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Short summary

This document is the case study protocol of the UNCHAIN project. It aims at providing
guidance to case studies on how to address research innovations and questions identified in
WP1. The protocol also provides background information on the conceptual framework of
Impact Chain and targeted case studies. The final section focuses on data flows management

across the case studies.
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Introduction

This document is the case study protocol of the UNCHAIN project. Maimbo and Pervan (2005)
motivate the use of case study protocols (in Information Systems Research) as follows, also
highlighting the suitability for distributed research activities:

A Case Study Protocol (CSP) is a set of guidelines that can be used to structure and
govern a case research project (Yin 1994). It therefore outlines the procedures and
rules governing the conduct of researcher(s) before, during and after a case
research project. In addition, a case study protocol can be particularly useful in
research projects involving multiple researchers as it ensures uniformity in data
collection and analysis (Yin 1994). CSPs also ensure uniformity in research projects
where data is to be collected in multiple locations over an extended period. Apart
from procedures, a CSP also contains the research instrument(s) that will be used to
collect data during the research project. Depending on the research design and the
problem(s) under consideration, the research instrument(s) may either be
quantitative, qualitative, or a combination of both, if the research design allows for
a pluralist approach (Mingers 2001).

When designed and used as characterized by Maimbo and Pervan (2005), case study protocols would
be a well suitable tool for guiding case study research and enabling a subsequent overarching
evaluation.

Since its first publication in Schneiderbauer et al. (2013), the method of Impact Chain based analysis
of climate change related vulnerabilities has become popular and has been applied in numerous case
studies. Also, the Impact chain framework has been further developed for enabling risk assessment
(Rome et al. (2017) and GIZ et al. (2018)) and is partially covered in the ISO 14092 standard. The
experiences of the last seven years have revealed strengths of the Impact chain framework and the
potential for further improvement. UNCHAIN has defined five areas for further innovation, i.e. the
five research innovations of the project:

1. to develop and test an approach to assess climate change risks that covers both the short-
term need for ‘adjusting’ within the current societal framework and the possible need for
long-term and large-scale efforts of ‘societal transformation’;

2. to refine a structured method of co-production of knowledge and integrate this into
impact modelling to better account for different views on desirable and equitable climate
resilient futures;

3. to develop and test an applicable framework for analysing how societal change can affect
local climate change vulnerabilities, how to conduct an integrated assessment of the
combined effect of potential climate and societal changes, and how to better understand
the socio-economic consequences involved in local climate change adaptation;

4, to improve the existing methodological approach of IC model for better integration of
quantitative/qualitative/dynamical aspects and for assessment of uncertainties and data
reliability. And

WP2 -Protocol for Case Studies 5
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5. to explore the possibility of expanding the logic of impact chains along two dimensions:
‘time & space’ (i.e. including the indirect or trans-border impacts of climate change) and
‘scope’ (linking mitigation and adaptation).

This case study protocol addresses four (or actually ‘three and a half’) of these — leaving out research
innovation number (1) about societal transformation, and the second half of research innovation (5)
on linking mitigation and adaptation. These two research innovations will have to be followed up as
part of the cross-case and cross-country analysis that will be carried out in work package 4 and 5.

The succeeding report is structured as follows. In the first part we present the conceptual starting
point for the case studies. This part contains a brief overview of the concept ‘climate risk’ as outlined
by the IPCC, an overview of the Impact Chain (IC) framework as it is currently understood and a list of
the cases as they stand today prior to the actual case studies.

In the following parts we present the guidance on how to address research innovations 1, 2, 4 and 5
respectively.

In the final part we present guidance on cross-case and within-case data management; also see the
appendix for more detailed information about this.

WP2 -Protocol for Case Studies 6
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The starting point for the case studies

Introduction

The UNCHAIN project is basically about refining and expanding on current frameworks and
approaches for understanding, analysing, and addressing climate risks in the context of climate
change. Thus, the concept of ‘climate risk’ is one core of the reference point for the UNCHAIN
project. The second core reference point, chosen in the application stage, is the current version of
the Impact Chain framework. In principle, the outcome of the case-studies can come up with
suggestions on alternating or expanding on both concepts. However, the UNCHAIN project is set up
first of all to develop propositions on how to improve the way to analyse climate risks — by using the
current understanding of the Impact Chain framework as a starting point — rather than altering the
understanding of what climate risk is.

