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It gives me immense pleasre to introdce the pblication titled ’Climate Risk Management
(CRM) Framework for India-Addressing Loss & Damage’ developed  nder ‘Climate Change 
Adaptation in Rral Areas-India (CCA-RAI)’ project. As part of Indo-German Technical 
Cooperation on Climate Change and fnded by German Federal Ministry of Economic 
Cooperation and Development (BMZ), GIZ India is implementing CCA-RAI project in 
partnership with the Ministry of Environment, Forest and Climate Change (MoEF&CC), 
Government of India. e programme intends to integrate climate adaptation measres into the
national and state development and strengthen the capacities of key actors for nancing, planning, 
implementing and monitoring of climate change adaptation measres in project partner States of 
Himachal Pradesh, Pnjab, Telangana and Tamil Nad.

GIZ as part of this project, in partnership with International Institte for Applied System Analysis, 
(IIASA) and National Institte of Disaster Management (NIDM) has developed a generic Climate 
Risk Management (CRM) framework that can be tilised to provide gidance to assess climate risk
and develop appropriate measres to address climate vlnerabilities as well as residal risks that 
cold contribte towards loss and damage. 

Internationally there is an increasing recognition that adaptation and mitigation may not be 
enogh to manage the impacts of climate change and both climate science and the international 
climate negotiations stress the rgent need to develop and implement eective climate risk 
assessment and management approaches in order to avert, minimize and address losses and
damages. e isses of climatic vlnerabilities and disaster risks ths, reqired a clear and present 
need for India to develop a robst CRM framework which can be tilized to help make decisions 
in tackling both these isses.

In Indian context this pblication sets ot a strctred process bilding on a methodological 
framework to assess climate risks and develop varios risk management measres at both national 
as well as state level. I am sre that this framework will spport. I trst that the framework
presented in this pblication will prove to be a sefl tool for instittions and stakeholders to assess 
and determine their response to climate-related risks in India. Frther, this will enable them to 
make informed decisions to plan and implement measres for managing climate risks.

On behalf of GIZ India, I wold like to express my gratitde in particlar to Mr. Ravi S Prasad, 
Additional Secretary, Climate Change, MoEF&CC for providing valable gidance for completing 
this assignment. I wold also like to thank colleages from GIZ Global Programme, Risk
Assessment and Management for Adaptation to Climate Change for the spport and technical 
cooperation. 

Dr Ashish Chaturvedi

Dr Ashish Chaturvedi
Director, Climate Change
GIZ-India
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1

Globally, weather and climate-related risks, 
which potentially case loss and damage, 
have increased dramatically over the past few 
decades. e most recent climate projections 
indicate a signicant increase in the freqency, 
dration and intensity of extreme weather 
events as well as severe slow-onset climate-
related changes. ese pose a growing risk to 
sstainable development of commnities and 
contries. Internationally there is an increasing 
recognition that adaptation and mitigation 
may not be enogh to manage the impacts 
of climate change and both climate science 
and the international climate negotiations 
stress the rgent need to develop and 
implement eective climate risk assessment 
and management approaches in order to avert, 
minimize and address losses and damages. 
Specically, a working denition for Loss and 
Damage (L&D) by the UNFCCC has been 
as follows: “Loss and damage refers to negative 
eects of climate variability and climate change 
that people have not been able to cope with or 
adapt to.”

While a nmber of approaches already exist 
in the eld of short-term risk assessment and 
management, mainly in the eld of extreme 
events, existing approaches do often not 
sciently address long-term, slow-onset 
changes de to climate change. Also, risk and 
vlnerability assessments often do not meet 
the information needs of policy-makers and 
local governments in order to manage the risks 
of climate change and associated losses and 
damages eectively.

1. EXECUTIVE
SUMMARY

Against this backgrond, the German Federal 
Ministry for Economic Cooperation and 
Development (BMZ) commissioned the 
Detsche Gesellschaft fur Internationale 
Zsammenarbeit (GIZ) GmbH with the 
implementation of the global programme 
on ‘Risk Assessment and Management 
for Adaptation to Climate Change’. e 
programme aims at generating practical 
gidelines and recommendations on climate 
risk assessment and eective climate risk 
management for the international partners 
of German Development Cooperation 
worldwide. Better linking climate change 
adaptation, disaster risk redction and the
emerging work on how to deal with climate-
related loss and damage at national and 
local levels as well as integrating these into 
comprehensive climate risk management 
approaches is regarded as a key aspect of this 
work.

is project, cooperating with the BMZ 
nanced project Climate Change Adaptation 
in Rral Areas of India (CCA RAI) and 
partnering with KPMG India and IIASA, 
develops a generic Climate Risk Management 
(CRM) framework (bilding on ongoing GIZ 
applications, sch as in Tanzania) that can be 
tilized to assess and develop varios measres 
at varios levels when dealing with large scale 
climate vlnerabilities as well as residal risks 
that cold contribte towards national loss 
and damage.

e report sets ot a strctred process 
bilding on a methodological framework to 
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assess and develop varios measres at both 
national as well as state level and in exemplary 
fashion and applies this to the context of 
India as a proof of concept. e aim of the 
framework and process, in line with one of the 
goals of the 5 year workplan of  the Loss and 
Damage mechanism to see Loss and Damage 
being incorporated into global and national 
policy and practice, is to spport national 
instittions to assess and determine their 
response to climate-related risks in India.

1.1 A Climate Risk
Management Process

e six step climate risk management 
(CRM) process operationalises climate risk 
management at scale (see Figre 1).

1. Assess and match information needs 
with risk management objectives.

2. Dene System of Interest.

3. Develop context-specic methodology.

4. Risk identication to identify low and 
high-levels of climate-related risk.

5. Risk evaluation to identify acceptable, 
tolerable and intolerable risks.

6. Assessment of risk management 
options.

e framework is embedded in a learning 
framework for identifying appropriate actions 
and adjsting these dynamically over time 
with increased knowledge. While traditional 
Disaster Risk Redction (DRR) and Climate 
Change Adaptation (CCA) policy typically 
acts within an incremental adjstment 
learning loop, climate-related risks discssed 
in the context of potential L&D may not only 
reqire new innovative response measres, 
bt particlar attention paid to locally-
applicable techniqes for nderstanding 
risks and risk management interventions, 
sch as Vlnerability Capacity Assessments 
(VCAs) and commnity-led focs grops. 
Incremental actions are and need to be taken, 
yet in the face of severe nancial, technical 
and instittional constraints, fndamental and 
transformative adjstment of the overall risk 
management approach at the national and 
sbnational level needs attention.

1.2 Operationalising the
Framework for India

e six steps can be broken down as described 
in the following discssion and as applied to 
the Indian case for the two prototype states 
Tamil Nad and Himachal Pradesh.

Figure 1:
Climate risk
management

(CRM) process or
assessing Loss
and Damage

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Triple-loop 
learning :

(1) Incremental
(2) Fundamental

(3) Transformational

Evaluate risk tolerance and 
limits – Conduct risk 

segregation into acceptable, 
tolerable and intolerable

Identify risk – Conduct a 
qualitative and quantitative 

risk assessment

Develop context specific 
methodology to assess 
impacts for the system of 

interest

Identify system of 
interest (sector, region) –

Conduct hotspot and 
capacity analysis

Identify and assess feasible
options to avert, minimize 

and address potential climate -
related loss and damage

Status quo – Assess the 
information needs and 
objectives of the overall 

CRM framework

Tolerance

 Transformative

 Fundamental

 Incrementa l
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Step 3: Develop Context Specifc
Methodology

Step 3 develops a context specic mlti-
method approach cstomized to the region(s) 
of interest to assess potential climate-related 
impacts. Prodcts may comprise general 
informational stdies (bilding on what is 
available on hazards and impacts, backward 
looking climate-risk analysis (broad risk 
assessment and scenarios sing available 
data and information on risk) and forward-
looking scenario and risk based model 
analysis (detailed risk assessment and scenario 
generation, attribtion assessment) may be 
selected depending on the available data, 
resorces,  and expertise as well as expected 
otpt to be generated in the specic context. 
Next to the traditional assessment of market-
based impacts, the context of L&D reqires 
shedding light on non-monetary impacts as 
well as eects on informal economic activities. 

Product incl. Methods
and Tools Purpose Resource and

Time Commitment
Expertise
Required Application

Informational, impact-
focused study (use
available inormation, on
hazards and impacts)

Provide a broad
overview of past
hazards, losses and
damages

Small
- Person- weeks

Climate science
and policy,
empirical skills,
statistics

Himachal
Pradesh

Backward-looking climate
risk analysis
(broad risk assessment
and scenarios using
available data and
information on risk)

Overview of past and
future risks building
on reported loss and
damage

Moderate Person-
months

Climate science
and policy, risk
management,
economics,
statistics

Tamil Nadu

Forward-looking
climate risk analysis
including new climate
scenarios (detailed risk
assessment and scenario
generation, attribution
assessment, more
scientic)

Detailed climate
scenario-based risk
analysis building
on risk modelling
determined by
hazard, exposure and
vulnerability analyses

Substantial
Person-months up
to person-year

Climate science
and policy, risk
management,
economics,
statistics,
climate
modelling

NA

India application: Or stdy condcts 
an informational assessment for the state 
of Himachal Pradesh and for Tamil Nad
strongly focses on the backward-looking 
approach, which  bilds on a broad risk 
assessment and available scenarios (as 
available for Tamil Nad) tilizing available 
information to provide an overview of past 
and ftre risks on reported loss and damage.

