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EXECUTIVE SUMMARY 

Climate change is increasing the magnitude, frequency, duration and severity of climate-related 
hazards. It has become a major driver of disaster losses and development achievement setbacks. 

Climate and disaster risks arise due to compounding and cascading hazards and impacts, leading to 
complex and interconnected adverse consequences for various ecological and human systems. At the 
same time, other underlying risk drivers such as poverty, demographic development, land degradation 
or conflicts are aggravating exposure and vulnerability to climate-related hazards. Therefore, risk 
assessment and management in the context of climate change requires a comprehensive, systemic 
perspective on risk and its underlying drivers due to the complex and partly systemic nature of climate-
related risks.  

The Technical Guidance on Comprehensive Risk Assessment and Planning in the Context of Climate 
Change provides orientation on how risks in the context of climate change can be comprehensively 
and systemically addressed through risk assessment. Decision-making, planning, and integrating 
disaster risk reduction (DRR) and climate change adaptation (CCA) perspectives and approaches while 
simultaneously linking to other goals and targets (e.g. the Sustainable Development Goals (SDGs)) are 
also discussed. The guidance deepens understanding and supports implementation of comprehensive 
risk management laid out by Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH 
with a 2019 conceptual brochure, Comprehensive Climate Risk Management, and in line with the 
United Nations Office for Disaster Risk Reduction (UNDRR) Global Assessment Report on Disaster 
Risk Reduction 2019.

The guidance targets experts, decision makers, stakeholders and practitioners operating in the 
fields of DRR and CCA. It provides a framework and inspiration on how to apply comprehensive risk 
assessment and planning. The use and application of this guidance can be made context specific and 
customized, based on country realities.  

The guidance acknowledges that risks in the context of climate change are complex and systemic 
due to non-linear interactions among system components and the need for improved risk governance. 
The understanding of complex risks is thus a priority. The guidance is part of the Plan of Action of 
the Technical Expert Group on Comprehensive Risk Management and was jointly committed to by 
expert group members (Climate Analytics, International Institute for Applied Systems Analysis, 
International Federation of Red Cross and Red Crescent Societies, and UNDRR) and a non-member 
(GIZ). As a federally owned enterprise, GIZ supports the German Government in achieving its objectives 
in the field of international cooperation for sustainable development.

This guidance was jointly developed by The United Nations Office for Disaster Risk Reduction (UNDRR) 
and Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH with support by the German 
Federal Ministry for Economic Cooperation and Development (BMZ). 
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A COMPREHENSIVE RISK PERSPECTIVE 
 

TEN KEY PRINCIPLES FOR  A COMPREHENSIVE 
APPROACH FOR RISK ASSESSMENT AND PLANNING IN 
THE CONTEXT OF CLIMATE CHANGE

1. PUTTING RISK TO HUMAN AND ECOLOGICAL SYSTEMS AT THE CENTRE 
BY CONSIDERING:

 The dynamic interaction among hazards, vulnerability, exposure and underlying risk drivers 
when assessing risk and seeking solutions (risk reduction and adaptation)

 CRA as a foundation and integral part of the overall risk management process

 A common understanding of the broad risk perspective and of the value added of bringing 
closer together DRR and CCA communities of practices, including a mind shift towards 
prevention and preparedness

 Risk as a value-based concept

2. FULLY ACCOUNTING FOR THE CONTEXT OF CLIMATE CHANGE BY 
CONSIDERING:

 Climate change as an underlying risk driver that modifies climate-related hazards, and also 
vulnerability and exposure, today and in the future

 The full spectrum of climate-related hazards (extreme events and slow-onset processes 
and trends), as well as their interaction with and implications on non-climatic hazards

 Current climate risk as well as future climate risk, insofar as they are relevant to their 
respective sectors and systems and the decision-making and planning process to ensure 
adaptive planning and dealing with different timescales

3. RECOGNIZING THE COMPLEX AND SYSTEMIC NATURE OF RISKS BY 
CONSIDERING:

 Effects of multiple hazards, compound events, cascading hazards, impacts and risks, as 
well as linkages among risks across sectors, with the objective of understanding how these 
cascades could be interrupted by risk reduction measures

 Risks to a wide range of interrelated human and ecological subsystems (including 
ecosystems and other natural systems, physical assets, humans and livelihoods, and 
societal sectors)

 The “non-quantifiability” and high uncertainty in understanding important parts of complex 
risks, which require the application of hybrid, qualitative and participative methods for risk 
assessment and flexible approaches for risk management towards more resilient systems

4. APPLYING INCLUSIVE RISK GOVERNANCE BY:

 Engaging and partnering with multiple stakeholders, adopting a whole-of-government and 
whole-of-society approach (public, private, communities, knowledge centres, media, etc.), 
and strengthening the involvement of decision makers and populations at risk in order to 
increase buy-in and facilitate implementation
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5. USING MULTIDISCIPLINARY APPROACHES TO IDENTIFY AND SELECT 
MEASURES BY CONSIDERING:

 A wide portfolio and combination of risk reduction and risk management measures (DRR, 
CCA, etc.), engaging various sectors and systems, to address multiple and context-specific 
risks

 Diverse information and knowledge sources by including at risk population

6. USING THE CONCEPT OF RISK TOLERANCE TO:

 Evaluate risks according to their tolerability to spur action

 Inform the identification and selection of appropriate risk reduction and risk management 
measures

7. ADDRESSING, MINIMIZING AND AVERTING RISKS THROUGH NBSS BY 
CONSIDERING:

 The role of ecosystems and their services: as part of the risk (climate impacts on ecosystem 
and their services cause risks for human systems, degradation of ecosystem services 
increases vulnerability to climate risks)

 The approach to be adaptable to different spatial scales, including transboundary as part of 
the solution

8. INTEGRATING RISK ACROSS SECTORS AND LEVELS BY CONSIDERING:

 Synergies and trade-offs across multiple levels, linking local realities with national and 
international processes

 A wide range of planning instruments, “game-changers” such as financial instruments and 
their timing

9. STRENGTHENING RISK COMMUNICATION, INFORMATION AND 
KNOWLEDGE SOURCES BY CONSIDERING:

 A combination of diverse information sources, methods and knowledge to include scientific, 
traditional, local and indigenous knowledge, facilitating knowledge co-creation processes 
and designing measures

 Gaps in and needs for climate information and services (CISs) and strengthening them

 To keep the end users in mind throughout the assessment and integration process, tailoring 
risk information

 The potential of behaviour change and individual responsibility

10. USING ITERATIVE AND FLEXIBLE PROCESSES BY CONSIDERING:

 Adaptive management and planning based on robust MEL frameworks, feeding into an 
iterative and dynamic process to allow adjustments to planning and implementation

 The value added of the overall process itself as a way to help fill capacity gaps, improve 
information sharing and coordination mechanisms
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The guidance proposes a comprehensive risk 
framework (see figure  1) based on 10 key 
principles (see box). The framework is centred 
around risk (1, in figure 1). Risk is the potential 
for adverse consequences for human or 
ecological systems triggered by climate-related 
hazards in combination with other hazards (2), 
leading to cascading potential impacts. Risk is 
determined by exposure (3) and vulnerability (4) 
factors in addition to hazards. Climate change 
and other underlying risk drivers (5) are already 
altering hazards, vulnerability and exposure. Risk 

assessment and risk-informed decision-making 
and planning can be linked to this framework. 
Risk for the current state and for potential future 
states (6) is assessed in a comprehensive risk 
assessment (7). Explicit objectives, goals and 
values are the target system against which risks 
are assessed (defining context, objectives and 
risk criteria for a risk assessment) (8). The risk 
assessment is co-designed and implemented 
within the context of risk-informed decision-
making and planning and focuses on identifying 
and integrating risk reduction measures (9).

Figure 1. Framework for comprehensive risk assessment and planning in the context of climate 
change
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COMPREHENSIVE RISK ASSESSMENT

The guidance provides specific recommendations 
on how to comprehensively assess risks and 
reduce and/or address them through planning 
in the context of climate change. It follows the 
general workflow for risk assessments from 
International Organization for Standardization 
standard 31000 with its main phases of scoping, 
risk identification, risk analysis and risk evaluation 
(see figure 2). 

A good scoping phase means to design a risk 
assessment in such a way that it supports 
decision-making and planning by taking into 
account existing objectives, goals, values, and 

the existing policy and planning framework. 
Risk identification aims to identify relevant risks 
starting from existing knowledge and expert 
input. In risk analysis, the risk components 
(hazards, exposure and vulnerabilities) and 
their interlinkages, resulting cascading impacts 
and the potential for adverse consequences 
for selected human or ecological systems are 
explored and analysed using quantitative and 
qualitative methods. Risk levels are assigned 
(e.g. from very low to very high). Risk evaluation 
then identifies urgent actions and risk reduction 
measures based on the levels of risk tolerability 
defined by the communities and key stakeholders.   

Figure 2. Phases of a risk assessment according to ISO 31000 and the relationship with risk-
informed decision-making and planning
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events or act as underlying risk drivers that 
increase vulnerability to climate-related hazards. 
Analysing extreme events, together with slow-
onset processes and trends in the context 
of climate change, brings methodological 
challenges. Probabilistic approaches with a 
focus on events and their statistics based on 

past observations are falling short in the context 
of climate change. Options discussed are the 
introduction of climate impact-related thresholds 
and the more-qualitative concept of severity to 
compare different types of hazards and their 
impacts. 