The concept of climate risk

The UNCHAIN project applies the definition of climate risks provided in the IPCC Fifth Assessment
Report (AR5), where risk is described as the interaction between vulnerability, exposure and hazard
(cf. figure below).

Figure 1: The IPCC AR5 WG2 Risk Concept to be applied in the case studies of the UNCHAIN project

Structure and key elements of an impact chain (from
Risk Supplement, Zebisch et al 2017)

Yulnerability

WP2 -Protocol for Case Studies 7
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The IPCC AR5 defines the four key concepts in the figure above in the following way!:

e Hazard: “The potential occurrence of a natural or human-induced physical event or trend that
may cause loss of life, injury, or other health impacts, as well as damage and loss to property,
infrastructure, livelihoods, service provision, ecosystems and environmental resources”.

e Exposure: “The presence of people, livelihoods, species or ecosystems, environmental
services and resources, infrastructure, or economic, social, or cultural assets in places that
could be adversely affected”.

e Vulnerability: “The propensity or predisposition to be adversely affected. Vulnerability
encompasses a variety of concepts including sensitivity or susceptibility to harm and lack of
capacity to cope and adapt”.

e Risk: “Risk results from the interaction of vulnerability (of the affected system), its exposure
over time (to the hazard), as well as the (climate-related) hazard and the likelihood of its
occurrence”.

It is also important to note that the IPCC limit the concept of risk to negative (adverse) impacts; thus
‘positive’ impacts (e.g. increased production of hydro-energy due to increased precipitation) is
treated as opportunities — not as (positive) risks.

Impact Chains are foremost a conceptual model for a specific climate risk, composed of risk
components according to the IPCC AR5 concept (hazard, exposure, vulnerability) and underlying
factors for each of these components (see sub-chapter below). The structure of the impact chain
represents the main cause effect chains: a climate signal (e.g. a heavy rain event) may lead to a
sequence of intermediate impacts (e.g. erosion upstream that contributes to flooding downstream),
which in interaction with the vulnerability of exposed elements of the social-ecological system finally
lead to a risk (or multiple risks). For an operational risk assessment, impact chains serve as a basis for
the selection of appropriate indicators as well as a backbone for the aggregation of indicators to
composite risk indicators. Operational assessments based on impact chains can combine data and
model driven approaches with expert-based approaches. Participatory methods (to be conducted in
f. ex workshops) are implemented at all steps, to validate the results and ensure ownership and
sustainability.

The Impact Chain framework

Impact chains (ICs) is framework developed to understand, systemise and prioritise the factors that
drive climate impact related risks in a specific system of concern and serve as a backbone for an
operational climate risk assessment. The framework was developed by EURAC Research for studies
on climate vulnerability in the Alps (Schneiderbauer et al, 2013) and further developed for the
national climate vulnerability assessment for Germany (Buth et al, 2017) and the GIZ Vulnerability
Sourcebook on climate vulnerability assessment in the context of international cooperation (Fritzsche
et al, 2014). In 2017, the framework was adapted to the new IPCC AR5 concept of climate risk
(Zebisch et al, 2017) and recommended for climate risk assessments in the context of Ecosystem
Based Adaptation (Hagenlocher et al, 2018). ICs have since then been more and more widely used as

! https://www.ipcc-data.org/guidelines/pages/glossary/glossary e.html
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a climate risk assessment method. The method is perceived as a useful tool for analysis as well as for
communication of complex cause-effect relationships in climate change impacts and risks.

The GIZ Vulnerability Sourcebook separates doing an impact chain analysis into eight main stages or
modules (see Figure 2).