Step 4: Identify Risks

Step 4 identies risk, which is considered as 
determined by the risk drivers hazard, exposre 
and vlnerability. e climate risk assessments 
go throgh a strctred process for calclating 
risks and the benets of relevant adaptation 
measres. ereby, direct as well as indirect, 
economic as well as non-economic eects have 
to be assessed, e.g. by employing impact chain 
logic. A comprehensive approach needs to align 
top-down insight from expert-based methods 
and tools with bottom-p information on 
hoseholds’ and commnities’ risks gathered 
throgh participatory processes. 

India application: A model-based assessment 
of crrent and ftre ood risk shows that 
expected damage (as expressed as a share of 
GDP is already sbstantial and bond to 
increase with climate, bt also socio-economic 
(asset increase) change (see gre 3).

Table 1:
Types o

assessment
studies and current

application

For Tamil Nad, the dominant risks are 
cyclonic storms with associated wind and 
ood damage (sdden-onset event) and 
salinisation in the wake of sea level risk and 
coastal inndation (a more slow-onset type 
of event). For the adelphi and GIZ stdy 
in Tamil Nad statistical modelling was 
ndertaken bilding on the reported damages  
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to nderstand the potential to avoid and 
redce ftre cyclone-related damage.

Overall, the risk analysis compiled for 
the report (bilding in available data and 
modelling), shows that risk is on the increase 
de to climate change, bt also socio-
economic changes (crrently the stronger 
contribtion. Frthermore, part of the risk 
can be redced by storm-proong hosing 
(the SCEN scenario) as compared to a baseline 
of not doing (BAU scenario). Yet, redced 
damages wold amont to a maximm 30%, 
so sbstantial residal risk wold remain 
overall.

Step 5: Evaluate Risk Tolerance and Limits

Step 5 sets ot to nderstand what risk 
means to those potentially aected. is 
involves evalating risks by establishing risk 

tolerance thresholds. Two basic approaches 
are presented: (i) semi-qantitative srveys or 
focs grop-based assessments, which gage 
risk tolerance from reported risk perceptions 
and risk responses ; (ii) risk-based modelling 
formalising risk-based decision-making 
bilding on modelled risk perceptions, e.g. to 
nderstand government actors risk tolerance 
for dealing with climate-related risks.  

India application: Bilding on srveys and 
participatory engagement with farming and 
non-farming hoseholds and the pblic 
sector in Tamil Nad, the stdy nds climate-
related risks (cyclones, oods, salinisation) as 
important (overall considered moderate)  and 
of similar concern as other prevalent risks, 
sch as associated with price shocks and health 
problems.

Figure 3:
Expected urban
damage due to
riverine food risk in
India (in % o GDP)
in 2030 for different
combinations o
RCPs and SSPs,
compared to 2010..

Figure 4:
Economic damages
from storms in
Tamil Nadu for
a baseline and
a scenario with
adaptation. Adelphi
and GIZ, 2015. Note:
BAU: baseline as
usual (no additional
adaptation); SCEN:
adaptation-storm
proong homes
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Step 6: Identify Feasible Options

Step 6 assesses potential options to 
redce climate risks and identies risk 
management options for residal risk, which 
potentially case loss and damage. ere is 
a wide spectrm of potential risk redction, 
preparedness and risk nancing measres that 
can be taken in order to redce or nance 
risk. While risk redction and prevention are 
at the centre of attention, it is important to 
identify options to deal with residal risks 
that cold potentially lead to loss and damage.
A key focs of or stdy dealing with severe 
risks toching on the limits of adaptation is 
to apply the risk management classication 

developed above, which grops risk 
responses into incremental, fndamental or 
transformative. is step also incorporates the 
identication of technologically, ecologically 
as well as socioeconomically feasible options. 

India application:  e commnity-focssed 
srvey condcted in Tamil Nad led to a list of 
varios risk management actions ndertaken 
and nder consideration. For example, for 
farm-level hosehold responses, the following 
schematic can be worked ot bilding on or 
methodological approach. Most interventions 
can be considered as incremental, some as 
fndamental, and one as transformative (leaving 
land ncltivated)  (see gre 6).

Figure 5:
The risk space
in Tamil Nadu
as evaluated

from household
responses (mean)

Figure 6:
The risk and
options space
in Tamil Nadu
as identied

from household
responses (arm

level)
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1.3 Conclusions and
Implications

e exemplary application of the 
comprehensive CRM framework to India 
and the states of Tamil Nad and Himachal 
Pradesh serves to test the methodological 
approach and glean its seflness at state and 
local levels. e methodology is meant to 
spport pblic sector instittions (and, when 
applied to other contexts, other governments 
nationally and internationally) in order to 
assess and determine their response to climate-
related risks at the national as well as the sb-
national level. e application to India largely 
consisted of a backward-looking climate risk 
analysis for the state of Tamil Nad, for which 
information developed for a prior project 
was post-processed according to or six step 
climate risk management process.

Or assessment  for Tamil Nad shows risks 
are on the rise de to climate and socio-
economic factors, and that these risks are 
signicant in terms of aecting hoseholds 
and the pblic sector.

Frthermore, actions taken are largely of 
incremental natre, bt also fndamental 
and importantly transformative actions 
are already being taken by farmers and 
hoseholds exposed to cyclone and ood 
risks, indicating links to the Loss and Damage 
debate. Government instittions work well 
within their remit to provide incremental 

assistance yet are sally not charged to 
deal with fndamental and transformative 
options. s, the options space needs more 
attention and deliberation with those at risk 
and in charge to frther deploy interventions 
with pblic spport from state, national to 
international levels. As arged in the literatre 
(see e.g. Mechler and Schinko, 2016), the 
CRM framework and associated L&D 
debate is largely abot extending spport 
for (negatively or positively) transformative 
options. s, we sggest the dierent 
policy regimes at national and international 
levels wold deal with the categories of risk 
management options as follows:

• Incremental options: National and 
state-level DRR and CCA related policy 
options.

• Fundamental options: National and 
state-level DRR and CCA related options, 
international levels to deal with L&D 
related actions.

• Transformative options: Predominantly 
international levels for L&D related 
actions.

Identication and evalation of feasible 
options (interventions, measres, policies, 
among others) for addressing potential 
climate-related loss and damage will reslt in 
better implementation of the six-step CRM 
framework in the system of interest, to be 
frther scaled p to address climate risks and 
L&D within regional, state and national
bondaries. 
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2.1 Point of Departure and
Objectives

Globally, weather and climate-related risks, 
which potentially case loss and damage 
have increased dramatically over the past few 
decades. e most recent climate projections 
indicate a signicant increase in the freqency, 
dration and intensity of extreme weather 
events as well as severe slow-onset climate-
related changes. ese pose a growing risk to 
sstainable development of commnities and 
contries.

Internationally there is an increasing 
recognition that adaptation and mitigation 
may not be enogh to manage the impacts 
of climate change and both climate science 
and the international climate negotiations 
stress the rgent need to develop and 
implement eective climate risk assessment 
and management approaches in order to avert, 
minimize and address losses and damages. 
While a nmber of approaches already exist 
in the eld of short-term risk assessment and 
management, mainly in the eld of extreme 
events, existing approaches do often not 
sciently address long-term, slow-onset 
changes de to climate change. Also, risk and 
vlnerability assessments often do not meet 
the information needs of policy-makers and 
local governments in order to manage the risks 
of climate change and associated losses and 
damages eectively.

Against this backgrond, the German Federal 
Ministry for Economic Cooperation and 
Development (BMZ) commissioned the 
Detsche Gesellschaft fur Internationale 
Zsammenarbeit (GIZ) GmbH with the 
implementation of the global programme 
on ‘Risk Assessment and Management 

for Adaptation to Climate Change’. e 
programme aims at generating practical 
gidelines and recommendations on climate 
risk assessment and eective climate risk 
management for the international partners 
of German Development Cooperation 
worldwide. Better linking climate change 
adaptation, disaster risk redction and the
emerging work on how to deal with climate-
related loss and damage at national and 
local levels as well as integrating these into 
comprehensive climate risk management 
approaches is regarded as a key aspect of this 
work.

is project, cooperating with the BMZ 
nanced project Climate Change Adaptation 
in Rral Areas of India (CCA RAI) and 
partnering with KPMG India and IIASA, 
develops a generic Climate Risk Management 
(CRM) framework (bilding on ongoing GIZ 
applications, sch as in Tanzania) that can be 
tilized to assess and develop varios measres 
at varios levels when dealing with large scale 
climate vlnerabilities as well as residal risks 
that cold contribte towards national loss 
and damage.

e report sets ot a strctred process 
bilding on a methodological framework to 
assess and develop varios measres at both 
national as well as state level and in exemplary 
fashion and applies this to the context of 
India as a proof of concept. e aim of the 
framework and process is to spport national 
instittions to assess and determine their 
response to climate-related risks in India.

