (CRED et al., 2021). In 2020, natural
catastrophe events caused economic losses of USD 190 bil-
lion (Swiss Re Institute, 2021). These impacts are triggered
by so-called extreme weather events (EWEs) as well as slow
onset processes (SOPs) and are likely to increase further

with continuous climate change.

Box 1: Extreme weather events and slow onset
Processes in development cooperation

Climate change is exacerbating EWEs such as
intense cyclones, increasingly longer heatwaves or
heavy precipitation events, whose immediate and
often visible impacts attract widespread attention.
But climate change also manifests through SOPs
such as sea-level rise, ocean acidification or land
degradation, whose rate of impact is slower and
appears less destructive than that of EWEs (Matias,
2017). While EWEs can have dramatic impacts in a
relatively short period of time (in some cases, only
a couple of hours), SOPs can result in long-term,
irreversible changes to current (natural) systems -
also known as non-manageable tipping points (Len-
ton et al. 2019). See section 3 for further informa-
tion on the spectrum of hazards and impacts, and
interdependences between EWEs and SOPs.

Irrespective of ongoing efforts to strengthen climate poli-

cy, some residual risk from the impacts of climate change
remains in all countries and for all plausible mitigation
Pscenarios (IPCC, 2014). These risks are defined as potential
negative impacts after all feasible mitigation and adaptation
measures have been implemented. Over the course of this
century, tipping points such as losing the Amazon rainforest
or the West Antarctic ice sheet could be reached, resulting in
cascading effects with catastrophic impacts including loss of
livelihoods for millions of people depending on ecosystem
services, or a sea-level rise above three metres, endangering
coastal megacities, communities and assets (Lenton et al.,
2019). It is evident that climate risks have the potential to
threaten the sustainability of development gains, such as
poverty alleviation, global prosperity, or the sustainable use
of ecosystems and marine resources. The respective United

Nations report from 2019 states that climate change threat-

Box 2: Loss and Damage versus losses and damages

Loss and Damage (L&D) has emerged as a key area
in international climate policy. However, the notion
of L&D is viewed and interpreted differently by the
large variety of stakeholder groups. In this study,
Loss and Damage (capitalised letters) is used in
reference to political debate on the topic under

the UNFCCC. This links particularly to the Warsaw
Mechanism on Loss and Damage under the

UNFCCC, established in 2013, that addresses “loss
and damage associated with impacts of climate
change, including extreme events and slow onset
events, in developing countries that are particularly
vulnerable to the adverse effects of climate change”
(IPCC, 2018). The term ‘losses and damages’ (plural,
lower case letters) is used in reference to harm
from (observed) impacts and (projected) risks (IPCC,
2018).



ens progress across the Sustainable Development Goals (UN,
2019). Therefore, climate risks need to be addressed and
considered in future planning at all levels, from individuals
to national stakeholders and decision-makers, as well as in all

policy fields.

Climate risk assessment (CRA) assess the extent to which
climate-related risk impacts on people, assets, value chains,
infrastructure, and ecosystems. This leads to a better under-
standing of climate risk, and the initiation of effective action.
Obviously, CRAs are increasingly important for ensuring
that development is climate-resilient and sustainable. They
form the basis for more targeted risk management, including
risk-informed decision-making and planning in the context
of climate change. Decision-makers choose from a variety of
available CRA methods that which is most appropriate for
their specific context in terms of available resources, capaci-

ties and objectives.

The explicit inclusion of; or focus on, climate-related risk

is increasingly taken into account in international processes
and mechanisms, such as the working plan of the Technical
Expert Group on Comprehensive Risk Management under
the UNFCCC’s Warsaw International Mechanism for Loss
and Damage associated with Climate Change Impacts or the
Sendai Framework for Disaster Risk Reduction, specifically

© GIZ / Robert Heine

in its target E.* A forthcoming technical guidance developed
by the United Nations Office for Disaster Risk Reduction
(UNDRR) and GIZ discusses in more detail the needs and
potential of a comprehensive risk assessment and planning
approach in the context of climate change.> Global efforts
aim to establish standards for conducting risk assessments

in order to allow easier comparability. Overall, risk assess-
ments should be as comprehensive as possible, accounting
for multiple hazards and cascading effects, and covering
different sectors and disciplines of thought. In the following
text, some ongoing processes are briefly described in order to

highlight progress so far.

Initiated by UNDRR, a working group was founded in
2018 to enhance knowledge and management of risks
for common metrics and understanding. The aim was to
develop a global framework which can be tailored for use

according to specific contexts. This Global Risk Assessment

Framework is supported by the German government via
technical and financial means. The results will allow differ-
ent stakeholders to find information according to specific
spatial and temporal scales, systems of interest and risk

components relevant to their work.

The International Organization for Standardization’s

ISO 14090 on climate change adaptation and

4 Target E Sendai Framework: Substantially increase the number of countries with national and local disaster risk reduction strategies by 2020.

5 The guidance will be available online at www.undrr.org


https://www.undrr.org/publication/technical-guidance-comprehensive-risk-assessment-and-planning-context-climate-change
https://www.preventionweb.net/understanding-disaster-risk/graf
https://www.preventionweb.net/understanding-disaster-risk/graf
https://www.iso.org/obp/ui/#iso:std:iso:14090:ed-1:v1:en
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systematic standards for climate risk management. While the
standard on adaptation was published in 2019, the assess-
ment standard was only published recently in 2021. This
second standard emphasises screening assessments to provide
a first pre-assessment of ‘a straight forward system at risk”, and
assessments in contexts of limited time and other resources.
Additionally, impact chains are described and standardised
(ISO, 2021). These two methodological approaches, which

Box 3: Impact chains

accentuates participation and inclusion, and combine quan-
titative and qualitative methods, are considered important
elements for standardised climate risk assessments that also
contribute to planning processes with regards to disaster risk
reduction. In addition, information included in Intergov-

ernmental Panel on Climate Change (IPCC) reports and the

vulnerability sourcebook with its risk supplement published

by GIZ are shaping the standard with regards to impact

chains and the other methodological aspects.

Impact chains, a conceptual systemic model come with several opportunities. Structured as co-developed and

participatory approach it integrates the knowledge of experts and stake-holders and is strongly recommended as

tool to comprehensively analyse risk (compare UNDRR, 2022).
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https://www.iso.org/obp/ui/#iso:std:iso:14091:ed-1:v1:en
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https://www.ipcc.ch/documentation/
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2017/10/GIZ-2017_Risk-Supplement-to-the-Vulnerability-Sourcebook.pdf
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Figure 1: GIZ's 6-step methodology for climate risk assessment

Management Identify
measures

How could

we respond/

CLIMATE RISK ASSESSMENT:
6-STEP METHODOLOGY

Analysis of status quo -
information needs and objectives

Hotspot and capacity analysis of
system of interest

Development of a context-specific
methodological approach

Qualitative and quantitative risk
assessment

Evaluation of risk tolerance

Identification of feasible options
to avert, minimise, and address
(potential) losses and damages

Note: For step-by-step guidance see: here. The methodology has so far been implemented in two parmer countries, Ianzania and India.

A number of existing initiatives have led to the develop-
ment of databases of approaches and tools for climate risk
assessment, climate risk management or specific adapta-
tion measures accessible via online platforms or portals.
Some contain publicly available datasets which can be
used in assessments. Examples include the Climate-Smart

Planning Platform, the Climate Change Knowledge Por-

tal and the Inter-Sectoral Impact Model Intercomparison

Project.

In comparison to these platforms, the established data-
base and scoping study presented here have a narrower
focus, concentrating on methods for the assessment of
climate-related risks. The aim was to only include meth-
ods which provide practical information on the different
steps of CRA so that experts are enabled to implement
assessments based on the available descriptions (see section
2 for more details on the selection process). Furthermore,

a detailed insight into different aspects was deemed useful

for practitioners who benefit from an overview of existing
approaches, especially in relation to climate-related losses
and damages. The database described in this scoping study
allows the user to get a more detailed overview on the
challenges identified in existing methodologies, such as
how to include non-economic Loss and Damage (NELD)
and how to cover a wide spectrum of climate hazards and
impacts. It also details innovations, such as communi-
ty-centred vulnerability assessments, index development

and scenario modelling.

GIZ has developed a conceptual framework for climate
risk management that includes a 6-step methodology for
the assessment of climate risk (GIZ 2021). This method-

ology is considered helpful guidance which recognises the

aspects discussed in this study and combines easily with
more concrete methods from the database. The approach
is explained further in Figure 1 below. This 6-step meth-
odology has not been included in the database of CRA


https://climateknowledgeportal.worldbank.org/
https://climateknowledgeportal.worldbank.org/
https://www.isimip.org/
https://www.isimip.org/
https://www.adaptationcommunity.net/publications/a-6-step-methodology-to-assess-climate-related-risks/
https://www.adaptationcommunity.net/publications/a-6-step-methodology-to-assess-climate-related-risks/
https://www.adaptationcommunity.net/publications/a-6-step-methodology-to-assess-climate-related-risks/
https://www.preventionweb.net/files/69450_climateriskmanagementframework.pdf
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methods as it represents a wider framework for different
steps of climate risk management; it is not part of the

analysed sample.

Ultimately, the decision whether or not to apply a CRA is
the result of a political, economic and social process. Cli-
mate risk assessment can, in the broadest sense, contribute
to securing development achievements, achieving continu-
ity in business, and enabling the functionality of adapta-
tion and risk management strategies. However, in many
cases, assessments can be costly and time intensive as well.
If carried out repeatedly, CRA can provide suggestions for
the adjustment of procedures and strategies and also justi-
fy the risk of intervening with previously applied strate-
gies. Experience shows that costly decisions that anticipate
potential climate- induced disasters require political, social

and financial persuasion.