Figure 2: Main stages of Impact Chain assessment according to Vulnerability Sourcebook and Risk
Supplements Guidelines for national to sub-national Climate Risk Assessment (GIZ — Deutsche
Gesellschaft fiir Internationale Zusammenarbeit)
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1. Scoping

The understanding of the context the climate risk assessment is primordial: what are the objectives;
what are the beneficiaries/end-users of the provided results, what are the main climate-related risks;
the major non-climatic drivers influence... This reflection is made to define the purpose of the study,
i.e., to understand what it is being carried out for. In fact, risk studies are often commissioned in
response to a lack of information, sometimes linked to an area with high climatic stakes. Finally, the
scoping phase will also help find out what resources or means are available for carrying out the study.

2. Developing impact chains

An impact chain is an analytical tool that helps to better understand, systematize and prioritize the
factors underlying the risk being studied. The construction of an impact chain is based on the
identification of the factors involved in the different components of the risk. The first step consists in
identifying the main climate risks the system is facing or will face in the future. This step is followed
by the determination of the related hazard and intermediate impacts factors, in order to then define
the exposure and vulnerability of the system/features at risk. This entire process should be based on
a collective reflection (brainstorming), involving key experts and stakeholders in order to reflect as
much as possible the realities of the territorial/local context.

WP2 -Protocol for Case Studies 9
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For creating Impact Chain diagrams, case studies may use

e General purpose graphics tools;
e Mind-mapping tools; or
e Special purpose tools, like the RESIN Impact Chain Editor ICE2.

3. Identifying and selecting indicators

After identifying the factors that constitute the impact chain, the next step is to define and select
indicators to assess or measure these factors. In practice, indicator selection is an iterative process by
which a list of final indicators must be established (depending on their availability and quality). The
identification and selection of the indicators is made with the help of the stakeholders to replace the
theoretical components of the risk with available indicators.

4. Data acquisition and management

The first step is data collection. It is therefore necessary to consider the type of data required: who
can provide this data, what are the alternatives if data are missing? A frequent pitfall in the indicator
selection process is underestimating the question of data availability. To minimize such issues, it is
important to consider international databases to complete regional and national available datasets.

Then, the quality of the data must be studied (desired format, corresponding geographical area,
missing values...). At this stage, it is necessary to think more deeply about how data is collected
before finalizing the list of indicators. Once the data have been collected and special attention has
been paid to their quality, processing can begin.

5. Normalizing indicators

In the literature (e.g. OECD 2008), the term "normalization" refers to the transformation of indicator
values measured on different scales and using different units of measurement into unitless values on
a common scale. The goal of normalization is to convert numbers into a meaning by evaluating the
criticalness of an indicator value. Following standardization, the indicators will range on a scale from
0 to 1, that can be, for instance, respectively defined as the "optimal" situation and the "critical"
situation. Different approaches can be used to complete this task of indicators normalization, that
can be more or less statistical or participatory.

6. Weighting and 7. Aggregating indicators and components

The objective of weighting and aggregating indicators and then components is to build a composite
indicator for the risk, combining all underlying indicators of hazard, exposure and vulnerability
components. The weighting process allows the consideration of factors that have a greater influence
on the different components and sub-components of risk. At the end of this step, you will obtain a
risk score ranging from 0 to 1 for the systems/features studied. Different methodologies can be used
for this step. A participatory approach can also be implemented through consultation with experts to
gather their judgments.

For quantitative assessments, those steps may be supported by:

2 https://resin.iais.fraunhofer.de/ICE
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General purpose statistics tools; and
Special purpose tools, like software that uses Principle Component Analysis for automatically
creating weight coefficients.

8. Presenting VA outcomes

The outcomes format and visualisation should be discussed in concertation at the very start of the
risk assessment exercise. In addition, end-users’ involvement throughout the risk assessment process
is crucial to ensure results' appropriation and usefulness to end-users. The outcomes can take
different formats: provision of maps, charts, etc.

For presenting outcomes of risk assessments, case studies may employ

Standardized reports;
Narratives;

Risk scorecards (like the UNDRR disaster risk scorecard, see United Nations office for Disaster
Risk Reduction (2017));

Risk matrices according to ISO/IEC 31010 (2009);

Geographical Information System (GIS) for creating maps showing georeferenced risk
categories;

Maps;

Radar charts (or spider web diagrams); and

Presentation slides.