2.2 Defnitions and
Classifcations

A Climate risk management (CRM) 
framework highlights the varios risk 

2. INTRODUCTION
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management actions to be taken to respond to 
climate-related risk considering any perceived 
or real constraints and limits to adaptation. 
In order to inform the risk management and 
adaptation discorses, this framework can 
be tilized at a national level to assess and 
develop varios measres at both national as 
well as state level when dealing with large scale 
climate risks as well as residal risks that cold 
contribte to potential  loss and damage. 

Generally acknowledging political and 
normative controversies with regard to the 
international Loss and Damage debate, and 
taking an objective scientic point of view, 
the CRM Framework nderlines the need 
to spport vlnerable commnities in hot-
spot contries that are severely impacted by 
climate change, particlarly when dealing 
with high-level climate-related risks.  Loss 
and Damage refers to physical and nancial 
impacts and risks that have not been avoided 
(and redced), can be avoided, and are in 
certain cases navoidable. To operationalise 
spport for those contries with highest 
needs, we sggest here a conceptal 
L&D decision-spport CRM framework, 
comprising of rigoros climate risk analytics 
and comprehensive climate risk management 
approaches.

So far there has been no accepted ocial 
denition of loss and damage. e working 
denition of Loss and Damage (L&D) as 
dened by UNFCCC is as follows1:

“Loss and damage refers to 
negative eects of climate 
variability and climate change 
that people have not been able to 
cope with or adapt to.”

ese eects inclde a commnities’ or 
regions’ inability to adeqately respond to 
climatic changes and the adverse eects and 
associated costs with the adaptation and 

1 Loss & Damage: Evidence from the Front Lines,
UNFCCC, 2012, Accessed a: htps://unccc.in/les/
press/media_oureach/applicaon/pd/cop18_mw_
loss_and_damage.pd

coping measres. ese eects can be  both 
economic and non-economic in natre

While evalating L&D as a whole, it refers to 
the physical and nancial impacts and risks 
that have not been avoided (and redced), 
can be avoided, and are navoidable vis-à-vis 
climate related risks. ese risks have been 
associated with sdden-onset events (ooding, 
cyclones etc.) and slow-onset impacts 
(droghts, sea level rise, glacier melts etc.). e 
poplar consenss while discssing losses is 
that it is associated with irreversibility, sch as 
the fatalities/ destrction from disasters cannot 
be reversed, however the damages/ impacts 
reslting from sch disasters can be lessened/ 
alleviated by varios measres 

2.3 A History of Loss and
Damage

e concept of Loss and Damage has been 
raised by the Alliance of Small Island States 
(AOSIS), representing the vlnerable small 
island development states, on international 
forms, since the inception of UNFCCC.  
Dring the 18th Conference of Parties 
(COP18), in 2012, in Doha, the COP 
ocially invited all parties to agment 
establishment of a Loss and Damage 
mechanism. In line with this call for action at 
COP 19, in Warsaw, a Warsaw International 
Mechanism (WIM) for Loss and Damage 
was established and allocated responsibility to 
address L&D. 

e mechanism’s mandate is ‘to address 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 eects of 
climate change’.2 

2 htp://unccc.in/adapaon/worksreams/loss_
and_damage/iems/8134.php
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e following gre showcases the chronology of L&D at the UNFCCC negotiations3.

3 Milesones, UNFCCC, Accessed a: htp://unccc.in/les/adapaon/cancun_adapaon_ramework/loss_and_
damage/image/jpeg/milesones.jpg

Figure 7: Loss and damage chronology at UNFCCC
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is report sets ot a CRM framework making 
se of a cstomized six-step comprehensive 
CRM assessment and climate risk analytical 
approach. A CRM assessment helps to 
nderstand the crrent and ftre impacts as 
well as potential actions to avoid and redce 
risks. CRM has become the overarching 
methodological framework for assessing climate 
change impacts and sbseqent adaptation 
reqirements. is has been frther reinforced 
by the Special Report on Extreme Events (SREX) 
by IPCC and its 5th Assessment Report4 (IPCC, 
2014) which have identied development of a 
CRM framework for comprehensively redcing, 
preparing for, and nancing climate-related 
risk, while tackling the nderlying risk drivers, 
inclding climate-related and socio-economic 
factors. ese risks associated with hazard, 
vlnerability and exposre have been illstrated 
in the gre below:

4 Fifh Assessmen Repor (AR5), IPCC, 2014, Accessed
a: htps://www.ipcc.ch/repor/ar5/

e Intergovernmental Panel on Climate 
Change (IPCC) has attribted slow-onset events 
and some sdden-onset extreme climatic events 
to anthropogenic greenhose gas emissions 
based on an event based trend analysis. In order 
to frame a CRM framework which is strongly 
focsed on climate vlnerability, there is a need 
to inclde a risk perspective by emphasising risk 
as an otcome metric, with an nderstanding 
of the risks and impacts linked to 10, 50, 
100 year events, estimated sing probabilistic 
distribtions. is approach also identies the 
dierence between freqent and rare events, 
which are a key featre of climate related risks. 
Risk assessment can be applied to sdden-
onset and slow-onset climate-related processes 
nfolding over timescales from hors to days to 
months and years (gre 9). 

3. CLIMATE RISK
MANAGEMENT
FRAMEWORK

Figure 8:
Risk as a unction
of hazard,
exposure and
vulnerability. IPCC,
2012 & 2014
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Frthermore, in addition to climate risk 
assessment, a climate risk analytical approach 
spports operationalisation at decision-making 
level especially while dealing with the scale of 
the framework. 

While formlating the risk analytical 
approach, there is a need to identify the 
following key components:

• Risk identication to identify low and 
high-levels of climate-related risk

• Risk evalation to identify acceptable, 
tolerable and intolerable risks

• Risk tolerance, which will need to be 
cstomisation friendly, since it shold 
incorporate recommendations from 
the stakeholders primarily impacted by 
climate change

• Embedding in a learning framework 
for identifying appropriate actions and 
adjsting these dynamically over time 
with increased knowledge.

is approach has the following key 
characteristics:

• A comprehensive CRM approach focs 
on the shorter-time horizon and p to 
the period of 2030/40, which is generally 
considered the relevant time scale for 
decisions on climate risks and adaptation, 
and synergistically integrate information 
relevant to Disaster Risk Redction 
(DRR), Climate Change Adaptation 
(CCA) and L&D policy and actions.

• is approach comprises of the present 
and ftre climate-related risks inclding 
the three loss categories dened earlier 
namely avoided, navoided and 

navoidable (beyond 2˚C and strong 
global warming) risks.

• A comprehensive CRM approach/ 
policy is able to categorize adjstments/
interventions into incremental, 
fndamental and transformative .

• Considering the increasing impacts of 
climate change, the CRM framework 
particlarly needs to focs on 
fndamental and transformative actions 
which go beyond the traditional DRR and 
CCA measres, in addition to fostering 
transformative capacities of commnities 
which are particlarly at risk.

e framework is to be dynamic in natre, 
which allows for pdating decisions over time 
with monting evidence and insights based on 
the local conditions. It will constitte traditional 
DRR and CCA policies, which normally 
follow an incremental adjstment-learning 
loop in addition to new innovative response 
measres to tackle climate-related risks nder 
the ambit of potential L&D. In order to allow 
for the implementation of this framework, a 
fndamental and transformative adjstment of 
the overall risk management approach at the 
national and sbnational level will need to be 
assessed. 

is six-step approach climate risk 
management (CRM) process bilds on a 
nmber of best-practice criteria as identied 
in the literatre and frther to discssed in the 
report.

• Risk-based frameworks (actal and 
potential risk)

• Consider portfolios of risk policy 
options

Figure 9:
The risk concept

as applied to
sudden-onset and
slow-onset pro-

cesses
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• Consider monetary and non-monetary 
risks

• Visalisation of climate risks with high 
and low adaptation

• Consider slow-& sudden-onset events

• Impact chains to visalise and assess 
linkages between direct and indirect 
impacts

• Risk evaluation: Consider risk tolerance 
and risk layering

• Integrate with climate scenarios

• Allow for learning as part of multi-
stakeholder collaboration 

A six-step CRM approach developed bilds on 
these best-practice criteria and is illstrated in 

the following gre: 

e framework approach operationalises 
climate risk management at scale in order to:

1. Assess and match information needs 
with risk management objectives

2. Dene System of Interest

3. Develop context-specic methodology.

4. Risk identication to identify low and 
high-levels of climate-related risk.

5. Risk evaluation to identify acceptable, 
tolerable and intolerable risks.

6. Assessment of risk management options

Figure 10:
Six Step CRM
Framework

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Triple-loop 
learning :

(1) Incremental
(2) Fundamental

(3) Transformational

Evaluate risk tolerance and 
limits – Conduct risk 

segregation into acceptable, 
tolerable and intolerable

Identify risk – Conduct a 
qualitative and quantitative 

risk assessment

Develop context specific 
methodology to assess 
impacts for the system of 

interest

Identify system of 
interest (sector, region) –

Conduct hotspot and 
capacity analysis

Identify and assess feasible
options to avert, minimize 

and address potential climate -
related loss and damage

Status quo – Assess the 
information needs and
objectives of the overall 

CRM framework

Tolerance
 Transformative

 Fundamental

 Incrementa l
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Box 1: Theories of learning for climate risk management

Organizing processes such as the comprehensive CRM ramework or India suggested
here implies tackling undamental scientic questions involving uncertainty, as well
as applying learning theories or reducing these uncertainties. In the context o
climate change, Jones et al. (2014) suggest distinguishing between CRM assessment
methodologies and responses based on the notions o complexity and uncertainty. In
a similar vein, Lavell et al. (2012) suggest a learning loop ramework that integrates
dierent learning theories, such as experiential learning, adaptive management and
transormative learning. Each loop, or theory o learning, is targeting a specic CRM
situation characterized by dierences in the level o uncertainty decision making
processes are conronted with.