1.2 Objectives of the study

To facilitate the identification of suitable context-specific
CRA methods, the GIZ Global Programme on Risk Assess-
ment and Management for Adaptation to Climate Change
(Loss and Damage) commissioned by BMZ developed a
database containing 120 CRA approaches. Based on this
database, the scoping study for experts and practitioners was
developed with the aim of describing existing approaches as
well as good practices and to analyse them in the context of

climate-related losses and damages according to pre-selected

GIZ / Thomas Imo

specific criteria. The database includes diverse approaches
developed by scientific institutes, the private sector (such as
insurance companies or banks), public utility management
agencies, and development cooperation experts. This wide
range of sources distinguishes this study from other publica-
tions and allows for a comprehensive assessment of current

state-of-the-art methodologies used and applied for CRA.

This scoping study also highlights current gaps and chal-
lenges in order to inform further development of methods
and approaches. Additionally, an online CRA method
search engine (CRAMSE) has been developed, enabling
decision-makers to quickly identify and access suitable

CRA methods for specific contexts and objectives.

Following this introduction, this scoping study explains the
methodology that was applied in describing and analysing
the approaches included in the database. It continues with
a presentation of findings from the analysis: a description
of the meta data; information on the geographical and sec-
toral origin of the CRA methods and how these methods
are implemented; and a description of the six key findings
relevant to losses and damages. These findings relate to the
degree to which methods consider of the full spectrum of
climate hazards and impacts, interdependencies of risks,
future socio-economic dynamics, NELD, forms of stake-
holder involvement, and adaptation options and limits to
adaptation. The study ends with some conclusive remarks

and suggestions for the way forward.



https://cramse.adaptationcommunity.net/
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Description of database and
methodology of analysis

This work has been carried out within the BMZ-funded
GIZ Global Programme on Risk Assessment and Manage-
ment for Adaptation to Climate Change (Loss and Dam-
age) and is based on the previously mentioned extensive

database on CRA approaches.

Aligned to the approach applied in developing the database
on CRA methods, this investigation is based on existing
methods in the context of climate risk management and

on pre-selected criteria that are deemed relevant to this
context. It should be noted that neither the database nor
this study intends to ‘evaluate’ the quality of the different
methods or to establish a ranking. The investigation simply
follows the objective of cataloguing existing methods in the
context of climate risk management and providing findings

to inform stakeholders and future progress.

For all content provided in this study, information from
the specific method descriptions of each CRA provided by
the respective developers has been used as a primary source.
To further contextualise the dimensions discussed, exam-
ples from scientific literature have been used to under-
stand current methodological discussions and challenges.
Throughout the study, individual methods are identified by
ID numbers which are provided with the respective authors
in the Annex table. This table contains all methods of the
database included in this study and summarises the aspects

that were considered in the in-depth analyses.

Collection of approaches
(by 01.2021)

+ via CoP CR and within the GP
L&D

« screening of selected climate

Sample

Selection criteria

availability of
description in English

The methodology leading to the findings of this study

includes three main working steps. (see Figure 2).

Identification and selection of existing approaches and
screening based on pre-defined criteria.

m Investigation of the meta-data, which aim to provide
an overview on organisational and methodological
aspects such as the institutional and geographical origin
of methods or their sectoral and geographic coverage.

Investigation of dimensions (explained below) that are
deemed relevant in the context of losses and damages
for an in-depth analysis to identify general trends and

innovative approaches.
The steps in more detail:

The first sample document contains 204 CRA ap-
proaches mainly found in five different sources and
published between 1998 and 2020.° From the initial
sample, 120 methods were selected based on four cri-
teria. Only if all criteria were met was a method taken

into account.

Final

Screening of
database

Baseline for

fltnan:e P;OPOSGI: Googl d::li";;:t + approach is consid- available online amce:::ddi:g o this analysis And
- structured search on Google = : .
Scholar (German and En ?ish) approaches) ered a method (n=120 S Scoping

] - clear reference to methods) criteria

« structured search in CRA

climate-inducedrisks

comparison studies

« structured search
climatesmartplanning.com

Figure 2: Workflow and sources of database’

6 Sampling was mostly conducted in late 2019 and early 2020; therefore, not all methodologies published in 2020 and 2021 are taken into consideration.

7 Note: CoP CR = Community of Practice on Climate Risk; GP L&D = Global Programme on Risk Assessment and Management for Adaptation to Climate Change (Loss and

Damage); CRA = climate risk assessment



DEFINITION
or text" (Creswell, 1998)

KEY POINTS
scenarios, conditions

+ Not too detailed or rigid

study

STRUCTURE

Flexible

CONTENT “What to do”

Table 1: Distinction between method and framework in the database

These criteria were:

1. A clear link to methods that consider climate var-
iability or climate change for the identification of
risks or vulnerabilities.

2. Availability of a method description online.

3. Availability of a method description in English.

4. Conformity with a definition of ‘method’ as distinct
from ‘framework’. The distinction of ‘framework’ and
‘method’ was based on established definitions

(see Table 1.)

More flexible, loose and generic frameworks were excluded.

The aim was to only include methods which are as con-
crete as possible in terms of ‘what’, ‘when’” and ‘how to do?’
to provide practical information with specific rules and
procedures on the different steps in the CRA. The method
should enable experts to understand how to implement the

CRA based on the available description.

Figure 2 illustrates the workflow and the various sources
that were used in the compilation of the database. The
final database was transferred into an online search engine
(CRAMSE) that contains the 120 methods and their
descriptions, covering 35 characteristics and various filter

options. CRAMSE is available via open access here.

+ Loose and generic; can be applied to different
+ Based on set of theories, concepts and relationships

- Offers guidance and rationale/ structure within

FRAMEWORK METHOD

“A basic structure underlying a system, concept

“A particular procedure for accomplishing and
approaching something especially a systematic or
established one” (Green, 2013)

+ Constitutes a research tool and instrument
with specific rules, procedures, which aid
problem-solving

- Replicable (possibility of triangulation) and
established methods of research

Prescriptive, according to procedural rules of method

“What, when and how to do”

The assessment of methods used in approved proposals

to three Climate Finance funds, the Green Climate Fund
(GCF), the Adaptation Fund (AF) and the Global Environ-
mental Facility (GEF) constituted an additional assignment

of the analysis. Results can be found in Box 4.

B The meta-data description provides an overview on
the variety of methods included in the database. It
intends to present the methods in accordance with the
applied criteria; for instance, frequencies in origins of
the methods and their methodological focus, as well
as temporal and spatial characteristics relevant for
application, are shown by applying simple descriptive

statistics.

Five dimensions were investigated through an in-depth
analysis to identify general trends of CRA design,
methodological challenges and how these are addressed
by different methods, and innovative approaches in
the context of climate-related losses and damages.

The identification of these dimensions was carried out
based on available literature and the feedback of scien-

tists and experts active in the field.


https://cramse.adaptationcommunity.net/
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Four key questions guided the investigation: Limitations: The study findings are thought to be useful i)
for the identification of suitable methods, ii) as additional
* What are the main challenges of integrating [topic] information for decision-makers and practitioners, and
into CRA? iii) for the enhancement and development of existing and
* How is [topic] operationalised? future methods. Readers and users of the study’s findings
* What type of approaches exist to integrate [topic] into should take into consideration the following methodologi-
CRA? What are the main similarities and differences cal constraints:

between these methodological approaches?

* Which types of methods have proven successful? * The database reflects a snapshot of methods available in
What approaches are particularly innovative? 2020; since then, other methods might have been devel-
oped and published.

The in-depth analysis of the database focuses on the six
selected dimensions that are found to be most relevant
within the context of climate-related losses and damages.
Other aspects concerning innovative advancements or
methodological gaps are therefore not be presented.

* The way the investigations are carried out is strongly
linked to the terminology used in the method’s descrip-
tions and guidelines. Hence, some interpretation of
results may be skewed by a possible uncommon usage of

language in the respective texts.
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€D Results

3.1. Description of meta-data

Before diving deeper into an in-depth analysis of aspects
of the database particularly relevant to L&D, this brief
analysis of meta-data provides an overview of the methods

collated.

3.1.1. Origin of the methods included in the sample
The date of publication for each method ranges from 1998
to 2020, with almost 60 % of all methods published in or
after 2014 (see Figure 3). This might relate to the timeline
of climate negotiations (the Paris Agreement was reached in
2015) as well as to the publication dates of IPCC Assess-
ment Reports (ARs): AR 4 was published in 2007, AR 5 in
2014.

As the process of screening CRA methods had already
started in 2019, the drop in publications in 2019 and 2020
should be understood with care. The authors cannot guar-
antee that every method published in these two years was

included in the database.
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Concerning the sector of origin, almost half of the meth-
ods were developed in an academic context, while one third
are attributable to states or actors in development coop-
eration. The private sector and non-governmental organi-
sations contributed to 11 % of all methods, and 8 % were
developed by a partnership among the aforementioned

sectors (Figure 3).

In comparing methods for geographic distributions of
origin and coverage, it becomes apparent that most meth-
ods were developed in Europe (46 %) or North America
(27 %), while only few originated in Australia and Oceania
(3 %), Asia (3 %), Africa (3 %) or South America includ-
ing the Caribbean (2 %) (see Figure 4). A considerable
percentage of methods (17 %) were developed through
intercontinental cooperation. However, the majority of
methods were developed for the use worldwide (50 %).
The rest of the methods were either developed for, or were
initially applied in, Europe (13 %), North America 11 %),
Asia (12 %) and Africa (8 %), Australia and Oceania (3%)
or South America (4 %).