For further guidance, the Vulnerability Sourcebook (BMZ (2014a)) and related publications (GIZ et al.
(2018), Rome et al. (2017)) contains detailed recommendations.

WP2 -Protocol for Case Studies 11
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The case studies

This section gives an overview of the case studies to be implemented and the research innovations they address.

# Case Description Region Country Sector Research
Innovations
1 | Potential risk of loss of | Investigating how the reduction of beach The Balearic | Spain Tourism 1,2,3
tourism comfort and | availability and increased temperatures will have Islands
destination an impact on the attractiveness of the Balearic
attractiveness due to | Islands as a tourist destination. The objective is to
climate change establish an estimate of relevant indicators

acceptable to stakeholders, and to incorporate
uncertainties to risk assessment

2a Economic effects of | The case study will look at potential CC threats to Mannheim, | Germany Infrastructure 1,3
adapting critical infrastructure using the environmental-economic hamburg
infrastructure Model PANTA RHEI to simulate potential damages

to infrastructure and the economic effects thereof.
Further, adaptation strategies will be defined and
simulated with the modelling framework.
Generalization will be produced from case 2b
examples and include scale effects.

WP2 -Protocol for Case Studies 12
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2b Economic effects of | The case study will focus on the port of Hamburg Mannheim, | Germany Harbor 1,2,3,4
adapting critical and the port of Mannheim, and actors using the Hamburg management/
infrastructure ports. In addition to handling goods, the Port of infrastructure
Hamburg is site for industrial production and raw
material processing, and is currently the largest
inner-city urban development project in Europe.
The port of Mannheim is one of the most
important and largest inland ports in Europe, and is
home to numerous large companies in sectors such
as energy, chemicals and pharmaceuticals.

3 | Improving climate Quantified estimates of future developments for Cross- Germany Ports/ 1,4
change impact basic socio-economic indicators such as population | border infrastructures
assessments of open size, GDP and consumer spending at national and
economies by beyond global level are (among other things) already
state-of-the-art available for the five SSP scenarios documented in
economic modelling O'Neill et al. (2014). These datasets can be freely
approaches. A case accessed on servers of the International Institute
study on the implied for Applied Systems Analysis (IIASA). However,
transborder climate conventional climate models apply these data only
change risks of as input for projections of associated climate
international supply effects.
chains.

WP2 -Protocol for Case Studies 13
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4 | Drought in Alpine The aim of the case is to develop impact chains, Salzburg- Austria Agriculture, 1,2,3
regions stakeholder dialogues and workshops, system dynamic | Umgebung water
approaches, quantitative assessment, focusing on co- management,
development of drivers of agricultural drought and insurance
derivation of adaptation approaches; application of
causal loop diagrams as well as integration of systems
modelling approaches; application of regionalisation
approach which is independent from admin boundaries
5 | Adapting to Multiple This case will focus on multiple water hazards that | Southern Sweden Municipalities, 1,2,3
Water Hazards in occur simultaneously, cascadingly, or cumulatively | coastal insurance
Sweden over time. There is a need to consider the regions sector, national
consequences of these hazards combined, and by authorities,
adopting the impact chain approach we will in this regional
study address climate risks and drivers of multiple cooperative
water hazards at the local and regional level, initiatives
including both hydrological and coastal hazards and
the implications for society in terms of vulnerability
and adaptive capacity.

WP2 -Protocol for Case Studies 14
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6 | Securing sustainable The case will provide downscaled data of the Nordland Norway Aquaculture 1,2,3,4
food production in potential for future food security less dependent County industry, fodder
Northern Norway on large-scale centralized food production and on import sector,
under the auspices of the increasingly fragile supply chains upon which freight sector,
climatic changes they depend. The Unchain methodology will be municipalities

implemented focusing both on food security issues
for the region and the business resilience for
individual actors, seeking to understand the way
their place and contribution in the production chain
influences sustainability.