Figure 11: Learning loops: pathways, outcomes, and dynamics o single-, double-, and triple-loop learning and
applications to food management. Lavell et al., 2012

Accordingly, in the short term or simple risks—characterised by relatively low
uncertainty in terms o occurrence and outcomes, as well as linear cause-eect
relationships—, standard analytical, expert-centric techniques (such as risk modelling)
would be suitable or deriving estimates o uture risks. Over time, providing there was
an increase in knowledge, these estimates could be improved and in turn communicated
to key stakeholders. Complicated risks, dened by uncertainty in outcomes and
requency, become prevalent in the medium-term and would need to see strong
collaborative and iterative stakeholder interaction, including reraming both learning
and management processes as well as mental and analytical models. Finally, in the
long-term, complex risks, characterized by deep uncertainty and contested outcomes,
require strong deliberative and adaptive exercises to oster shared understanding and
ownership. This approach to learning raises deep questions regarding the underlying
principles o CRM, which could lead to a undamental transormation o existing CRM
practices, where e.g. planning is aimed at robust strategies rather than optimality.
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Step 1’s fnction is to help sers of the CRM 
framework determine and dene the prpose 
of sing the framework. Once the objectives 
of tilizing the framework have been dened, 
project proponents will need to check the 
availability of varios data points on nmeros 
elements sch as climate change in the region, 
regional instittional infrastrctre and 
capacity, amongst others that will be necessary 
to spport this framework in achieving its 
dened objectives. Ultimately, the prpose 
of the assessment, its level of complexity and 
the approach to commnicate the reslts 
will depend on the specic adience of the 
assessment and the objectives dened at the 
beginning of the assessment.

is step will reqire screening of available 
and potential data availability and 
reqirements pertaining to DRR and CCA 
and other sch traditional approaches. e 
qality of data crrently available in the 
region of interest will be crcial. It is also 
important to dene the prpose  in close 
collaboration with all partners, clients and 
stakeholders that are relevant within the 
scope of the assessment. is step also bilds 
on identication of data points reqired for 
implementation of the overall framework at 
a national or sb-national level, which can 
then be narrowed down to a regional level (see 
Step 2), by identifying the potential gaps in 
the data qality and its availability both on a 
national as well as a regional level. 

As mentioned earlier, the prpose of this step 
is to identify the primary objective of the 

six step CRM process. In case of the crrent 
project, or primary objective is to develop 
a robst, scalable CRM framework for India 
which can be tilized at mltiple levels across 
the contry (national, sb-national, regional, 
local, etc.) to determine the varios climate 
change risks likely the impact the contry 
while also providing a broad nderstanding of 
the loss and damage likely to be cased de to 
these risks. For the prpose of this report we 
have applied Step 1 at the national level.   

Given the aforementioned objective, Step 
1 will also be tilized to take a stock i.e. 
nderstand the stats qo regarding the 
climate change and disaster risks/impacts 
crrently aecting the contry. Frthermore, 
as part of Step 1 we will also stdy the existing 
climate and disaster related instittions 
crrently active in the contry as well as the 
actions taken by these instittions to manage 
climate change and disaster risks in India.

s, the CRM framework will spport the 
identication, monitoring and redction of 
climate related risks and associated loss and 
damage. Some of the key elements that will 
need to be considered in Step 1 to achieve this 
objective will inclde:

• Information on the climate vlnerability 
prole at the level of assessment 

• Information on the disaster risk prole at 
the level of assessment

• Information on socio-economic prole at 
the level of assessment 

4. DEFINE STATUS
QUO S

T
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• Information on existing and potential 
adaptation options at the level of 
assessment

• Information on vlnerable people, regions 
or sectors at the level of assessment 

• Information on fnds allocated to 
vlnerable people, regions or sectors at the 
level of assessment

• Matrity of DRR and CCA policies and 
instittions and existence of any inter-
linkages between them

• Information on the technical skill sets 
and capabilities of existing resorces, 
and whether there is a need to establish 
new instittions exclsively for the CRM 
framework

4.1 Need for a CRM
Framework in India

According to India’s 2nd National 
Commnication to the UNFCCC, a majority 
of its poplation is vlnerable to climate 
change and its impacts (Figre 12).5 e 
economy is closely tied to climate sensitive 

sectors sch as agricltre, forestry and 

5 Mapping vulnerabiliy o mulple sressors: climae
change and globalisaon in India, O’Brien e al, 2004,
pp307, Accessed a: htps://www.researchgae.ne/
prole/Robin_Leichenko/publicaon/222564691_
Mapping_Vulnerabiliy_o_Mulple_Sressors_
Climae_Change_and_Globalizaon_in_India/
links/0046352b455c18ae07000000.pd

water among others, as well as to its natral 
resorce base, thereby increasing its exposre 
and sensitivity to changes in existing climatic 
conditions. 

Exposre and sensitivity to climate change is 
exasperated by the fact that nearly 18% of the 
world’s poplation is occpying only 2.3% 
of the world’s land area. s, there is an 
immense stress to harness indigenos resorces 
eciently while ensring a sstainable 
development pathway. 

e contry’s distinct topography and 
geographic featres reslts in a wide range of 
climatic conditions across dierent regions. 
ese climatic aspects contine to inence 
the biological, cltral and economic 
conditions. However, the climatic variability 
and geographic featres also reslt in varios 
forms of disaster occrrences sch as cyclones, 
earthqakes, landslides and ooding among 
others. 

s, given the conence of climatic 
vlnerabilities and disaster risks, there is a 
clear and present need for India to develop a 
robst CRM framework which can be tilized 
to help make decisions in tackling both these 
isses. 

4.2 Requirements for a
CRM Framework in
India

As discssed earlier, in order to assess risk 
comprehensively, there is a need to nderstand 
the interaction between climate change and 
disaster risks. In order to develop a robst and 
extensive CRM framework, there is a need for 
varios data inpts.

Commonly implemented Disaster Risk 
Redction (DRR) approaches, sally 
comprise of an assessment of the interaction 
of a vlnerable society with the hazards of 
the disaster event to determine the social, 
environmental and physical risk factors. 

Figure 12:
District-level mapping

o climate change
vulnerability, measured

as a composite o
adaptive capacity and

climate sensitivity
under exposure to
climate change
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On the other hand, Climate Change 
Adaptation (CCA) approaches follow the 
IPCC gidelines dening vlnerability as: 

“e propensity or 
predisposition to be adversely 
aected. Vulnerability 
encompasses a variety of 
concepts and elements including 
sensitivity or susceptibility to 
harm and lack of capacity to 
cope and adapt.”6 

e framework wold need access to the 
following key data inpts:

• Information abot the climatic hazard, 
inclding crrent climatic variability and 
ftre, long-term projections

• Information abot vlnerability and 
exposre

• Information abot the past disaster 
occrrences inclding its magnitde, 
freqency, location, retrning period and 
dration

• Information on physical damage cased, 
repair and rehabilitation costs along with 
the nancial capacity of the existing 
instittions to absorb an L&D event

• Access to past, present and projected 
socio-economic data 

• Information on the existing DRR, 
CCA and other government and social 
instittions

• Information on the technical skill sets and 
capabilities of existing resorces to absorb 
innovative global best practices

ese inpts can be frther accessed frther at 
a regional level, to identify the precise system 
of interest to implement the framework. In 
the following sections, a broad assessment of 
India’s crrent climate and disaster prole has 
been carried ot to illstrate the information 
that needs to be gathered as part of Step 1 to 
provide a detailed pictre of India’s crrent 
stats with respect to climate change and 
disaster management. 

6 IPCC AR5, Climae Change 2014: Impacs, Adapaon
and Vulnerabiliy. Accessed a htp://www.ipcc.
ch/pd/assessmen-repor/ar5/wg2/WGIIAR5-
InegraonBrochure_FINAL.pd

4.3 India’s Climate Profle

India’s vlnerability to climate change can 
be elaborated frther by breaking down the 
contry into regions ssceptible to changes in 
climatic conditions and freqency of disaster 
occrrences. According to the 4*4 Assessment 
report prepared by INCCA7, India primarily 
has for climate sensitive regions namely:

• Himalayan Region

• Western Ghats

• North-Eastern Region

• Coastal Region 

Himalayan Region

is region spreads across the North and 
North-eastern part of India. e states of 
Jamm & Kashmir, Himachal Pradesh, 
Uttarakhand, Sikkim, Arnachal Pradesh, 
Nagaland, Manipr, Mizoram, Tripra, 
Meghalaya and two states partially i.e. the hill 
districts of Assam and West Bengal are a part 
of this region. 

Some of the potential climate change impacts 
predicted for 2030 are:

• is region cold witness an increase in 
temperatre, increase in rainfall intensity 
and the nmber of rainy days.

• Increase in temperatre cold reslt in 
increased forest res and glacier melts.