M Development cooperation Cooperation

[ Academia M Academia, development cooperation

M Non-governmental organisation

State-run

Private sector

Figure 3: Date of publication and sector of origin for methods of climate risk assessment included in the database
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NORTH AMERICA

ASIA
|
EUROPE
|
I AFRICA
[ |
AUSTRALIA
COOPERATION/ SOUTH AMERICA AND OCEANIA- - ™
WORLDWIDE (INCL. CARIBBEAN)
B Region of Origin Coverage
Figure 4: Geographic origin and coverage for climate risk assessment methods included in the database
Box 4: Climate risk assessment in project proposals to main climate funds
A separate part of the study relates to the analysis of
recent project proposals to main climate funds (Adapta- 100
tion Fund, Global Environmental Facility and Green Climate
Fund). It identifies those methods that have been used 80
most frequently in the development of project proposals.
In 126 project proposals approved by the funds in the last 60
two years, only 11 methods could be identified. Different
levels of use of CRA methods were applied: from project 40
proposals including CRA as one of the main planned ac-
tivities, to proposals which had been developed to include 20
a CRA, and proposals including CRA-relevant references. .
All reviewed funding proposals included multiple referenc- 0 ! ! :
es to existing policy documents, studies or assessments & gz{i'[vi"t:e‘;mp”“d & E:;;;E;ff"sal as references
conducted by other authors. These include global studies,
the UNFCCC-related reports, regional assessments, and Figure 5: Percentage of proposals mentioning specific

country-specific documents such as national communications, climate risk methods

National Adaptation Plans or Nationally Determined Contributions. No general preference could be detected but 18
proposals were found to explicitly mention that a dedicated risk and/or vulnerability assessment was conducted

as part of the proposal preparation. However, no specific methods were mentioned as this level of detail is usually
included in annexes, which are normally not publicly available. Of the 62 proposals that included CRA as project
activities, only a few explicitly identified the method to be applied. This indicates that there is not yet a standardised
way of including CRAs in project proposals to main climate funds. Further mainstreaming of CRAs in these process-
es might be helpful to increase comparability and transparency of project proposals of main climate funds. Further
details can be found in the Method factsheet in CRAMSE in the category ‘Usefulness for political purposes’.
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Figure 6: Hazards and impacts considered in climate risk assessment

Looking at the different hazards which are assessed, it
becomes clear that floods are considered explicitly the
most — in 50 % of the methods in the database (see Figure
6). Droughts are specifically mentioned in 34 % of the
methods, and cyclones (including hurricanes and ty-
phoons) in 24 %. Changing precipitation patterns (18 %)
and sea-level rise (17 %) are the most prominent SOP;
however, these are considered less than EWEs. About a
quarter of the methods (28 %) claim to be applicable to all
kinds of hazards or any hazards that relate to their context.

In almost all methods, several hazards are mentioned.

3.2. Implementation of methods

Most of the methods imply extensive use of experts, com-
putational resources or the organisation of workshops and/
or stakeholder surveys. Time and cost intensiveness are
rarely stated in the available method description. However,
the time taken to implement a method tends to vary from
some minutes to several years. Only a few methods provide
concrete information on financial expenditure. The range of
estimated costs is wide and extends from open-source meth-
odologies which use publicly available data sources to meth-
ods requiring up to estimated USD 900,000 (Warren et al.,
2018 [ID 14]).” This is not least because of diverse origins of
different methods, as shown in Figure 7. Papers published in

scientific journals, or methods developed by organisations of
international development cooperation and non-governmen-
tal organisations, are clearly distinguishable from methods
for risk assessment developed by asset managers to secure
their own portfolio. Accordingly, the extent of financial and
human resources required for the implementation of differ-
ent methods varies strongly within the sample. For example,
76 of the CRA methods rely on secondary data, which
means that only immediately available data is used, while 44
require either primary or primary and secondary data, which
means that data collection is involved. Data collections will
substantially increase the duration and cost of the assessment
but can also mean that an assessment is much more detailed

and context specific.

While risk-screening methods can be used by individuals
to obtain a first overview on relevant risks in a few seconds,
extensive expert knowledge and stakeholder consultations
including organisational learning processes may lead to
implementation that lasts several years. Likewise, stake-
holder participation, which features in 43 of the methods
analysed, is also connected to higher costs but at the same
time to better results, and increased awareness and owner-
ship of results among the group responsible for developing
the method (see also section 3.3.5).

8 Methods of the database are referred to by their identification digits (IDs) and listed in the Annex. For more information on the selection process, see chapter 2. Methods,

which are directly or indirectly cited are named as in-text citation in accordance with Harvard style.
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Figure 7: Different sectors developing methods for climate risk assessments

3.3. Analysis: scoping of aspects relevant
to losses and damages

The following section will introduce the latest develop-
ments and key findings for the main aspects that have been
considered relevant to methodological development and for
technical discussions on risk assessments in the context of

climate-related losses and damages.
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EXTREME WEATHER EVENTS

3.3.1. Considering the full spectrum of
climate-related hazards and impacts at the outset
Hazards and impacts that are climate-related range from
extreme weather events to more gradual slow onset pro-
cesses. Most regions in the world experience compound
and interacting EWEs and SOPs, causing cascading effects
(see also section 3.3.2). It is therefore necessary to consider
the entire spectrum of hazards and corresponding risks

(Figure 8) when first embarking on a holistic climate risk

land'and forest
degradation

loss of
biodiversity

glacial and
permafrost retreat

desertification

SAAAL
A~

sea level rise

SLOW ONSET PROCESSES

© GIZ/ Global Programme on Risk Assessment and Management for Adaptation to Climate Change (Loss and Damage)

Figure 8: GIZ Global Programme on Risk Assessment and Management for Adaptation to Climate Change (Loss and Damage) model for the

spectrum of climate change-related hazards and impacts®

9 Figure 8 distinguishes between hazards, such as extreme rainfall, and impacts like landslides. Climate-related hazards are directly exacerbated by rising concentrations
of greenhouse gases in the atmosphere; impacts represent subsequent effects and are often the result of multiple drivers, some of which are non-climatic (e.g. land use
change, invasive species, pollution), and are linked to exposure and vulnerabilities that influence a determined system. Climate risk management that targets the impact
of the hazard can therefore prevent cascading effects and reduce the risk of a system collapsing.
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assessment. Depending on the specific context, some haz-
ards can be defined specifically as EWEs or SOEs. Howev-
er, some hazards such as droughts feature characteristics of

both types of events.

Research, implementation and prioritisation of climate
adaptation measures have so far seem to have focused on
EWEs. This is evident in recent work of the UNFCCC
Adaptation Committee in which countries ranked climate
hazards according to their relative importance in the re-
spective national contexts (UNFCCC Adaptation Com-
mittee, 2020). Nevertheless, accounting for SOP:s is also
important: although their impacts manifest at a slower rate,
they are not necessarily less severe than those of EWEs. ID
60, for example, describes gradual changes as ‘Achilles’ heel’
vulnerabilities which might significantly outweigh other

stressors and undermine adaptation.

In general, out of the 120 methods analysed, 47 % con-
sider both EWEs and SOPs when assessing climate-related
risk, or put differently: 47 % methods appear applicable
for analysing the entire spectrum of hazards, whereas 17 %
cover it to some extent and 30 % only apply to a selected
type of hazard (see Figure 9). For 6 % of methods, no

information was available.

However, only roughly half of the methods which consid-
er the full spectrum explain how the distinction between
EWESs and SOPs is made, how the challenges mentioned
above are addressed and how the spectrum is covered in de-
tail. In addition, of the methodologies that integrate both
EWEs and SOPs, 11 apply mixed approaches and 12 apply

one single approach.

M Yes Partly

No

No information

Figure 9: Climate risk assessment methods considering the entire
spectrum of climate-related hazards and impacts

Challenges when considering the entire spectrum of
hazards and impacts

Taking both SOPs and EWEs into account is a major chal-
lenge for methodological approaches. Firstly, the different
timescales of EWEs and SOPs result in diverse data needs,
and it can be difficult to forecast future changes for a spe-
cific time period. Models which aim to accurately represent
gradual changes may need global data collected over longer
timescales; however, the resolution of such datasets may
not be sufficient to represent extreme events when the data

is analysed through standard deviation or variance.

The difference in timescales for EWEs and SOPs also leads
to difficulties in achieving consistent projections or mea-
surements: while EWEs, in most cases, last for a precisely
definable time span and occur in an identifiable spatial
extent, impacts of SOPs are less quantifiable regarding
both aspects. One solution discussed in section 3.3.1 is the
definition of critical threshold values specific to the system
under analysis. In this case, the spatial extent and timescale

are adapted to the needs of the target system.

Since both types of events interact, it is important to con-
sider whether changes in frequency or intensity of EWEs
occur as SOPs arise. This is particularly challenging when
using probabilistic approaches: present-day probability
density functions for climate variables will not necessarily
hold true under future conditions, so there is not always

a clear or consistent distinction between an SOP and an
EWE. In this section, we therefore refer to the distinction
made by the authors of the respective method description —

if such a distinction is available.

A particular challenge for participatory methods is the
imperceptibility of gradual changes. While extreme events
often have drastic impacts and stay in collective memory,
the gradual changes of, for example, temperature or precip-
itation patterns, cannot be perceived directly and must be
assessed by indirect methods (for further information, see
Adamo et al., 2021).



Instruments and innovations for considering the
entire spectrum of hazards and impacts

Despite the challenges mentioned, numerous methods have
a found a variety of ways in which to consider the entire
risk spectrum; some of these involve innovative approaches.
Common instruments include index development or index
use, participatory approaches, scenario modelling and

quantitative or probabilistic models.