8 | Climate change Expected likelihood of increase of flood and The Finance, railway | 1,2,3,4

and | impacts on financial prolonged periods of drought presents a unique Netherlands | infrastructure

9 | investment portfolios/ | challenge to financial institutions and railway

Risks and impacts of
climate change on
railway infrastructure

sector in the Netherlands, representing both
physical and economic risks. The cases will focus on
real estate companies and railway companies
seeking to understand how excessive heat and
changes in future storms will affect their
operations.

WP2 -Protocol for Case Studies
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10 | Sensibilities and The case study focusses on the Rhine as a "river Upper Germany, Ports, shippers, | 1,2,3,4
vulnerabilities of small | infrastructure", and how the consequences of Rhine; France transport
and medium climate change pose new risks to river transport Strasbourg, operators,
enterprises in the such as drought, diminishing the water level. Karsruhe, infrastructure
Upper Rhine Region Threats include increased costs for shippers and Kehl, Basel managers

carriers and the use of land-based transport, which
is more expensive (increased costs) and less
environmentally sustainable. As the Rhine is an
international region, the arenas form for discussion
and decision-making are cross-border.

11 | Global climate change | This case study will focus on the French cocoa France, Cocoa 1,2,3,4
impacts on French market, including its origins in the Ivory Coast and Ivory Coast, | producers,
cocoa supply chain Ghana. The effects of climate change, which Ghana importers,
includes declining farm productivity and the aging chocolate
of producer populations, are fuelling the spectre of producers

a sudden and imminent decline in world
production. Drought threatens the fragile cocoa
trees, not least due to the swollen shoot virus
(transmitted by floury mealybug, an insect that
likes dry air). In addition, the industry is vulnerable
due to the fact that primary processing is an
operation which brings little added value to the
product, thus price sensitive.

WP2 -Protocol for Case Studies 16
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12 | Regional knowledge Based on previous work with the Rogaland county | Rogaland Norway Municipalities, 1,2,3,4
base for local climate in doing a limited version of Impact Chain analysis, Counties
change adaptation this case will assist the county in promoting the

Impact Chain framework for doing climate change
risk assessments at the local level by conducting a
pilot-project with one selected municipality
(Sokndal). Experiences from this will be used by the
county when working with the remaining
muncipalities in the county.

WP2 -Protocol for Case Studies 17
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The following chapters will — based on perspectives carved out in the initial knowledge review report
— present a more detailed presentation on how to conduct the cases with a focus on the following
aspects of the five research innovations:

Needs for further developing the Impact Chain framework identified in the knowledge review
report

How to better estimate uncertainties in Impact Chain approach and further in adaptation
decision-making processes?

How to secure and further develop the aspects of user interface and stakeholder involvement
How to implement socio-economic scenarios and societal exposure to climate change in
analysis of climate risks

How to analyse transborder Climate Change Risks

Furthermore, the generic issue of data flows within and between the cases will also be covered. Also,
the final list of cases to be conducted will be presented at the end of the case study protocol,
including a provisional characterisation of the cases according to (1) which (one or more) research
innovations each case addresses; (2) which part —i.e. stage(es) and/or cross-stage element — of the
current understanding of the Impact Chain approach each case addresses; and (3) the societal
context of the cases, such as level of government/governance and societal/economic sector each
case addresses.

WP2 -Protocol for Case Studies 18
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Research innovation relating to Impact Chain method

Introduction

This chapter relates to the following research innovation of the UNCHAIN project:

e toimprove the existing methodological approach of IC model for better integration of
quantitative/qualitative/dynamical aspects and for assessment of uncertainties and data
reliability.

This section describes the case study protocol for addressing improvements to the Impact Chain
based risk analysis method. Since the five innovation areas of UNCHAIN are not completely disjunct,
we will define the scope of the research protocol for the Impact Chain framework explicitly.