• Flash oods de to varying temperatre 
changes cold reslt in large scale 
landslides and hence loss of agricltre 
area aecting food secrity.

7 Climae Change and India: A 4*4 Assessmen,
INCCA, 2010, Accessed a: htp://www.moe.nic.in/
downloads/public-inormaon/n-rp-incca.pd

Figure 13:
Himalayan Region
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• Projected increase in glacier melts cold 
reslt in increased smmer ows in some 
river systems for few decades, followed 
by a redction in ow as the glaciers 
disappear. 

Western Ghats

is region is the eroded precipitos edge of 
the Deccan Platea, located along the western 
sothern part of India. is region incldes 
states of Maharashtra, Goa, Karnataka, Tamil 
Nad and Kerala.

Some of the potential climate change impacts 
predicted for 2030 are:

• e temperatre in the Western Ghats is 
projected to increase. 

• e Northern part is expected to 
experience increased rainfall while 
sothern areas will remain naected. 

• Increased rainfall cold reslt in increased 
ooding and soil erosion on a large scale. 

• Nmber of rainy days are likely to 
decrease along the entire Western coast. 

• A wide variability in the precipitation 
change will be observed at the west and 
east coast region

North-Eastern Region

is region is very vlnerable to water-
indced disasters becase of its location in 
the eastern Himalayan periphery, fragile geo-
environmental setting and economic nder-
development. It incldes the ‘Seven Sister’ 
states namely Arnachal Pradesh, Assam, 
Manipr, Meghalaya, Mizoram, Nagaland and 
Tripra along with Sikkim. 

Some of the potential climate change impacts 
predicted for 2030 are:

• ere is a projected increase in the srface 
air temperatre. 

• An overall decrease in winter precipitation 
and increase in intensity of smmer 
precipitation has been projected for the 
region. 

• is will case increase in rno and 
landslides dring smmer precipitation 
and decrease in yields dring winters. 

• Nmber of rainy days is projected 
to decrease while rainfall intensity is 
projected to increase.

Coastal Region

India’s coastline extends to 75,500 km as per 
the notication CRZ, 2010. is region is 
divided into Eastern Ghats inclding states of 
West Bengal, Orissa, Telangana, Tamil Nad 
and Western Ghats inclding states of Gjarat, 
Maharashtra, Goa, Karnataka and Kerala.

Some of the potential climate change impacts 
predicted for 2030 are:

Figure 14:
Western Ghats

Figure 15:
North-
Eastern
Region
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• An increase in sea srface temperatres 
and rain fall intensity is projected for the 
region. 

• ere is a projected decrease in nmber of 
cyclonic distrbances, however, cyclonic 
systems and storm srges might be more 
intense in the ftre, especially in the east 
coast. 

• An increase in sea level along the coastline 
is estimated.

is analysis highlights the climate change 
related projections across India. However, 
we wold need to nderstand the disaster 
occrrences also in order to assess the L&D 
potential in India. e next section highlights 
India’s disaster prole thereby showcasing the 
extent of hazard exposre and sensitivity of 
these climate sensitive regions.  

4.4 India’s Disaster Profle

According to varios disaster management 
agencies in India, disasters can be categorized 
as natral and hman-indced. is can 
be frther classied into water and climate 
related disasters; Geological related disasters; 
chemical, indstrial and nclear related 
disasters; accident related disasters; and 
biological related disasters. 

e National Disaster Management Athority 
(NDMA) has drafted a National Disaster 
Management Plan8, which categorizes disaster 

8 Naonal Disaser Managemen Plan, NDMA, 2016,
Accessed a: htp://ndma.gov.in/images/policyplan/
dmplan/Naonal%20Disaser%20Managemen%20

occrrence de to varios triggers. Some of 
the typical disaster occrrences in India are 
captred below: 

• Droughts: In India arond 68% of the 
contry is prone to droght in varying 
degrees. 

• Floods: India is one of the most ood 
prone contries in the world, with 1/8th 
contry facing oods annally

• Tropical Cyclones: India with a coastline 
of abot 7516 km is exposed to nearly 
10% of the world’s tropical cyclones.

• Heat Wave: Abnormally high 
temperatres have been observed across 
the contry. 

• Earthquakes: e Indian sb- continent 
sitated on the bondaries of two 
continental plates is very prone to 
earthqakes. 

• Landslides: 30% of world’s landslides 
mainly aect the Himalayan region and 
the Western Ghats of India.

• Tsunami: e east and west coasts of 
India and the island regions are likely to 
be aected by tsnamis. 

• nderstorm, Hail, Dst storm and 
Cold Wave & Fog

e map9 (Figre 17) highlights the mlti-
hazard zones across the contry. Changes in 
climatic conditions cold potentially increase 
the freqency and intensity of crrent extreme 
weather events and cold give rise to new 
vlnerabilities with dierential spatial and 
socio-economic impacts on commnities. e 
nprecedented increase is expected to have 
severe impacts on the hydrological cycle, water 
resorce, droghts, ood, drinking water, 
forest and ecosystems, sea level/coastal area 
losses of coastal wetlands and mangroves, food 
secrity, health and other related areas. 

As discssed earlier, for an overall framework 
to be developed, there is a need for mapping 
the CCA and DRR data reqirements. 

Plan%20May%202016.pd
9 Disaser Managemen in India, Minisry o Home

Aairs, 2011, pp12, Accessed a: htp://ndmindia.
nic.in/disaser_managemen_in_india_09052017.
pd

Figure 16: Coastal Region
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Along with this data, there is also a need for 
instittions operating in the eld of CCA and 
DRR to be identied and linkages established. 

Even India’s Nationally Determined 
Contribtions10 (NDC) acknowledges the 
importance of the link between “adaptation, 
disaster risk redction and loss and damage” 
and explains that India has laid down 
the Sendai Framework for Disaster Risk 
Redction in response. However, it expresses 
that there remains “an rgent need for nance 
to ndertake activities for early warning 
system, disaster risk redction, loss and 
damage and capacity bilding at all levels. 

10 India’s Naonally Deermined Conribuons,
UNFCCC, 2015, Accessed a: htp://www4.unccc.
in/submissions/INDC/Published%20Documens/
India/1/INDIA%20INDC%20TO%20UNFCCC.pd

4.5 India’s Climate
Change and Disaster
Management
Institutional
Framework

As mentioned earlier, there is an intrinsic 
relationship between climate change 
vlnerability and disaster risk management 
when dealing with the development of a 
robst L&D framework. It ths becomes 
imperative to explore plasible interlinkages 
between DRR and CCA instittional setps 
within the contry, which can then be sed to 
establish a distinct instittional framework for 
L&D in India

Figure 17:
Multi-hazard map

of India
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e DRR framework in India is well 
established and has strong connections 
with the local government departments. 
ereby the contry’s DRR policies, plans 
and instittions have also been established 
mch before CCA policies and instittions. 
e Ministry of Home Aairs (MHA)11 
is responsible for the overall coordination 
activities of Disaster Management (DM) 
across India as depicted in Figre 1812. 
MHA is nationally spported by the Cabinet 
Committee on Secrity (CCS) and the 
National Crisis Management Committee 
(NCMC). A National Disaster Management 
Athority (NDMA) has been established 
as the national level agency responsible for 
preparation and implementation of DM 
plans and fnctions. India’s National Disaster 
Management Plan  (2016), draws on the 
need to address hazard/disaster specic 
vlnerability and risk dimensions, and the 
plan frther needs to be transformed into 
an implementable mechanism of factoring 
mlti-hazard safety and sstainability risk 

11 Naonal Disaser Managemen Plan, NDMA, 2016,
Accessed a: htp://ndma.gov.in/images/policyplan/
dmplan/Naonal%20Disaser%20Managemen%20
Plan%20May%202016.pd

12 Naonal Disaser Managemen Plan, NDMA, 2016,
Accessed a: htp://ndma.gov.in/images/policyplan/
dmplan/Naonal%20Disaser%20Managemen%20
Plan%20May%202016.pd

mitigation along with climate resilience, into 
the planning and actions of all the sectors. 
As recommended by the Prime Minister’s
(First in Agenda 10 on Disaster Risk 
Management) sector based mainstreaming of 
DRR, with 9 agenda points as complimentary 
(to the rst Agenda) implicitly address for 
priorities of Sendai Framework for Disaster 
Risk Redction (SFDRR), to which India 
is a signatory and its integration with 
Paris Climate Agreement and Sstainable 
Development Goals (SDGs) (PIB 2018). 

Primarily all disaster related work is 
ndertaken by the state government with 
spport (on reqest) from the central 
government. Each state has its own disaster 
management instittional framework set p. 
e gidelines developed by NDMA will assist 
state governments develop their respective 
state DM plans.  NDMA has been empowered 
to athorize resce and relief provisions 
and procrement at the time of disasters. 
Additionally a National Disaster Response 
Force (NDRF) has been set p to provide 
assistance to the relevant State Government/
District Administration in the event of an 
imminent hazard event or in its aftermath. 