Five of the methods have developed an index or make use
of an already existing index (ID 42, ID 46, ID 69, ID
127, ID 154). Torres et al. (2012 [ID 127]), for example,
uses the Regional Climate Change Index (RCCI), which
can synthesise a large number of climate model projections
for climate analysis. RCCI is based on the temperature
change in a specific region relative to changes in mean
global temperature, mean regional precipitation, and
interannual variability of temperature and precipitation, all
of which are calculated separately for austral summer and
winter. ID 42 makes use of historical datasets to create a
composite index for SOP and EWE in which the gradual
changes are normalised as a number of standard deviations
for precipitation and temperature in each decade from
mean values calculated for the overall time period. This is
combined with a measure of frequency of selected EWEs
(defined with threshold values) per year in order to create

the composite index.

Out of the methods analysed in order to identify how the
risk spectrum is incorporated, eight of the methods are
participatory, or have participatory elements (ID 151,

ID 13, ID 66, ID 60, ID 138, ID 57, ID 153, ID 205).
Bennett et al. (2015 [ID 60]), for example, suggests com-
munity-centred vulnerability assessments with a focus on
local perspectives and experiences. Each category of drivers
in the framework considering both EWEs and SOPs can be
explored through qualitative interviews, or results emerging
from interviews can be compared with or coded against the
framework. Interviewing can also be used to examine local
perceptions on the presence or absence of specific exposures
to both types of hazards. Different exposures can be ranked
by importance or rated (e.g. on a Likert scale of 1 to 5) to
determine the relative severity of the exposure or the sensitiv-
ity of communities, households or groups. In this method,
exposure is differentiated between acute, such as the 2004
tsunami in Southeast Asia, and chronic, such as the steadily
increasing impacts of sea-level rise for communities that are

situated in low-lying coastal areas.
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A further approach applied by methods covering the
entire spectrum of hazards is scenario modelling (ID 40,
ID 66, ID 74/75,° ID 129, ID 180, ID 185). Preston,

B. etal. (2007, [ID 129]), for example, applies an impact
assessment which relies upon quantitative scenarios of
climate change, including projections of changes in average
temperature, rainfall, evaporation and humidity in 2030
and 2070. Additional modelling is conducted to generate
scenarios of changes in extreme rainfall events and storm

surge events across the analysed region.

Moreover, most of the methods analysed have quantitative
or probabilistic elements (ID 4, ID 15, ID 66, ID 78, ID
60, ID 118, ID 40, ID 74/75, ID 154). ID 40, for exam-
ple, uses pertinent climate data, which is divided into three
categories: temperature and precipitation changes, sea-lev-
el rise, and incidence of hurricanes and tropical storms.
Specific hazard models are constructed which incorporate

sea-level rise as the main relevant slow onset change.

As a further example, Holsten and Kropp (2012 [ID 15])
applies exposure variables as proxies for extreme events and
for slower climatic changes. Identified relevant climatic
stimuli are transferred to exposure variables prior to the
aggregation of impacts. To express the direction of change,
absolute exposure variables are between minus 1 (decrease
in climatic stimuli) and 1 (increase), based on the max-
imum absolute change in either direction for the whole

regional data range.

As already mentioned, most of the methods analysed
make use of more than one approach and combine differ-
ent elements. CARE International (2010 [ID 138]), for
example, suggests a combination of climate data — espe-
cially that which relates to long-term trends and future
projections — with local observation and knowledge. This
approach can address the challenge of dealing with biased
perceptions of gradual changes: climate data can reduce
distortions caused by the fact that gradual changes could
be perceived as less severe and can complement qualitative
data obtained through participatory approaches. As anoth-
er example, Preston et al. (2007 [ID 129]) combine impact
analysis, which applies a scenario modelling approach as
described above, with a vulnerability analysis. The latter

is operationalised by identifying indicators of exposure,
sensitivity and adaptive capacity for five potential climate

change impacts.

10 Here, the same method was published in two different publications.



3.3.2. Recognising interdependencies between risks
Various interdependencies exist between distinct climate
hazards and their impacts, drivers and processes, and
ultimately between distinct types of risk. Systems in general
interlink with each other and interact, and this holds true
for the impacts of climate change as “the multiplicity of
climatic variables, the spatial scale over which they manifest
and their many points of interaction with human and physical
systems inevitably leads to a range of complex interactions”
(Dawson, 2015, p. 1080). Examples of how interdepen-
dencies manifest include compound risks, cascading risks,

and systemic risks (see Box 5 for definitions).

Interdependencies can significantly change the nature and
extent of risk. They also affect how risks are perceived and
defined, which in turn influences the way in which risk

is analysed. As the definition of risk might have serious
implications for how risk is managed, and decisions are
made (Aven, 2016), interdependencies and interaction
require in-depth consideration when conducting a climate

risk assessment.

In the study sample, 26 % of the methods fully consider
interdependencies of risks and 27 % consider them partly;
30 % of methods do not consider them at all (see Figure
10).

GIZ / Michael Martin
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Figure 10: Climate risk assessment methods considering
interdependencies of hazards, impacts and risks

Instruments and innovations for considering
interdependencies between risks

Recognising compound risks, Asare-Kyei et al. (2017 [ID
69]) explicitly considers the combined effects of floods and
droughts, which are among the most problematic hazards
in West Africa (UNU-EHS, 2017). The approach therefore
constructed a multi-hazard index integrating flood and
drought hazards, and drew on the strengths of a simple
hydrological model and statistical methods integrated
using geographic information systems (GIS) to develop

a Flood Hazard Index to an acceptable level of accuracy.
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Box 5: Compound, cascading and systemic risks

Compound risks refers to concurrent or successive extreme events and can be associated with multiple, otherwise

unrelated, hazards interacting (Pescaroli and Alexander, 2018). Classifications made in climate science extend this
classification to “combinations of extreme events with underlying conditions that amplify the impact of the events
and combinations of events that are not themselves extremes but lead to an extreme event or impact when com-

bined” (IPCC, 2012, p. 118). Compound risks are understood not as new risks but as those for which the likelihood,
type and impact is affected when climate change alters the distribution of climate variables and their spatial and
temporal dependencies (Zscheischler et al,, 2020). An example is that coastal floods which are predicted to occur
every 100 years can become yearly events (in the high-emissions ‘business-as-usual’ RCP8.5 scenario) because of
an overall rising sea level (Church et al, 2013).

Cascading risks are risks “that develop due to a hazard and its impacts in situ to the systems affected, flowing out
to other domains” (Lawrence et al. 2020, p. 2). In practice, climate change can cause cascading risks such as a
drought which causes ground movement which then affects the integrity of pipe systems responsible for supplying
water. This is referred to as a cascading impact (Lawrence et al, 2020, p. 7). Usually, a resulting impact following
cascading effects is significantly larger than the initial impact (IPCC, 2019).

Systemic risks can result from the interdependencies of events or effects, eventually leading to system malfunc-

tion or collapse. For example, the loss of infrastructure and crops caused by compounding droughts and floods in
Mozambique in the mid-2000s had a substantial adverse domino effect on key socio-economic outcomes such as
housing, jobs, education and social cohesion, and can therefore be described as system malfunction (GIZ and IIA-
SA, 2021). The contribution of the IPCC Working Group Il to the Fifth Assessment Report identified systemic risks

as key risks across sectors and regions (IPCC, 2014).

The index was validated with participatory GIS techniques
using information provided by local disaster managers and

historical data.

In a similar fashion, the Climate and Development Knowl-
edge Network (2013 [ID 153]) highlights the importance
of identifying correlations between the impacts of cli-
mate-related hazards, and climate parameters. The method
suggests two procedures that can be applied to define the
degree of correlation between the two. “Either process begins
with assembling databases covering climate-related hazard
impacts (e.g. flood disaster damage or crop losses due to long
term reductions in precipitation) and climate parameters, most
often precipitation and temperature, linked to the nature of
the hazard being considered” (Climate and Development
Knowledge Network, 2013, p. 33f. [ID 153]).

Aiming to account for cascading as well as systemic risks,
United Nations Office for Disaster Risk Reduction (2017

[ID 70]) presents ten essential steps for making cities resil-

ient. It advises that local governments should identify and
understand risk scenarios and use this knowledge to inform
decision-making. Risk scenarios should identify hazards,
exposures and vulnerabilities in at least the ‘most probable’
and ‘most severe’ (‘worst-case’) scenarios, paying particular
attention to the consequent risk of cascading failures from
one asset system to another. “The failure chains between
different elements of a citys infrastructure (for example, where
an energy system failure triggers loss of water treatment) can be
a critical vulnerability — and one that may be hidden unless spe-
cifically identified, and thus come as an unwelcome shock when
responding to a disaster” (United Nations Office for Disaster
Risk Reduction 2017, p.16 [ID 70]).

All in all, a range of methods have found ways of account-
ing for interdependencies of risks. However, such interde-
pendencies, especially cascading effects which can lead to
system failure with potentially catastrophic impacts, need
to be taken into account more systematically to provide a

comprehensive and thorough picture of climate risks.



3.3.3. Including socio-economic dynamics in future
scenarios

It is standard for climate change-related studies to use
climate scenarios in order to appraise future hazards and
identify related risks. However, future potential losses

and damages are strongly influenced by the exposure

and vulnerabilities of the social-ecological system at risk.
Therefore, it is pivotal to consider not only the future
development of climate parameters, but also the social and
economic characteristics of the systems at stake. Unfortu-
nately, the respective models are often not available at all or
only available in limited ways — for example as population/

demographic scenarios.

By combining scenarios on climate change with socio-eco-
nomic scenarios that include assumptions on the future
trends of demography and economic growth as well as
patterns of international trade, governance and institution-
al development, it is possible to assess how climate change
impacts across different sectors. In turn, an improved
understanding of future risks and the vulnerabilities of
livelihoods, infrastructure and societies to climate change
can enable the adoption of more informed risk manage-
ment strategies that better consider uncertainties (Berkhout
etal.,, 2014).
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Instruments and innovations for considering
socio-economic dynamics

Projections of socio-economic changes are frequently used
by the methods represented in the sample in a quantitative
way, in order to better estimate future vulnerabilities and
losses (compare ID 4, ID 53, ID 60, ID 127, ID 28, ID 85,
ID 160, ID 74/75, ID 190).