For providing guidance to the persons in charge of the case studies, the research questions and sub-
guestions related to improving the Impact Chain approach are mapped to the eight modules (process
steps) of the Vulnerability Sourcebook (VSB) method as described in BMZ (2014a) and GIZ et al.
(2018). Depending on the extent of the Impact Chain based assessment (like qualitative /
guantitative) and the related process steps (modules) applied in a case study, research questions and
sub-questions may be addressed or not. In case research questions are being addressed, innovation-
related research results and observations need to be documented and reported back for evaluation.

Guidance for implementation

In the following, the five research questions and their sub-questions concerning the further
development of the impact chain concept are listed and linked to steps of how and when to address
these in a case study. Since some of the case studies were already performed, some questions might
not be directly realizable in these case studies anymore. For those, the case study conductors should
try to explain in best possible way on how they would have dealt with the questions.

For all other case studies that start from scratch, we strongly recommend to consider and identify
those research questions — related to the Impact Chain Framework — to be dealt with already before
the case study commences. That is, the research questions should be part of the research design.

Those who apply the Impact Chain based analysis of climate change related risk from scratch need to
decide whether they want to perform a qualitative analysis (VSB modules M1-M3 and M8) the full
gualitative and quantitative analysis (VSB modules M1-M8) or the full analysis plus additional
approaches of other innovation areas (shared socio-economic pathways (SSP, see page 52),
transborder climate change risk analysis (TCCR, see page 62), consideration of uncertainties (see page
32). For a qualitative analysis using the VSB method, research questions 1 and 5 would be potentially
relevant (see). For the full risk assessment (RA) VSB method, all research questions would be
potentially relevant. Case studies need not address all research questions, but all case study reports?
should specify which of the research questions and sub-questions have been addressed, what the
criteria for their selection was, and what the degree of achieved innovation is. That essential research

3 Report template for case studies is provided by WP3.
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information will form the basis for the evaluation and consolidation work in UNCHAIN’s work package
5.
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Table 1 also points to other UNCHAIN innovation areas that could be considered for a research
qguestion or sub-question.

For each research question, there is a detail table providing specific guidance: partly addressing the
innovation aspect (table cells with blue background) and partly addressing the case study design
(table cells with white background). The latter ones contain guidance similar to the VSB but enriched
with specific recommendations originating from concrete experiences in past case studies.

And finally, Table 2 maps the four stages of the VSB method and the corresponding VSB modules to
research questions. This table can be used in the following way. If a case study shall perform, say, an
ex-post qualitative analysis — consisting of modules M2 and M3, i.e. no preparation (module M1), no
guantitative analysis (M4—M7) and no result presentation (module M8) need to be conducted —, the
case study owner can quickly look up in the table that up to six research questions and sub-questions
could be addressed.
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@ Climate

Table 1. Related research questions and sub-questions for case studies addressing innovation of the

Impact Chain framework

system dynamics-oriented models?

Research (sub-)questions VSB Link to other innovation areas
Modules
1. How to identify the relevant system elements and their M1-M7 User interface & stakeholder
interrelations when doing impact chain analysis?
1.1. How to better support identification of system M1 User interface & stakeholder
elements / include knowledge from all relevant TCCR
impact fields? Ssp
1.2. How to identify and consider interdependencies M1-M3 User interface & stakeholder
between climate change risks? M4-M7
M8
1.3. How to draw clear causal links between climate M2 TCCR
signal and impact / actual risk to the investigated SSP
asset?
1.4. How to support methods for result evaluation? M2, M7, M8 User interface & stakeholder
1.5. How to combine a multitude of (sector-specific) M8 User interface & stakeholder
information and still present them in a clear and
concise manner?
1.6. How to identify potentially beneficial vs. M2 User interface & stakeholder
potentially problematic interdependencies? M6-M7
M8
2. How to better integrate quantitative, semi-quantitative, M6-M8 Uncertainties
qualitative and narrative approaches?
3. How to integrate in the impact chain framework M1 TCCR
knowledge from other approaches already existing in M5, M6, M7 sSSP
literature on the normalization and aggregation phases Uncertainties
and the definition of critical thresholds?
3.1. How to make assessments and results M4-M8 User interface & stakeholder
comparable?
4. How to address limitations in the availability of reliable M3, M4, M8 User interface & stakeholder
data? (heterogeneity, spatial / temporal resolution, Uncertainties
mismatch between resolutions)
5. How to forward the impact chain approach from a M1-M8 TCCR
‘linear’ representation of risk components towards more sSSP

Uncertainties
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RQ1

How to identify the relevant
(social-ecological) system
elements and their
interrelations when doing
impact chain assessment?