Figure 18:
National Disaster
Management
Institutional
Framework
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On the other hand, CCA instittions 
(Figre 19) and policies are relatively new, 
and some policies are still nder review. 
It was in 2008 that a National Action 
Plan on Climate Change13 (NAPCC) was 
developed, which comprises of eight national 
missions targeting dierent sectors sch 
as Solar, Energy Eciency, Sstaining the 
Himalayan Ecosystem and bilding Strategic 
Knowledge on Climate Change among others. 
Simltaneosly the Ministry of Environment 
and Forests (MoEF) was handed the additional 
13 Naonal Acon Plan on Climae Change, MoEFCC,

2008, Accessed a: htp://www.moe.nic.in/sies/
deaul/les/Pg01-52_2.pd

Figure 19:
Climate Change

Institutional
Framework

responsibility of climate change14 and renamed 
to Ministry of Environment, Forests and 
Climate Change (MoEFCC). 

is assessment of India’s climate and 
disaster risk prole copled with the 
existing instittions and their linkages will 
help prepare the fondation for an L&D 
framework.  

14 Navroz Dubash and Neha Joseph, January 16, 2016,
Evoluon o Insuons or Climae Policy in India,
Economic & Polical Weekly, Accessed a: htp://
www.cprindia.org/sies/deaul/les/arcles/
Dubash_Joseph_Evoluon_o_Insuons_or_
Climae_Policy_in_India.pd



25

Once the overall objectives of the framework 
have been dened there is a need to dene 
the bondary for implementation of the 
framework in a region. Step 2 hence identies 
the system of interest (SOI) where the 
framework is to be deployed. e SOI can 
be national, sbnational or local, depending 
on the objectives of the framework and can 
be dened based on an assessment of the 
varios climate change hotspots, i.e. areas 
of the region most likely to be sbjected to 
the eects of climate change throgh mlti-
criteria analysis.  

Based on stakeholder consltations, a decision 
was made to tilize state bondaries as the 
system of interest for the crrent project. Step 
2 will now involve detailed climate-related 
risk and capacity analysis which will reslt in 
identication of sitable states as illstrative 
systems of interest, also called hot-spots, which 
will be sed as test gronds for the framework. 

In the previos step, we identied the varios 
climate sensitive regions in India wherein 
it was determined that each region varies 
in terms of climatic conditions and related 
risks, natral featres, natre of infrastrctre 
reqirements, and local economy and 
livelihoods. erefore, states in each region are 
sbjected to varios selection criteria to assess 
their feasibility as a sitable system of interest 
for implementation of the CRM framework 
being developed. 

As discssed earlier, instittions identied at a 
national level, have corresponding instittions 
operating at state and district level. Each state 
has a State Disaster Management Athority 
(SDMA) and a District Disaster Management 
Athority (DDMA) with partnerships with 
local research and academic instittions for 
knowledge gathering and data collection and 
dissemination. As per the NAPCC, each state 
has to develop a State Action Plan on Climate 
Change (SAPCC) and install a State Climate 
Change Cell as well as a State Knowledge 
Centre on Climate Change. e newly 
installed CCA instittions can take spport 
from the existing DRR instittions, which 
are already embedded at a local district/ block 
level. 

5.1 System of Interest
Criteria

Based on data availability, the following 
criteria have been termed appropriate to assess 
the qalifying reqirements for a system of 
interest. ese criteria can change depending 
on the aim and objective of the framework as 
dened by sers in Step 1: 

5. IDENTIFY SYSTEM
OF INTEREST S

T
E
P

2
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Criteria Description Examples

Climate Risks • In order to select a system o interest it
is imperative to understand the potential
climate risks in each o the region.
Alterations in weather patterns can
increase the probability o extreme events.

• Thereore, understanding these risks can
help classiy areas into high risk areas
and low risk areas

• For instance, in the Himalayan region, glacier
melts and erratic precipitation may result in
foods / fash foods, landslides and drought
events among others.

• Similarly, along the coastlines, increase in
cyclone intensity, sea level rise and droughts
are projected to increase.

Disaster
occurrence

• Natural and anthropogenic climatic
variability can result in increased disaster
occurrences.

• Hence, there is a need to understand the
region specic disaster prole.

• Thus, it becomes important to dierentiate
between natural and anthropogenic
induced disasters and not combine both
catalysts.

• For instance, in 2015, heavy incessant rainall
led to fooding in the coastal states o
Andhra Pradesh and Tamil Nadu. The foods
were so severe that an economic loss o a
total o USD 7 billion was incurred.

• However, on the other hand, Delhi (NCR)
region regularly aces fooding during the
monsoon season but this fooding can be
attributed to anthropogenic activities (use
of storm water drains as sewage drains,
inecient solid waste management) rather
than climate change.

Extent o
impact on
agriculture,
forests, water,
health and
local economy
of the region

• Changes in climate conditions increases
impacts o risks and disasters on various
sectors in a region

• The key sectors in each identied region
should be prioritised and analysed beore
selecting a system o interest.

• For example, droughts can lead to water
shortages, reduction in soil moisture along
with decrease in agriculture productions.

• Similarly, heavy rainfall leads to landslides
in mountainous regions and fooding in the
plains.

• Cyclones and fooding can cause damage to
inrastructure and severely impact the health
o the people.

• Health impacts are also observed due to heat
stress giving rise to vector borne diseases,
water borne diseases and malnutrition.

• Heat stress could also lead to a reduction in
the forest area.

Table 2:
Criteria or
Selection o
System of
Interest
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Criteria Description Examples

Institutional
maturity of
established
climate change
and disaster
management
installed

• While shortlisting a system of interest,
assessment o presence o strong
and mature institutions is of utmost
importance.

• Institutions such as climate change cells,
disaster management units, environment
and departments on agriculture, energy,
sheries, orest, housing, etc. should
be well established and should have
adequate capacity.

• Capacity assessment should not only
include the number o institutions in a
region, but also by the knowledge and
experience o personnel in the areas o
climate change and disaster management.

• A good data management system should
also exist within each institution.

• Preerence should also be given to regions
having knowledge and research institutes
providing inputs on the matters relating to
climate change and disaster management.

• Presence o a well-established network
o institutes will ease the process o
data collection in the selected region and
enable better impact analysis.

• For instance, there is a visible absence o
a dedicated and robust climate change and
disaster management cell in Maharashtra
even after lying in a High to Moderate
damage zone o cyclone and tsunami - Zone
IV and III earthquake intensity zones. Being a
coastal state with several river basins it is
also aected by annual foods. Additionally,
the Vidarbha zone is highly susceptible to
extreme droughts and dry spells.

• Availability o Monitoring stations, knowledge
centres or dissemination o inormation and
dedicated personnel who are appropriately
trained and equipped with the current and
best practices related to DRR and CCA.

Availability
of relevant
information

• In spite o having a mature and strong
institutional structure, many regions lack
a comprehensive database to enable
organisations to understand the key
climate risks and their impacts and
project their impacts.

• Similarly, the information on hazard
probabilities, evolution o inrastructure
and economy o a region should be well
mapped and plotted to develop a trend
analysis of the evolution of assets and
community growth in that region.

• For example, i Maharashtra’s disaster
management unit, which is currently at a
nascent stage, is developed in a systematic
and comprehensive manner could capture and
provide valuable inputs in the near uture.

• This could provide detailed climate variability
models and simulations thereby increasing
the state’s adaptive capacity and increase its
tolerance to annual disaster events.

Organisation’s
presence in
the region

• Presence o the organisation, selected to
conduct vulnerability assessment, in the
region is signicant as this can lead to
a greater hold in the region in terms of
institutional support, data collection and
stakeholder engagement to understand the
key impacts in the area. This should be
one o the key parameters in selection o
the area.

• In case o lack o presence, the
ramework approach could be modied to
include either institutional establishment
or institutional linkages with existing
regional institutions to better implement
the framework.

• For example, a well-established organisation
in a region can increase interactions with
the local stakeholders as well as the local
decision/ policy makers, thereby ensuring
better implementation o the ramework in
that system of interest.

• GIZ’s presence in certain states o India, can
provide better local level inormation rom
stakeholders as well as state departments at
a regional/ district level.
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5.2 Prioritisation of
Criteria for System of
Interest

Once the system of interest is assessed on 
the aforementioned criteria, there is a need 
to prioritise each criterion specic to that 
shortlisted region. Prioritisation shold be 
done based on the importance and relevance 
of the criteria to the region. Understanding the 
climate risk and disaster occrrence is the rst 
and foremost step in the identifying the systems 
of interest, as areas highly aected by these 
will face more loss and damage. erefore, 
more weightage and a higher ranking shold 
be given to these criteria. Another important 
criterion is instittional matrity, as a strong 
and well-established network of instittions 
signies a highly growing and developing 
region. Performing data collection exercise, 
vlnerability assessments and stakeholder 
engagements will become easier and ecient. A 
higher ranking shold be given to area having a 
strong instittional base.

e next important criteria are assessment of 
availability of information and a preliminary 
nderstanding of the existing and ftre 
impacts in the region. Higher importance 
shold be given to the region, where there 
is vast and diverse information availability 
especially comprising of a preliminary 
assessment of the potential impacts in the 
region. Presence of the selected organisation in 
the region is also one of the important factors 
that shold be considered dring assessments, 
as a strong hold in the region wold facilitate 
smooth implementation of the framework. .

Prioritising these criteria will help in 
nderstanding the key vlnerable regions or 
hotspots within a larger area.