Essentially, future socio-economic dynamics are looked at
from two angles: firstly, as a driver of climate risks, which
increase vulnerability and sensitivity; and secondly, as a con-
sequence of climate change-related development pathways.
The role of socio-economic dynamics as a potential driver
of vulnerability (ID 118, ID 60, ID 53, ID 28, ID 39, ID
85) relates in particular to coastal zones or cities. Thereby,
socio-economic changes are the most important driver of
an overall increase in the exposure of both population and
assets to climate change. Urbanisation, rising populations,
increasing asset values, migration and changes in water sup-
ply are the most frequently observed factors that can increase
exposure. However, the whole range of exposures associated
to socio-economic changes contains many more aspects, as

shown in the following table provided in Figure 11.

SOCIO-ECONOMIC DRIVERS OF CHANGE

1

Infrastructure
. . Governance and .
Demographic Economic and . Sociocultural
policy
technology
e.g. e.g. e.g. e.g. e.g.
Population lobalisation Coastal d Changing Traditions
Migration Food prices evelopment regulations Social norms
Health Investments Roads Conflict and and values
security
DAMS

Figure 11: Socio-economic drivers of change that influence exposure to climate change (Source: (Bennett et al., 2015 [ID 60])
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When looking at socio-economic vulnerabilities as a con-
sequence of climatic changes (ID 66, ID 57, ID 157, ID
4,1ID 15,1D 127, 1D 88, ID 184, ID 185), CRA covers

a broad range of factors, such as health (ID 157, ID 88),
infrastructure (ID 4, ID 157) or education (ID 127). In
this regard, CARE International’s participatory and com-
munity-based CRA methods (2012 [ID 66]; 2019 [ID 57])
pay special attention to the influence of gender, poverty
and other local socio-economic characteristics influencing

climate resilience.

Another approach for including future socio-economic
dynamics in CRA methods is to demonstrate, based on
economic projections, the cost-effectiveness of investments
in climate risk management measures for increasing the
resilience of critical infrastructure (Pan American Health
Organization, 1998 [ID 157]; Brown et al., 2018 [ID 4]).
This includes information on future economic develop-
ments, investment decisions, inflation, building costs,
maintenance costs, clean-up costs and savings in relation
to deferring a project. In the context of losses and damages
in the private and business sector, risks related to climate
change are expected to lead to business interruption due to
flooding, an increase in supply chain disruption as a result
of extreme events or loss of staff hours due to high internal
building temperatures (Adapting to Climate Change Pro-
gramme UK, 2012 [ID 41]; United States Environmental
Protection Agency, 2016 [ID 180]).

To sum up, the consideration of socio-economic scenar-
ios (in the almost always promoted climate scenarios) is
becoming more frequent and is an emerging trend for

integrated CRAs. Thereby, socio-economic changes are

Both M None

Non-economic

M Economic
No information

Figure 12: Climate risk assessments methods considering
non-economic Loss and Damage

identified as the most important driver for an overall
increase in the exposure of both population and assets to

climate change.

3.3.4. Including non-economic Loss and Damage
Losses and damages discussed in the contribution of the
IPCC Working Group 1II to the Fifth Assessment Report
are primarily of an economic nature and include damage
to property or infrastructure and income losses. Non-eco-
nomic Loss and Damage, such as a loss of biodiversity,
identity, livelihoods or health, has received significantly less
attention (Van der Geest and Warner, 2020). Therefore,
this section takes a closer look at the challenging task of
assessing these non-economic types of losses and damages
by analysing to what extent and how NELD is recognised
by existing CRA methods.

Due to great variation in the conceptualisation and actual
use of the terms ‘non-economic losses and damages’ and
‘Loss and Damage’ in the CRA methods, the term is de-
fined as follows: NELD can be either material or non-ma-
terial and can have value in itself (intrinsic value, e.g.
health) or constitute a way to achieve a valuable item (in-
strumental value, e.g. food to maintain health) (Fankhauser
etal., 2014). Only one method (Economics of Climate
Adaptation [ID 74/75]) explicitly makes use of the exact
wording ‘non-economic losses”. The authors acknowledge
that considering both non-economic losses (e.g. social and
environmental impacts), as well as non-economic benefits
of adaptation measures increases the usefulness of cost—
benefit analyses, but does not further the focus on NELD.
In other method descriptions, the terms “non-economic costs
and economic and/or quantifiable costs” (Swiss Agency for
Development Cooperation, 2009, p.9 [ID 162]), “loss of
non-monetary cultural resources and value” (European Topic
Centre on Climate Change Impacts, Vulnerability and
Adaptation, 2011, p. 9 [ID 149]), “nonmonetary [...] effects
of climate change on natural and human systems” (Asian De-
velopment Bank, 2012: xii [ID 184]), ‘non-monetary costs”
(Warren et al., 2018, p. 9 [ID 14]), or ‘fewer tangible issues”
(CARE International, 2019, p.35 [ID 57]) were employed
and imply a reference to NELD.

Findings indicate that more than half of the methods (51 %)
include an assessment of non-economic losses and damages

(see Figure 12). 43% of methods include both economic and
non-economic L&D, whereas 8 % methods exclusively focus

on NELD. 23 % of methods focus entirely on economic
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Box 6: Non-Economic Loss and Damage under the United Nations Framework Convention on Climate Change

The topic of non-economic Loss and Damage is gaining increased attention in negotiations under the UNFCCC over
the last decade (Serdeczny et al, 2016a). Focusing on the negative impacts of climate change that are difficult

to quantify or measure in monetary terms (Serdeczny et al,, 2016a; Serdeczny, 2018), NELD are understood by the
UNFCCC as losses “that are not commonly traded in markets” (UNFCCC 2013a, p. 3). Given that NELD constituted
a selected topic in the workplan of the Warsaw International Mechanism for Loss and Damage associated with
Climate Change Impacts, an expert group was formed to “develop inputs and recommendations to enhance data on
and knowledge of reducing the risk of and addressing non-economic losses” (UNFCCC Secretariat 2014).

L&D. Following the trend for variations in the way NELD’
is conceptualised and used, further differences exist between

economic and ‘non-economic’ losses and damages.

The most common approach in CRA is to differentiate
between environmental or biophysical losses and damag-
es — i.e. climate and other environmental changes — and
socio-economic losses and damages — i.e. economic, tech-
nological, sociocultural, demographic and political change
(ID 47, 1D 60, ID 152, ID 158, ID 135, ID 102, ID 184,
ID 118, ID 42, ID 166) or between social, economic and
environmental drivers, exposures, impacts, risks and dam-
ages (ID 14, ID 27, ID 41, ID 83, ID 87, ID 128, ID 151,
ID 5, ID 115). For some methods, the built environment
(ID 160, ID 92, ID 117, ID 161, ID 113), ecosystem ser-
vices and biodiversity (ID 160, ID 113) as well as cultural
(ID 92, ID 175, ID 138, ID 205), demographic (ID 175)
and political (ID 161, ID 113, ID 36, ID 138, ID 153)
factors are added as separate dimensions to further dif-
ferentiate the context in which losses and damages occur.
Lastly, another approach is the assessment of sector-specific
impacts which may entail both economic and non-eco-
nomic losses and damages; these include impacts on food/
agriculture, water, health, fish stocks, cultural heritage,
education, government, and peace and security (ID 66, ID
69, ID 15, ID 32, ID 33, ID 76, ID 54, ID 100, ID 148,
1D 200, ID 203).

This lack of a clear differentiation and common termi-
nology makes it difficult to draw attention to NELD and
impedes comparability between CRA methods. Accord-
ingly, this study takes a closer look at the range of NELD
indicators considered in the 61 identified CRA methods
is and considers possible options for classification. Even
though the majority of methods underline the non-ex-

haustive nature of their selection of indicators (compare

those methods listed in the paragraph above), findings of
the study’s indicator assessment (Figure 13) show a clear

pattern of the types of NELD most commonly considered.

Instruments and innovations for considering
non-economic Loss and Damage

The approaches most commonly applied in the methods
reviewing NELD are quantitative (21) and mixed-method
(22) alongside other (9) approaches often including partic-
ipatory, self-rated or spatial elements. Some methods are
based on scenario mapping (6), while purely qualitative (3)

approaches occur relatively rarely.