Figure 3. Key hazards and their relationship that could be considered within a comprehensive risk 
approach
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When analysing exposure, the guidance 
recommends considering a sequence of exposed 
systems (e.g. ecosystems, infrastructure, human 
lives and livelihoods, and social sectors) to model 
and understand the cascading impacts from 
natural systems to the society (figure 4). This 
means widening the perspective of approaches 
that focus mainly on human lives and physical 
assets. Exposure is a highly dynamic risk factor 
that requires the consideration of current trends 

in population, socioeconomic development and 
environmental factors. The underlying risk drivers 
affect exposure and can possibly contribute to an 
increase of climate-related risk even more than a 
single hazard.  

Analysing vulnerability should include all relevant 
environmental, physical, technical, social, cultural, 
economic, institutional or policy-related factors 
that contribute to susceptibility and/or lack of 
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capacity to prepare, prevent, cope or adapt. 
Understanding vulnerability is a key element in 
analysing entry points for adaptation and risk 
reduction options. As for exposure, underlying 
risk drivers such as land degradation, poverty or 
conflicts may affect vulnerability today or in the 
future, to an extent that could possibly contribute 
to an increase of climate-related risk even more 
than the single hazard.

How to model or analyse potential cascading 
impacts as a result of the interrelation of 
hazards, exposure and vulnerability and how 
to describe the resulting potential for adverse 
consequences on human or ecological systems 

depend significantly on the complexity of the 
selected risks and the resources available (e.g. 
data, models, knowledge, experts and time 
available). Risk assessments for complex risks 
are often based on hybrid approaches that 
describe hazards, exposure and vulnerability with 
a mix of quantitative, spatially explicit models, 
semi-quantitative, proxy-based indicators 
and qualitative information in narrative form. 
Compared to single risk assessment approaches, 
methods cannot be as quantitative and have to 
consider more elements, value-based decisions 
and qualitative conclusions. 

Figure 4. Example of an impact chain that conceptualizes risks to farmers and the agricultural 
sector
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Risk assessments in the context of climate change 
are subject to a high degree of uncertainty due to 
the complexity and the systemic nature of risks and 
the uncertainties of future scenarios. A qualitative 
assessment of sources of uncertainty and the 
confidence of main statements is recommended.

The final step of the risk analysis is to assess 
the risk by assigning risk levels (e.g. from very 
low to very high). This assessment is a value-
based process that needs an agreed and value-
based target system and for which stakeholders 
from different target groups should be involved, 
ensuring an inclusive and participatory approach. 
Multiple risks can be compared across sectors, 
systems, spatial units or timescales. 

Although the concept is still underdeveloped in 
climate risk assessments, this guidance includes 
risk evaluation to guide the identification of 
urgent actions based on the tolerability of risks – 
acceptable, tolerable and intolerable. How a risk 
evaluation supports the identification of potential 
measures is also discussed (see figure 5).

Results can be presented in a comprehensive risk 
report that addresses the risks from different hazard 
types as well to human and ecological systems. 
The report and other dissemination activities 
should be co-designed with the stakeholders that 
operate the systems and sectors for which the risk 
assessment has been implemented, together with 
vulnerable people at risk. 

Figure 5. Pragmatic approach for the finalization of a CRA
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INTEGRATING RISK ASSESSMENT RESULTS AND RISK 
INFORMATION INTO DECISION-MAKING AND PLANNING 
PROCESSES

While a risk assessment helps to understand 
the nature of risks, the integration of risk 
assessment results into decision-making and 
planning processes is needed to address the 
risks. This gives decision makers and planners 
the opportunity to take the assessed risks into 
consideration in choosing and prioritizing actions 
towards reducing risks and adapting to changes. 
They can then make the necessary adjustments 
to policies, plans, programmes and financial 
instruments, in order to implement these actions 
and increase overall resilience. However, despite 
growing knowledge on the urgency of the climate 
emergency, translating this knowledge to redirect 
resources and change behaviours is not yet 
happening on a wide scale. Limited resources, 
time and capacities, different approaches and 
terminology used by scientists and decision 
makers, a culture of working in siloes and a lack of 
political will are all posing significant challenges.

The guidance provides recommendations on how 
existing good practices and models, based on the 
10 underlying principles for a comprehensive risk 
approach, can help overcome some of the common 
challenges for risk-informed decision-making and 
planning in the context of climate change. 

By putting risk to human and ecological 
systems at the centre of comprehensive risk 
management, the comprehensive assessment, 
calibrated and designed based on the policy 
and planning objectives, provides the necessary 
base to identify risk reduction and adaptation 
measures, aiming to reduce vulnerability and 
strengthen resilience to multiple shocks. This 
broad risk perspective demands a widening of 
responsibility for action across all of society, 
helping to break long-standing siloes in planning 
processes. While there is growing convergence 
around this risk perspective, a mind shift from 
response and recovery towards prevention 
and preparedness (or averting and minimizing 
risks), more closely linking the DRR and CCA 
communities of practice, is still needed. Evidence 
shows investing in risk prevention is less costly, 

reduces losses and saves lives. It also generates 
economic and development co-benefits.