5.3 Selection of Boundary
of System of Interest

Understanding the key vlnerable regions 
within an area will help an organisation 

in dening the bondary for frther 
assessments. e bondary cold be a small 
area, block/ward, city, district or even a 
state depending pon the rankings achieved 
throgh preliminary analysis. Drilling down 
to the lowest level for assessment will better 
spport the process of identication of a 
system of interest. For instance, sometimes 
chances of availability of information at a 
block level is greater than at a district level 
which will give the block a higher ranking as 
compared to the district. Also, at the block 
level, since the government departments 
will not change depending on the political 
scenario, it will become easier to identify the 
gaps in reqired information for framework 
development. 

For example, in the case of Telangana, 
which was recently bifrcated from Andhra 
Pradesh, the new state may not have collated 
data specic to each of its districts, which 
was earlier in captred as a part of the data 
collection for Andhra Pradesh. However, the 
data for each district wold still be available
at a district/ block level, since althogh the 
district might have been placed in the new 
state, it still retains its name.

All the aforementioned steps are key to 
identifying a system of interest. Not being 
able to perform any one step cold lead to a 
change in methodology.

Frthermore, stakeholder interactions have 
reslted in additional sorces for relevant 
data collection, which are listed below:

• As per the MoEFCC, it is mandatory 
for every Indian state to develop 
a Vlnerability and Hazard Risk 
Assessment Report, which shold 
captre all state specic historical 
hazard events as well as related impacts 
to varios sectors sch as agricltre, 
forests etc. e state Department of 
Science and Technology (DST) also 
maintains a hazard specic sectoral 
level database, which wold provide a 
benchmark to measre all data points 
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In order to implement the framework 
at the system of interest, an appropriate 
methodology composed of mltiple methods 
and cstomized to the local conditions 
and stakeholders is to be developed. e 
appropriate methodology to be sed depends 
on the prodct to be generated, on stakeholder 
needs identied, the overall objectives of the 
assessment and the agreed se of reslts. 

6.1 Background

ere are several approaches and 
methodologies available in the eld of DRR 
and CCA, for calclating impacts and 
assessing risks. For the prpose of CRM the 
three types of prodcts and methodologies 
can be identied as shown below. e specic 
tools sed in these prodcts can be drawn 
from both DRR and CCA. Recommendations 
of few are given in the table below.

6. DEVELOP A
CONTEXT-
SPECIFIC
METHODOLOGY

Product incl. Methods and
Tools Purpose

Resource
and Time
Commitment

Expertise
Required Application

Informational, impact-
focused study (use available
information, on hazards and
impacts)

Provide a broad
overview of past
hazards, losses and
damages

Small
- Person-
weeks

Climate science
and policy,
empirical skills,
statistics

Himachal
Pradesh

Backward-looking climate risk
analysis
(broad risk assessment and
scenarios using available data
and information on risk)

Overview of past and
future risks building
on reported loss and
damage

Moderate
Person-
months

Climate science
and policy, risk
management,
economics,
statistics

Tamil Nadu

Forward-looking climate
risk analysis including new
climate scenarios (detailed
risk assessment and scenario
generation, attribution
assessment, more scientic)

Detailed climate
scenario-based risk
analysis building
on risk modelling
determined by
hazard, exposure and
vulnerability analyses

Substantial
Person-
months up to
person-year

Climate science
and policy, risk
management,
economics,
statistics, climate
modelling

NA

Table 3:
Types o
assessment
studies
and current
application

S
T
E
P

3
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e informational study is mostly a 
generalized stdy that provides a broad 
overview of hazards, impacts and damages. In 
order to take the analysis forward into a risk 
assessment, two approaches can be applied. 
In a less rigoros and less data-intensive 
backward-looking assessment, past damages 
bild the basis for a general nderstanding 
of risk and potential damages. For measring 
risk and the benets arising de to risk 
redction in a forward-looking scenario-
based manner, a risk analytical process is 
to be followed for nderstanding hazard, 
vlnerability and exposre, condct scenario 
generation and attribtion assessment as well 
as the benets de to risk redction.

As shown in gre 18, there is a broad set of 
methods and tools for assessing risk ctting 
across scales from regional to national to 
state and local. Models predominantly sed 
at higher levels have strong expert appeal 
and are sed often in top-down fashion, 
where experts work ot insight and options, 
this incldes integrated assessments, CGE 
modelling. At meso scale, loss databases, 
impact chains, vlnerability assessments 

and disaster risk modelling can be sed. A 
more localised, bottom-up perspective 
seeks to strongly co-generate local insight 
with those at risk with methods and tools 
sch as Vlnerability Capacity Assessments 
(VCA), eld srveys and focs grops, and 
commnity-based disaster risk redction and 
climate adaptation tools. All perspectives and 
associated models and tools are valid entry 
points for analysis yet need to be able to 
respond to the specic contexts that they are 
applied to (see Figre 21).

6.2 Application in India

Or  application of the CRM framework to 
India makes se of a set of models and tools, 
particlarly emphasising the se of analytical 
elements that respond to stakeholder needs 
and can be sed in participatory process. 
We strongly bild on prior work done at 
commnity-level in the state of Tamil Nad 
(and Odisha) (Adelphi and GIZ, 2015). As 
one important method, the impact chains 
method has been applied to scope ot the 
varios direct and indirect impacts and 

Figure 21:
Methods and tools
across scales and
tools used for the
India application.

Note: in blue-
methods and tools
used for the India

assessment.

 

Integrated Assessment
Models

[Focus: Mitigation]

Loss Databases
[Focus: Observed

impacts]

Expert-
focussed
top-down
tools and
models

Disaster Risk
Models

[Focus: Risk
metrics]

Vulnerability
assessments

[Focus: Vulnerability
Indices]

Bottom-up
practitioner
tools and
models

DRR
VCA

Field Surveys
Focus groups

Community-based
DRR

(Focus: engagement)

CCA
Community-based adaptation

Climate risk assessments
(Focus: engagement)

Local

State

National

Regional
Economic
modelling
(CGE)
[Focus:

impacts in
the formal
economy]

Global

Impact chains

[Focus:
understanding

risk proliferation]

Used in India
assessment

Applicable method
and tool
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Box 2: Impact chains for understanding drivers of direct and indirect
impacts and risks

An impact chain is an analytical tool that helps you better understand, systemise
and prioritise the actors that drive risk in the system o concern. The structure o
the impact chain developed according to the IPCC AR5 approach is based on the
understanding o risk and its components (see Figure 4). For detailed inormation on
these components reer to the Conceptual Framework o this document. In accordance
with the IPCC AR5 denitions, we understand ‘impacts’ as the basic building blocks o
cause-eect chains rom hazard to risk (see Figure 22 below). A climate signal, e.g. a
heavy rain event, may lead to a direct physical impact, e.g. a food, causing a sequence
o intermediate impacts, which nally lead to the risk. A chain is composed o risk
components (hazard, vulnerability, exposure) (see coloured containers in the Figure 22)
and underlying actors (white boxes). The hazard component includes actors related
to the climate signal and direct physical impact. The vulnerability component consists
o sensitivity and capacity actors. The exposure component is comprised by one or
more exposure actors (no subdivision within this component). For simplicity, the
relationships rom all actors directly leading to the risk without relationships to other
actors are summarized by bold arrows on the bottom o the respective components. In
contrast to these three components, intermediate impacts are not a risk component by
themselves but merely an auxiliary tool to ully grasp the cause-eect chain leading
to the risk. By denition, they are a unction o both hazard and vulnerability actors,
which means that all impacts identied which do not only depend on the climate
signal but also on one or several vulnerability actors need to be placed here.

Figure 22: Impact chain approach. GIZ/Eurac, 2017
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risk. It bilds on desktop analysis inclding 
inventories of observed and modelled losses 
and damages, as well as eld srveys and 
stakeholder  engagement (inclding focs 
grops) at hosehold and farm levels (see box 
2). e assessment approach sed for this 
project employed impact chains that gather 
together economic and non-economic L&D 
and describe the linkages between them, 
the contribtion of climatic drivers, and 
hman-indced factors. For potential ftre 
L&D, adaptation scenarios are compared 
to bsiness-as-sal scenarios. In line with 
the proposed L&D concept, the overall aim 
of this specic stdy has been to (a) test the 
assessment approach sed for the two state-
level case stdies on Tamil Nad and Odisha, 

accompanied by verication at the commnity 
level, and (b) to provide recommendations on 
how approaches for assessing and dealing with 
L&D can be operationalised. 

Or application and frther discssion to the 
two prototype states bilding on available 
material, makes se of the approaches as 
follows:

• For Himachal Pradesh, the information 
mostly focses on trends in hazards, and 
little is available in the way of qantitative 
risk information 

• For Tamil Nadu, or report post-
processes available data and information 
along a backward risk analysis approach

Figure 23:
Risk assessment
approaches. Top-
down and bot-

tom-up. Adelphi and
GIZ, 2015
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Bilding on framing risk as a fnction of 
hazard, exposre and vlnerability, climate 
risk assessments go throgh a strctred 
process for calclating risks and the benets 
of any adaptation measres. Sch a process 
can generally be termed risk identication. 
Potentially, there are a large nmber of 
impacts, in actal practice however, only 
a limited amont of those can be (and are 
sally) assessed de to data gaps, resorce, 
time and expertise limitations.