In terms of assessment methodology, development of indi-
ces (12) or models (7) are common quantitative approaches
to assess non-economic losses and damages in addition

to those of an economic nature. Climate and Develop-
ment Knowledge Network (2013 [ID 153]), for example,
provides detailed instructions for integrating the impact

of each selected climate hazard on human, financial,

social, natural and political livelihoods into a composite
impact score. Mixed-methods studies tend to complement
secondary or observational data sources with participatory
methods (ID 100, ID 57, ID 45, ID 151, ID 152, ID 5,
ID 205), or other qualitative methods such as interviews

or perception-based assessments (ID 109, ID 153, ID 102,
ID 151, ID 135, ID 47) or literature reviews (ID 41, ID
165, ID 47). Swiss Agency for Development Cooperation
(2009 [ID 161]) introduces a detailed assessment meth-
odology which integrates climate change, disaster risk
reduction and environment at the strategic level: the basis
for identifying potential risks and suitable measures is here
laid by an in-depth context analysis of primary and second-
ary data — such as official policies, strategies and plans at
national and sub-national levels. After relevant actor groups

are mapped out for all levels, a participatory workshop
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Material & Instrumental
» Land egradation (6)
« Soil (2) & water (6)
quality

+ Habitat destruction (3)

 Environmental
degradation (2)

Non-material & Instrumental

- Agency (22)
« Conflict and security (9)
+ Government function (7)
* Migration (5) and

displacement (7)
* Policies & plans (4)
+ Education (5)
« Public participation (3)
* Human rights (3)
« Social cohesion (3) and

social institutions (2)
« Safety (2)

y,

Figure 13: Types of non-economic Loss and Damage indicators most commonly considered in climate risk assessment. Numbers in brackets
indicate how often the respective indicators were mentioned in the 61 methods identified (categories taken from Serdeczny et. al, 2016a)
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Box 7: Spectrum of NELD indicators - The example of health in NELD

Particularly useful resources for a broad overview of material, non-material, intrinsic and instrumental NELD indi-
cators are Tapia et al. (2017 [ID 113]), which review categories of indicators found in the literature, and Bennett
et al. (2015 [ID 60]), which present a conceptual framework for integrating multiple exposures into vulnerability
analysis and adaptation planning. Bennett et al. (2015 [ID 60]) provide examples in the realms of demographics
(e.g. migration, chronic or acute diseases, injuries, disabilities, mental health), governance and policy (e.g. de-
cision-making structures, legitimacy, networks, capacity and resourcing, changes in tenure and rights, natural
resource management, conflicts and security), sociocultural change (e.g. shifting traditions, knowledge and values,
shifting family relationships and gender roles, organisational networks and bridging social capital) and the envi-
ronment — demonstrating the need to integrate a broad spectrum of NELD indicators.

Aspects of human health as examples of material, intrinsic indicators are acknowledged in 24 methods. In this

sample, methods tend to focus on loss of life or damage to physical health, including injuries and hospitalisa-

tion, sometimes with special attention to vulnerable groups such as children and elderly people (ID 100, ID 32)

or indigenous populations (ID 88). CARE International (2019 [ID 57]) highlights gender equality as a key topic to
consider as research has shown that non-monetary losses and damages often affect women in developing coun-
tries more directly than men, particularly in the domains of mortality, health, food security, human mobility and
gender-based violence (Von Ritter Figueres, 2013; GIZ, 2020).

Based on the available methods, it is assumed that the selection of health indicators seems to depend on the
target audience or geographical coverage of CRA methods. USAID (2017 [ID 54]), addressing development organi-
sations and humanitarian actors, also measures vector-borne and waterborne diseases and nutrition, while adding
psycho-social stress caused by loss of livelihoods, malnutrition, disease, seasonal or permanent migration, and
social conflict. In its assessments of climate risks in European cities, Tapia et al. (2017 [ID 113]) include life
expectancy, age dependency ratios, fertility rates, population growth, family and household structure, nutrition
and population in special needs as health indicators. These two methods reflect demographic and epidemiological
transitions from high mortality rates, with mortality primarily due to infectious diseases, to lower mortality rates,
with mortality primarily caused by chronic diseases, as development proceeds. Only a few methods take into
account the impact of climate change on well-being (ID 100, ID 32) or mental and emotional health (ID 60, ID 92,
ID 48, ID 54, ID 205), including through the fear, shock, devastation and stress associated with the occurrence of
extreme weather events and cleaning up or loss of irreplaceable memorabilia of sentimental value (Lindley et al.
(Joseph Rowntree Foundation), 2011 [ID 48]).

serves to qualitatively assess vulnerabilities and the likeli-

hood of hazards and risks with a risk matrix.

To sum up, accounting for NELD in CRAs is challenging
for several reasons. At the conceptual level, for which a
focus on NELD needs to be based on normative ques-
tions, the concept of NELD is based on symbolic and
personal values, and human perceptions of risks and their
importance, which, in turn, vary from culture to culture
(Serdeczny et al., 2016b). Thus, a triple challenge of de-

fining indicators, weighing their importance and assessing

their value in a context-tailored manner (Serdeczny et al.,
2016b) poses several empirical challenges. In addition,
many NELD are not only context-specific and dynamic,
but also incommensurable, meaning that their value is
often intangible and cannot be expressed through a stan-
dardised unit (Serdeczny et al., 2016b). This means that
most financial instruments are not suitable for the assess-
ment of NELD (Schifer & Balogun, 2015), making it hard
to aggregate NELD in climate risk assessments (Serdeczny
et al., 2016b). Also, assessing NELD often requires both

substantial technical capacity/expertise (e.g. modelling



expertise) and large amounts of data that cannot be consid-

ered as given in any context.

Yet, there are some approaches to climate risk manage-
ment which demonstrate the strong benefits of recognising
NELD in the context of CRA. Bennett et al. (2015 [ID
60]) provide an overview of assessment methodologies with
examples ranging from quantitative rankings and cost—ben-
efit analyses to qualitative interviews, arts-based methods

or mental models, and spatial approaches.

3.3.5. Involving stakeholders

Including stakeholders™ perspectives in climate risk assess-
ments is crucial since these individuals or groups will be
most “[...] affected by climate change or by the actions taken
to manage anticipated climate risks” (Carter et al., 2007, p.
141f). As stated in Asian Development Bank (2013 [ID
185]), uncertainties associated with future climate-related
losses and damages require participatory CRA approaches
not only to develop a more thorough understanding of the
local context, but also to address all stakeholders’ concerns,
facilitate an exchange of information and increase aware-
ness, skills and cooperation (Gardner et al., 2009; Carter et
al., 2007).

In the study database, 46 % of the methods do not foresee
involving stakeholders, 35 % of the methods include
participatory elements such as workshops, focus group
discussions and others and 17 % are categorised as partly
participatory which means that stakeholders are selectively

involved at certain stages of the CRA (see Figure 14).

2%

M Yes No Partly No information

Figure 14: Climate risk assessment methods with participatory
elements
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Whereas some methods can be conducted either without
or through stakeholder engagement (ID 33, ID 54, ID
74175, ID 165) or generally propose a multi-stakeholder
engagement process (ID 69, ID 14, ID 117, ID 161, ID
162, ID 143), others put stakeholders at the heart of the
decision-making process. Drawing on examples included
in the database, the following text considers how to involve
stakeholders, who should be involved and at which stage

of the process.

Participative climate risk assessments: Instruments
and innovations for stakeholder identification

As a first step for a participative CRA, relevant stakehold-
ers (who?) have to be identified in line with the assess-
ment’s scope, objectives, focus and spatial scale (Deutsche
Gesellschaft fiir Internationale Zusammenarbeit (GIZ),
Eurac Research, 2017 [ID 158]). ID 158 and ID 175 pro-
pose a set of guiding questions and describe how mapping
responsibilities and relationships (stakeholder mapping)
can help identify whom to involve, why, how and when.
Ten of the participatory methods are expert driven, e.g.
through consultation with businesses, programme manag-
ers, non-governmental organisations or disciplinary experts
during data analysis (ID 46, ID 137, ID 81, ID 5, ID 45,
ID 100, ID 160, ID 48, ID 193, ID 109), whereas only

a few methods exclusively involve community members,
including women and ethnic groups (ID 102, ID 47, ID
27,1D 182, ID 199, ID 200).

Community knowledge is often complemented by poli-
cy-based approaches through the additional inclusion of
local government representatives, local institutions and
authorities (ID 167, ID 57, ID 151, ID 73, ID 200),

and ministries (ID 51). Almost one third of all participa-
tory methods (17) proposes a wide range of policy- and
expert-based stakeholders from community members
(including farmers and marginalised groups such as women
and the elderly), municipal authorities, governments at all
levels, ministries, city planners, the private sector, indus-
try, service providers, sectoral experts, non-governmental
organisations (ID 66, ID 70, ID 2, ID 135, ID 28, ID
158) and research organisations (ID 20, ID 146, ID 130,
ID 92, ID 86, ID 88, ID 175, ID 185, ID 184, ID 153,
ID 163), as illustrated in Figure 15. While involving local
institutions and experts helps to increase the quality of
assessment through local knowledge and access to data
sources, community knowledge is crucial for making CRAs

relevant locally, ensuring local support and empowering af-



Municipalities

i
Ministries m “--""""-....
“" Software o, 1T
L 4

Regional and national
government

R4 applications R
0’. [;ﬁ;? "
o i Partici- *
Non-governmental @ » Emails, 9 oo ,
organisations a  reports, S U:LL] patory =, /” Private sector
9 :' events fieldwork =
" .
" Practical & e 2 Inter- .
Local communities H tr::]ilncga E I views =

incl. farmers, margina
lised groups such as
women & elderly

™
s ]
“"Workshopsﬁ
Q".

‘e

Research institutes

Sectoral experts

0..
T==!==> ..‘... m

.

L
N h Industry
L4

= ..
P2 R
*
Focus .
‘Q

groups _ e*

'5:’“ Service providers

T

(incl. city planners
or public utilities)

Figure 15: Stakeholders (blue) engaged in the participatory processes of climate risk assessments, and the processes through

which they are involved (grey)

fected people (CARE International, 2012 [ID 66]; Climate
and Development Knowledge Network, 2013 [ID 153]).
Involving local institutions can facilitate political deci-
sion-making through promoting acceptance as well as the
uptake and scaling-up of identified measures for managing
risks (Deutsche Gesellschaft fiir Internationale Zusam-
menarbeit (GIZ), Eurac Research, 2017 [ID 158]).