Inclusive risk governance systems and institutional 
arrangements are at the core of comprehensive 
risk management. Institutional arrangements 
with clear roles and responsibilities are needed 
to enable collaboration among a broad range of 
stakeholders, including marginalized and at-risk 
populations. Defining modalities early on for how 
to engage with risk assessment teams during the 
planning process and adopting gender-sensitive 
planning approaches help to ensure risk results 
are usable and tailored to the needs of end users, 
including decision makers.   

Planning across multiple temporal and spatial 
scales is important to comprehensively manage 
risks. This will help to identify actions in the 
short, medium and long terms to account 
for present and future risks. Calibrating the 
risk assessment scope and the type of risk 
information needed, such as climate forecasts 
and projections, according to the needs of the 
specific policy and planning processes, is a step 
in that direction. Other steps include combining 
climate and development scenarios, diversifying 
information sources, considering low- or no-
regret options applicable across spatial scales, 
and strengthening capacities to use and act 
based on forecasts, thus helping to overcome 
data and information gaps.

Addressing the systemic nature of risks in 
the context of climate change, which can 
lead to cascading crises, requires a holistic 
understanding of the interconnected, complex 
and non-linear cause–effect relationships within 
a system, to identify appropriate responses. This 
is facilitated by reviewing how past disasters 
have unfolded and how they were handled 
to inform future planning exercises, shifting 
from single-hazard to multi-hazard and system 
perspectives, and identifying measures based 
on multidisciplinary and inclusive approaches. 
It is also important to prioritize measures that 
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can avert, minimize and address cascading 
impacts as early as possible in the impact 
chains, applying them from a wide portfolio of 
good practices and blended approaches. These 
can include strategies from the fields of DRR, 
adaptation planning, ecosystem management, 
nature-based solutions and social protection. 
Moreover, to address complex risks, often a 
combination of measures through layering, 
sequencing and integrating risks across different 
policy and financial instruments is needed, 
including considering the timing of risk financing.

Additionally, risks need to be integrated across 
sectors and multiple levels. This includes 
integrating risks into a wide range of national 
policies, sectoral or subnational strategies, plans, 
financial systems, programmes, projects and 
other planning instruments, as well as focusing 
on game-changers or on areas with the potential 
to multiply effects, such as public financial 
systems and the education sector. Analysing 
synergies and trade-offs among these policy 
objectives echoes the policy coherence agenda 
at the international level to attain the SDG, DRR 
and climate targets in the 2015 international 
agreements, for example the Sendai Framework 
for Disaster Risk Reduction 2015–2030, the Paris 
Agreement and the Transforming our World: the 

2030 Agenda for Sustainable Development. 
Local realities need to be better linked with 
national and international processes and vice 
versa, combining bottom-up and top-down 
approaches, and fostering vertical and horizontal 
risk integration.

Adaptive management and planning based 
on strong monitoring, evaluation and learning 
frameworks, feeding back into an iterative 
integration process, are needed to flexibly adjust 
implementation, and inform future decisions 
and resource allocations, given the dynamic and 
context-specific nature of risk. This helps ensure 
plans remain responsive to needs and provide the 
enabling environment for timely and appropriate 
actions that will help reduce vulnerabilities of 
communities and systems.    

Moreover, the integration process itself can be 
used to help fill identified capacity gaps and 
improve information-sharing and coordination 
mechanisms. In particular, this includes 
improving climate and disaster information 
services, partnering with knowledge brokers, and 
tailoring and communicating risk information 
throughout the planning and implementation 
processes.

CHALLENGES FOR COMPREHENSIVE RISK APPROACHES 
AND WAYS FORWARD

Risk approaches promoted by science and policy (e.g. by the Intergovernmental Panel on Climate 
Change and UNDRR) are becoming more comprehensive. However, for practical applications, some 
challenges need to be addressed, and further research and development is required. There is a need for: 

 Pragmatic approaches for addressing the 
complexity and systemic nature of risks in 
the climate change context

 Proper consideration of current risks, 
and the dynamic nature of risk drivers 
including climate change, as well as future 
risks 

 Improvement in the availability and 
accessibility of data on hazards and 
impacts, and also on vulnerability and 
exposure factors

 Consistent concepts on how to assess 
and manage risks related to slow-onset 
processes

 Reflection on the appropriateness and 
relevance of some risk metrics such as 
the concept of likelihood in the context 
of slow-onset processes and future 
scenarios

 Better scenario concepts, including 
storylines, for future reduction of exposure 
and vulnerability
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