M1 1) Check available public International/European/National/Local data sources for
. a) relevant hazards for the to-be-assessed area;
Preparing the RA b) ti ts- and
past impacts; an
c) relevant non-climatic drivers (e.g. SSPs)
2) Identify and check / talk with local experts about
a) what the most relevant hazards are;
b) what past impacts occurred; and
c) what non-climatic factors drive the impacts
3) Document resulting information (e.g. where did information come from; rank hazards; link impacts to hazards; etc.)
M2-M3 1) Before developing Impact Chains:
Qualitative RA a) Pre-identify potentially relevant thematic area(s) and related (local) experts
b) Be aware of potentially opposing goals and different backgrounds of participating (local) experts that might
prevent them to share all relevant information, depending on the group setting (e.g. not willing to share all
information if “the boss” is in the room)
2) During Impact Chain development:
a) Invite (local) experts for relevant thematic area(s) to workshops, taking potential power dynamics into account
b) Ensure that a critical number of (local) experts attends the workshops
c) Ask/interview (local) experts about interrelations of thematic area(s); this can also be gathered as
“information by-catch" from discussions during the workshop
d) If critical (local) experts cannot attend, consider approaching them after the workshop to discuss the resulting
impact chain; if necessary, hold further workshops
3) Document information

a) Which thematic area(s) were identified?

b) Which experts were identified / invited for which thematic area(s)?

c) Which experts did participate at the workshops? What was the critical number of experts defined at the
outset?

d) Which interrelations where identified?
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M4-M7
Quantitative RA

1) Check for statistical correlations between indicators. These can indicate (un)known interrelations between system
elements

2) Document if additional (statistical) interrelations between indicators / system elements were found and how they were
handled (e.g. if Impact Chain was changed or not and how)

RQ1.1

How to better support
identification of system
elements / include knowledge
from all relevant impact
fields?

M1
Preparing the RA

1) Check available public International/European/National/Local data sources for information about
a) relevant (historic and future) hazards for the to-be-assessed area;
b) pastimpacts and consequences; and
c) relevant non-climatic drivers (e.g. SSPs)

If feasible / available, use sources that visualize data and allow to explore the to-be-assessed area.

2) Consider compiling information from available data sources in a visual and/or easily digestible format. If using local
data sources, consider complementing these with other relevant National/European/International data sources
3) Identify and talk with local experts about
a) what the most relevant hazards are;
b) what past impacts occurred (and what the consequences of these were);
c¢) what non-climatic factors drive the impacts; and
d) which other experts to contact / include.

Consider using questionnaires (analog & digital) to elicit information from local experts.

4) Document resulting information
a) Where did information come from?
b) Which local experts were included?
c) Why was something (hazard, impact, etc.) included or not?
d) Ranked list of hazards
e) Impacts / consequences linked to hazards
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RQ1.2 M1 1) Check available data sources for information about

Preparing the RA a) Interrelations between relevant (historic and future) hazard or the to-be-assessed area

How to identify and consider o
b) Past cascading impacts and consequences on the to-be-assessed area

interdependencies between
climate change risks? If feasible,

2) Develop separate impact chains and check any possible interrelations and connections between these, by
following steps:
a) Develop raw drafts of separate impact chains, each focusing on a different climate change risk (e.g.
different hazards)
b) Identify all relevant attributes and indicators for each impact chain
c) Find common attributes and indicators of the different impact chains
d) Identify links and similarities between the impact chains
e) Fuse the different impact chains into one impact chain and mark the interdependencies
3) Verify interdependencies with (local) experts

M2 /M3 1) Ask / Interview (local) experts, that have broad knowledge about different climate change issues