With regards to the form of stakeholder involvement
(how?, at which stage?), the process can — based on the
study sample of methods — take from two hours to four
months depending on the type and variety of participa-
tory methods applied in a CRA. Common methods are
qualitative interviews (ID 163, ID 102, ID 130, ID 48,
1D 74/75, 1D 73, 1D 158, ID 135, ID 143), sometimes
complemented by quantitative information from house-
holds (ID 101, ID 47, ID 167) or community surveys
(ID 143, ID 153, ID 5, ID 158). A few methods build on
participatory fieldwork (ID 32, ID 51, ID 102, ID 138) or

provide scenario-driven software applications and hands-
on practical training for users (ID 123, ID 128, ID 160);
others include information sharing through emails and
reports (ID 143) or national and regional dissemination
events (ID 28).

The majority of participatory CRA methods involves stake-
holders through workshops (24) or focus group discussions
(10), applying tools such as participatory (scenario) plan-
ning (ID 66, ID 45, ID 146), historical timelines (ID 60,
ID 32, ID 57), seasonal calendars (ID 32, ID 151, ID 57),
community mapping (ID 60, ID 32, ID 151, ID 57, ID
2), storytelling/poetry (ID 32) or participant observation
(ID 102). Tools such as daily clocks for instance, serve to
identify gender differences in division of labour, partici-
pation in household and public decision-making, control
of productive assets, access to public spaces and services

as well as control over one’s body, violence and restorative

justice and aspirations for oneself.
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The choice of participatory method also depends on the
degree of stakeholder involvement. The IPCC proposes
five stages of stakeholder engagement, varying from pas-
sive interactions where stakeholders are involved in data
collection to a level where stakeholders are empowered to
initiate and design CRAs themselves (Figure 16) (Carter
et al., 2007).

Engaging stakeholders in the stage of collecting infor-
mation often involves the selection and prioritisation of
indicators (e.g. ID 5, ID 46, ID 69, ID 137, ID 130, ID
101) to establish a common understanding and ensure
that risk estimates are sensitive to the local context. Elli-
son (2014 [ID 143]) describes how the participation of
stakeholders during scoping and information sharing can
help strengthen the local context, improve policies and
enable the identification of management priorities to pro-
mote adaptation measures in a process driven by a third
party. Building on a collaborative execution of a CRA in
partnership with stakeholders, the World Bank (2010
[ID 86]) continuously involves a range of actors in the
identification of objectives and indicators, the assessment
of risks, and the identification and prioritisation of op-
tions as well as implementation and monitoring. Putting
“local governments and urban stakeholders in the driver’s
seat of urban resilience planning from Day 1”, Disaster Risk
Management, Sustainability and Urban Resilience (2018,
p. 6f. [ID 146]) is an example of a self-mobilisation

approach. External trainers initialise and support the pro-

Self mobilisation: stakeholders
initiate the assessment and control

cess, but a small team is trained to lead the data collection
and analysis, actively engage with communities during
every step and collectively draft a City Resilience Frame-
work for Action. Thereby, on-the-job training courses
and trainings of trainers serve to build and strengthen
capacities of communities and decision-makers. Lastly,
CARE International (2019 [ID 57]) can be highlighted
as a rather innovative method: not only does it facilitate
a dialogue between stakeholders in order to understand
their experiences and perspectives on climate change
impacts in their community, and gathers feedback on the
draft analysis which is then used to adapt the assessment
process, but it also advise that data is collected separately
from focus groups of women and men in order to reveal

gender-specific vulnerabilities and needs.

To sum up, there is a consensus that, depending on the
scope and objective of the assessment, mobilising stake-
holders is essential for identifying needs and measures
sensitive to uncertain future risks (e.g. CARE Interna-
tional (2012 [ID 66]). Beyond that, local and indigenous
knowledge has been recognised as a particularly valuable
information source, as locally adapted solutions have
already proven successful for some challenges. Ultimate-
ly, stakeholder involvement has the potential to raise

the effectiveness and sustainability of decision-making
processes by ensuring that adaptation options are sensitive
to local practices, habits and attitudes — appropriately
planned and broadly accepted.

its process, contracting skilled
assistance to participate where
needed

Partnership: stakeholders act as equal

partners in a process, contributing resources
and taking ownership of the outcomes

Participation: stakeholders collaborate in a process driven
by a third party and are dependent on outside resources
but can act to ensure process and results are relevant

sjuswissasse Juanbasgns pue

Consultation: stakeholders are consulted by researchers to provide
information which is then used to tailor the assessment process

influence on the process

Information: stakeholders are involved in interviews or questionnaires but have no
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Figure 16: Ladder of stakeholder participation (Source: Carter er al., 2007, p. 142)
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3.3.6. Assessing adaptation options and considering
limits to adaptation

The assessment of adaptation options can provide informa-
tion beyond the identification of likely impacts, exposure
or vulnerability, and can further identify potential limits to
adaptation. An appropriate adaptation option can then be
chosen to address the results arising from risk assessments
in order to bring the negative or adverse impacts of climate
change down to an acceptable level (Climate ADAPT,
2021).

In general, adaptation and its effectiveness are not only
influenced by climate change but also by economic devel-
opment, demographic change, ecosystem alteration, and
technological innovation (IPCC, 2014). Under certain
context-specific circumstances, the limits of adaptation
can be reached; what is perceived as an adaptation limit in
one context does not necessarily have to be an adaptation
limit in another context. For further details von adaptation

options and limits to adaptation please refer to box 8.
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M Assessment of impacts ¥ Identification of adaptation options

Identification of risks M Priorization of adaptation options
[ |dentification of limits to adaptation

Other

Figure 17: Climate risk assessment methods considering limits to
adaptation

Following the information given in each method descrip-
tion, from the 120 methods analysed, 35 % conduct an
assessment of impacts, 24 % identify adaptation options,

20 % identify risks, 12 % prioritise adaptation options, 7 %



methods discuss limits to adaptation and 2 % seem to refer
to limits by applying other categories (see Figure 17). The
logic and design of each climate (change) risk assessment
can have different entry points and emphasis and can — de-

pending on the objective — cover differential scopes.

Instruments applied considering adaptation options
and limits to adaptation

The identification of adaptation options is either an
integral part of or an addition to the actual risk assessment
and is integrated as a subsequent step. In the case of UK
Climate Impacts Programme, University of Oxford (2013
[ID 13]) for instance, the intended output is an adapta-
tion strategy as well as an implementation plan including
monitoring and evaluation which build upon results from
assessing current and projected climate conditions, in

this case referred to as vulnerabilities. Of all the methods,

beyond those identifying options, 15 methods prioritise

Box 8: Adaptation options and limits to adaptation
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adaptation options as part of the assessment (ID 13, ID
14, ID 30, ID 54, ID 55, ID 66, ID 68, ID 73, ID 74/75,
ID 86, ID 88, ID 118, ID 162, ID 180, ID 203). The
objective then is to understand the suitability of options
in order to recommend the best option for planning and
implementation. As a ‘hands-on adaptation toolkit” for the
energy sector, The Energy Sector Management Assistance
Program, World Bank (2010 [ID 86]) is designed to help
countries carry out a stakeholder-based, semi-quantified
risk assessment of climate vulnerabilities and adaptation
options for the entire energy supply-use chain. It can help
address questions such as “How can a country best manage
its future security of energy supply in the face of a changing
climate?” . Just recently, GIZ and Climate Analytics (forth-
coming) looked into options for assessing the impacts of
climate risks and the potentials of measures to address these

risks using a software-based approach.'

In this report, limits to adaptation follow the definition of the IPCC.

Adaptation options

Adaptation options can range from actions that build adaptive capacity (e.g. creating knowledge and sharing
information, developing supportive institutional frameworks or establishing management systems and supportive
mechanisms such as better land management planning and insurance policies) to adaptation actions implemented
on the ground (e.g. physical or ecosystem-based measures).

Limits to adaptation

Natural and social systems often have the capacity to adapt; this includes the potential in social systems for
transformative adaptation in response to climate-related risks. But although opportunities for adaptation exist, the
capacity of both systems to adapt not only to extreme weather events, but also to gradual changes can be limited
(e.g. Adger et al, 2009; Dow et al, 2013a,b; IPCC, 2014; Sainz de Murieta et al,, 2021). According to the 2018 IPCC
Special Report on Global Warming of 1.5°C (SR1.5), limits to adaptation are understood as the point at which an
actor’'s objective (or system needs) cannot be secured from intolerable risks through adaptive actions. More ex-
plicitly, it means that, for the particular actor, system or planning horizon of interest, no adaptation options exist,
or an unacceptable measure of adaptive effort is required, to maintain societal objectives or the sustainability of a
natural system. The Summary for Policymakers (SPM) of the contribution of IPCC Working Group Il to the Fifth As-
sessment Report recognised the existence of potential residual risk: “Under all assessed scenarios for adaptation
and mitigation, some risk from adverse impacts remains (very high confidence)” (IPCC, 2014). Similarly, the SPM
of the SR1.5 provides the IPCC’s first synthesis of limits in natural and social systems with medium confidence:
“There are limits to adaptation and adaptive capacity for some human and natural systems at a global warming of
1.5°C, with associated losses to a medium confidence” (IPCC, 2018).

Some methods included in this study do not directly refer to limits to adaptation as understood by the IPCC, but
rather consider residual and unmanageable risks.

11 This study will be published shortly and will be available at Climate Risk Assessment & Management - Adaptation Community
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Of those methods that consider or prioritise adaptation
options, eight methods discuss limits to adaptation explic-
itly (ID 2, ID 3, ID 14, ID 27, ID 32, ID 48, ID 128, ID
205). For this sample, it can be assumed that only a few
methods directly address adaptation limits. This is because
multiple challenges arise when limits to adaptation are
investigated beyond adaptation options through a climate

risk assessment.

Regarding the concepts put forward by the IPCC, it ap-
pears useful and methodologically relevant to distinguish
between socio-economic and natural systems. In the case
of social limits to adaptation, participatory approaches and
context-specific aspects seem indispensable. The perception
of risk and the extent to which an individual or a commu-
nity can adapt is subjective and depends on a variety of de-
termining conditions. In the case of Lindley et al. (Joseph
Rowntree Foundation) (2011 [ID 48]) for instance, the
adaptive capacities of house owners in flood-prone areas
are restricted by the external factor of fear of an increased
risk of burglary when floodgates are installed that obscure

back doors and decrease visibility. This example stresses

© GIZ / Andrea Iro
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the subjectivity of adaptive capacity and reveals that, in
some cases, adaptation depends on whether individuals or
communities are willing to adapt or willing to make con-
tributions to adaptation. An additional, significant factor is
the risk tolerance of affected populations and individuals,
which is closely connected to the local context. Intolerable
risk potentially leads to losses and damages. However, there
is as yet no method for clearly and objectively defining at
which point a risk becomes intolerable (for more informa-
tion on the evaluation of risk tolerance see GIZ’s 6-step

methodology to assess climate-related risks).

By contrast, for natural systems objective indicators can be
constructed since, in most cases, irreversible thresholds such
as intolerable conditions in the case of a plant species can be
defined. A common example is changing sea water condi-
tions (in temperature and pH value) that can drive corals

to become extinct (e.g. Hughes et al., 2017). Applying a
qualitative approach estimating the adaptive capacity of tree
species, Thorne et al. (2016 [ID 3]) addresses limits to adap-
tion of natural systems. Individual species are scored based
on their adaptive capacity to withstand fire, their mode and
level of recruitment of new individuals, and seed longevity.
Scores are also derived from relevant literature and expert
opinions, and provide a series of hypotheses about how
individual species may respond to climate change. Adaptive
capacity can therefore refer to estimates of the degree to
which different species can use their life history characteris-

tics to moderate impacts from changing climate.

For both social and natural systems, the benefits of iden-
tifying either adaptation options or limits to adaptation
should be made clear in order to ensure adequate integra-
tion of the results. In the case of CEDRA (2009, p. 38 [ID
32]), unmanageable risks are understood in the following
sense: “the impacts of climate change and environmental
degradation are likely to be so substantial that they become
unmanageable in some locations. [...] If addressing risks
through adapting existing projects proves too costly, imprac-
tical or undesirable, a development agency may want ro stop
the project(s) or design a new project that meets the same
objectives.” Climate-related risks impacting projects can be
identified as unmanageable due to political reasons or lack
of resources. For example, the risk of a coastal agricultural
project failing due to flooding from sea-level rise could be
unmanageable if the cost of constructing a sea wall is so
high that there available financial resources are insufficient

or there is not enough willingness to pay.
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Conclusion and way forward

This scoping study, and the database on which it is based,
cover a broad range of available methods to assess climate
risks. These compiled methods reflect current trends in
terms of methodological approaches or tools dealing with
a variety of challenges. The findings presented here may
serve as source of information for practitioners and deci-
sion-makers. Beyond that, they may function as a basis for
further research and to advance the current state of the art

in risk assessment methodologies.

A meta-analysis highlights that 120 evaluated CRA meth-
ods were developed by academia, and that most originate
in Europe and North America but claim to be applicable
worldwide. The publication dates range from 1998 to 2020
and most of the methods were developed by academia or

within development cooperation.

Zooming deeper into the five identified dimensions related
to assessing the risk of climate-related losses and damages,

the in-depth analysis concludes the following:

Considering the full spectrum of climate hazards and im-
pacts at the outset of the assessment is important in CRA
because different types of hazards — usually categorised as
extreme weather events or slow onset processes — are often
compound and interlinked, causing cascading effects. 47 %
of the analysed methods cover EWE- and SOP-related
hazards; yet, EWEs receive more attention in risk manage-
ment, dialogues and planning, while assessment of SOPs is
lacking due to methodological challenges. These challenges
include data requirements arising from long time scales and
the imperceptibility of gradual changes. Approaches ap-
plied to assess risks triggered by SOPs — and which are seen
promising — are physical and probabilistic models, scenario
modelling, and indicators and indices development, as well
as participatory approaches such as expert and stakeholder
interviews. A combination of different elements from sev-
eral of these processes can help to mitigate the weaknesses

of a single approach.

Various interdependencies exist between distinct hazards
and events, their drivers and processes, and ultimately
between distinct types of risk. In many cases, these in-
terdependencies of risk are only partially understood and
considered; in only about a quarter (26 %) of the methods
are they taken into account fully. If the dynamics of highly
interconnected and complex systems are not considered
comprehensively, miscalculations could occur, leading to
misinterpretations and unsuitable and ineffective decisions
could result. The small number of approaches that do
embrace the assessment of interdependencies for various
risks and their components may indicate that respective

methods are available, but not yet widely used.

By integrating into assessments socio-economic scenar-
ios that comprise, among other things, projections on
demography and economic growth, patterns of interna-
tional trade, governance and institutional development, or
risk management strategies, it is possible to assess climate
change impacts and vulnerabilities across different sectors.
Essentially, socio-economic dynamics in the future can

be looked at from two angles: firstly, as drivers of climate
risks, which increase vulnerability and sensitivity, and sec-
ondly, as a consequence of climate change-related develop-
ment pathways. Thereby, socio-economic changes are the
most important driver of an overall increase in the exposure
of both populations and assets to climate change. Howev-
er, while some CRA methods consider various aspects of
socio-economic developments in the future, this appears
not to be common practice yet. Nevertheless, the use of
socio-economic scenarios can be considered a general trend

in the development of integrated CRA methods.

‘While more than half of all methods investigated include
or refer to non-economic Loss and Damage, understand-
ing of how to differentiate between economic and non-eco-
nomic L&D varies, with socio-economic, environmental,
economic and sector-specific impacts all playing a part.
Rather than explicitly referring to it, many methods apply
indicators for assessing the risks of NELD. Overall, the



lack of clear differentiation and common terminology
complicates awareness of NELD and hinders comparability
between CRA methods; methodologies therefore need to
be developed further to incorporate this highly relevant

dimension.

Risk is perceived differently by each individual, group and
sector, and the effectiveness of risk management strate-
gies as well as their acceptance strongly depend on the
involvement of all stakeholders. Furthermore, stakeholder
involvement can raise the effectiveness and sustainability
of decision-making processes by ensuring that adaptation
options are sensitive to local contexts and broadly accepted;
thus, it is seen as a crucial part of CRAs. However, almost
half of the methods (46 %) do not involve stakeholder
participation. But some of these methods are online tools
and rapid assessments, which aim to gain an overview

of relevant climate risks at low cost and function more

as pre-assessments than as baselines of decision-making
processes. Nevertheless, empowering vulnerable groups

is particularly important in addressing, minimising, and
averting current and future L&D and shifting unequal
power relations (GIZ, 2020).

The scope and objective of a CRA determines whether a
method assesses adaptation options and takes limits to ad-
aptation into account. Only 7 % consider adaptation lim-
its explicitly and even then, these factors are often touched
upon only briefly and not analysed systematically. This is
partially due to the challenge of determining limits but it is

also because of previously applied concepts and objectives.
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Against a background of increasing climate-related risks, it
is useful to develop methodologies that do not necessarily
take limits to adaptation into account but do allow for the
assessment of adaptation options and risk tolerance as criti-

cal dimensions in the context of losses and damages.

To sum up, the database compiled by the Global Pro-
gramme on Risk Assessment and Management for Adapta-
tion to Climate Change (Loss and Damage) represents the
first extensive collection of CRA methods and, together
with this scoping study, constitutes a helpful resource for
practitioners and other stakeholders. It is the first in-depth
analysis of methods available for conducting CRAs, and
aims to provide decision-makers and practitioners with in-
formation that helps them successfully scope for a suitable
method. For further investigation, practitioners can take

a look at the methods first hand in order to review details
relating to contexts, results, encountered challenges and
further experiences; all sources are provided in the annex
of this study. Further research might be useful for aligning
the recommendations made by method developers with the
needs and constraints encountered by users, and providing

guidance for future applications.

Lastly, the study attempts to be useful for technical experts,
especially in the context of developing countries which aim
to conduct a risk assessment in a specific context or with a
specific objective. This study, as well as the database, can
enable such experts to make informed decisions and to use

available resources in the most effective way.
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Caliza Version 3.0

Baltic Climate Toolkit

Hydrological impacts of climate
change on flood probability in
small urban catchments and possi-
bilities of flood risk mitigation

Climate Resilience Evaluation and
Awareness Tool Version 3.0

Generic framework for meso-scale
assessment of climate change haz-
ards in coastal environments

District Climate and Energy Plans
Preparation Guideline

Global Information and Early Warn-
ing System on Food and Agriculture

Guidelines for Climate Proofing
Investment in Agriculture, Rural
Development, and Food Security

Guidelines for Climate Proofing
Investment in the Energy Sector

A GIS-based vulnerability assess-
ment of coastal natural hazards,
state of Par4, Brazil (Composite
Vulnerability Index)

A multi-scale coastal vulnerability
index: A tool for coastal managers?
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EUROSION project (Living with
coastal erosion in Europe: Sediment
and Space for Sustainability)

Adapting to Climate Change -
Canada's First National Engineering
Vulnerability Assessment of Public
Infrastructure

Risk and Readiness for Insurance
Solutions Assessment Tool' (In-
suRisk Assessment Tool)

Opportunity Mapping tool

Risk and Vulnerability Assessment
Methodology Development Project

Disaster and Climate Change Risk
Assessment Methodology for IDB
Projects: A Technical Reference
Document for IDB Project Teams

Climate Risk Informed Decision
Analysis: Collaborative Water Re-
sources Planning for an Uncertain
Future

Building the Resilience of WSS
Utilities to Climate Change and
Other Threats: A Road Map

Handbook for assessing loss and
damage in vulnerable communities
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