7.1 Background

Table 4 presents the major categories of 
impacts and risks for which sally, at least 
some data can be identied/fond in order 
to map impacts and risk across dierent 
sectors. e list is strctred arond the three 
broad categories of social, economic and 
environmental. Potential  eects comprise 
direct or indirect and they are originally 
indicated in monetary or non-monetary terms. 

• Direct impacts refer to those impacts 
occrring as an immediate conseqence 
of an extreme event or slow-onset event 
(e.g. hman casalties, damages to 
infrastrctre etc.)

• Indirect impacts are not provoked by the 
climatic hazard itself bt by its follow-on 
conseqences (e.g. increasing poverty de 
to hman casalties or loss of property)

Regarding the economic and non-economic 
impacts, non-economic impacts can be 
broadly nderstood as all losses that are not 
traded on markets and cannot be qantied 
in monetary terms, sch as these negatively 
aect hman welfare and may even be more 
sbstantial in developing contries than 
economic losses. Examples inclde hman 
life, health, identity, cltre, livelihoods and 
traditions, knowledge and other social capital, 
vales and aspects of sovereignty as well as 
ecosystems and biodiversity. ese examples 
show that non-economic loss can be material 
or immaterial.

7. IDENTIFY
CLIMATE
CHANGE RISKS

S
T
E
P

4
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Category
Monetary Impact Non-Monetary Impact

Direct Indirect Direct Indirect

Social

Households - -

• Number o
casualties
• Number o injured
• Number aected

• Increase o diseases
• Stress symptoms

Economic

Private Sector

Households
• Housing damaged or
destroyed

• Loss o wages
• Reduced
purchasing power

- • Increase in poverty

Public Sector

Education

• Assets destroyed or
damaged: buildings,
roads, etc.

• Loss o
inrastructure
services

- -

Health

Water and
Sewage

Electricity

Transport

Emergency
Spending

Economic Sector

Agriculture

• Assets destroyed or
damaged: buildings,
roads, etc.

• Losses due
to reduced
production

- -
Industry

Commerce

Services

Environmental

Environmental - -
• Loss o natural
habitat

• Eects on
bio-diversity

7.2 Application in India:
Impacts in Tamil Nadu

Table 5 lists potential direct and indirect, 
economic as well as non-economic impacts 
gathered for Tamil Nad arising from sdden 
onset extreme events and slow onset gradal 
processes. Extreme event risk comprises e.g. 

Table 24:
Summary of
quantiable

disaster impacts.
Mechler, 2005

cyclonic storms, riverine and coastal ooding 
or landslides. Gradal changes inclde impacts 
from sea level rise or saltwater intrsion. Most 
important impacts and risks that the local 
stdies focssed on were. Table 5 informs 
abot data availabilities and qantication 
potentials of the dierent climate-related risks 
in Tamil Nad.
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Impacts Related to L&D Extreme
Events

Gradual
Changes

Remark on Quantifcation
and Attribution

Direct Economic L&D

Damage to house (private) Y - 1

Loss o agricultural crops Y Y 1

Reduction in quality and quantity o crop
production Y Y 3

Loss o land Y Y 1

Cattle & Livestock lost and aected Y - 1

Damage to public properties (e.g., road
inrastructure, drinking water supply, school
building, hospital, etc.)

Y - 1

Damage to nets & boats o shermen Y - 1

Loss and damage to assets and amenities Y - 3

Land degradation and desertication Y Y 1

Investments to reduce sensitivity o various
entities Y Y 3

Risk/ loss minimizing credit (e.g., crop
insurance) Y - 1

Loss management credit (e.g., selling livestock) Y Y 3

Indirect Economic L&D

Loss o ‘net revenue’ up to the situation back to
normalcy Y Y 3

Reduction in tourism revenue Y - 3

Loss o money in the process o reversible
degradation and land reclamation Y Y 3

Cost involved in purchasing water or drinking
and irrigation purposes Y Y 3

Impact on income due to increasing prices o
food items Y Y 3

Direct Non-Economic L&D

Human casualties Y - 1

People aected Y - 1

Displacement o households Y Y 3

Salinisation of groundwater Y Y 2

Destruction o cultural heritage Y - 3

Impact on ecosystems and biodiversity
(including impact on mangrove orest) Y Y 3

Indirect Non-Economic L&D

Water borne diseases due to water salinity Y Y 3

Malnutrition and underweight children due to
shortage of food Y Y 3

Mental wellbeing, happiness, Psycho-social
stress due to loss o income, assets and
amenities, debt, migration, etc.

Y Y 3

Table 5:
List o relevant and
observable impacts
for Tamil Nadu.
Adelphi and GIZ,
2015.
Note: (A) ‘Y’
means yes, and ‘-’
reers to no; (B)
1- quantiable
in principle and
attribution is also
easible; 2- data
available but not
easy to quantify,
attribution is
also not straight
orward; and 3-
not quantiable
mainly due to data
constraints
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Impacts Related to L&D Extreme
Events

Gradual
Changes

Remark on Quantifcation
and Attribution

Impact on reproductive health o women in the
cyclone year and long-term impact on children
born in this year

Y - 3

Migration (permanent/ seasonal) Y Y 2

Value given by people or a particular place
identity Y Y 3

Absenteeism o children in school Y Y 3

Increasing crime rate Y Y 3

Trust and cooperation among the households Y - 3

Inequality in accessing various benets provided
by government and civil society Y - 3

Social confict resulting rom resource
management - Y 3

Access to sanitation and good quality water or
drinking Y Y 3

Damage to crop-diversity Y Y 3

Damage to habitat o various sheries, wildlie,
fora & auna Y - 3

e impact chains approach (exemplied 
in Figre 24 for the case of cyclonic storms 
in Tamil Nad) highlights and assesses the 
conseqences indced by climate stimli, 
taking into consideration socio-economic and 
environmental sensitivity factors. From direct 
bio-physical impacts, via reslting direct socio-
economic impacts this approach eventally 
shows the follow-on indirect socio-economic 
and hman development impacts.

7.3 Understanding Key
Hazards, Impacts and
Risks in Tamil Nadu

Key risks reported for Tamil Nad are 
cyclone and ood risk and salinisation de to 
predominantly coastal ooding.

Cyclone and Flood Risk in Tamil Nadu

Focsing on the impacts of cyclonic storms 
and follow-on oods in Tamil Nad, Adelphi 
and GIZ (2015) carried ot an ex-post analysis 
of losses and damages related to extreme 

climate-related risks at the sb-national 
level. In order to control for socio-economic 
development over time (e.g. poplation 
growth, income growth, hosehold growth 
and ination) the research stdy normalized 
reported economic impacts by employing both 
the Pielke and Landsea method as well as the 
Collin and Lowe method. 

As one example, table 6 lists the reported 
and normalized economic losses from 
cyclonic storms in Tamil Nad. It is fond 
that normalized economic loss gres, i.e. 
controlling for increasing nmber of people 
and hosehold and amont of wealth exposed 
to cyclonic storms over the years, are always 
higher than that of reported impacts. e 
reslts show that expected direct economic 
damages of past cyclonic storms (e.g. 1972 or 
1977) wold be higher if they were to occr 
in the base year (here 2011) than more recent 
ones (e.g. 2001 or 2011). is wold imply 
that past trends in cyclonic storm risk has been 
mainly driven by socio-economic development 
and not by changes in the climate stimli. 
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Year Reported economic impacts
(INR million)

Normalized economic impacts (INR million)

PL Method CL Method

1972 400 91,747 112,361

1977 1,550 215,753 261,847

1978 50 6,515 7,892

1984 30 1,755 2,079

1990 121 2,833 3,246

1991 3,400 67,446 76,865

1992 5,300 90,249 102,384

1993 4,000 55,891 63,118

1994 612 7,279 8,183

2001 5,000 25,338 27,590

2011 15,000 15,000 15,000

A limitation of the analysis by Adelphi and 
GIZ (2015) is that their normalisation 
methods do not take into consideration 
changes in vlnerability. Disaster risk 
redction, prevention as well as adaptation 
measres that have been taken over the 
period 1972-2011 might have sbstantially 
contribted to the relative decrease of 
normalized economic damage estimates. 
Moreover, the stdy nds an pward trend in 
the freqency of occrrence of cyclonic storms 
over the stdy time period, which cold even 
be intensied by climate change in the ftre 
and ths may lead to an increase of economic 
impacts also in normalized terms, particlarly 
when additionally controlling for changes 
invlnerability.

Salinisation

Salinisation, a slow onset phenomenon 
particlarly determined by coastal ooding as 
amplied by sea level rise, has been reported 
as the other important impact category. Yet, 
there  is not comprehensive database on the 
extent and sbseqent impacts of salinisation. 
More than 95% of hoseholds report that 
salinisation is adversely aecting agricltre 
and that impacts are on  the rise. While losses 
mainly to paddy crop de to salinisation have 
been reported in instances to exceed 50% of 
total yield, across all districts in Tamil Nad, a 
total loss for 2013-2014 of arond 2% of total 
state rice prodction (77,000 tonnes) has been 
attribted to salinisation  (adelphi and GIZ, 

2015). As one response, farmers are leaving 
land ncltivated in both districts srveyed 
in Tamil Nad. Also, 88% of respondents 
reported salinisation to impair drinking water 
qality, and many mentioned health, livestock 
and shery impacts (80%, 71% resp. 49%).

Understanding Risk

While the analysis focssed on reported 
impacts provides an insight as to what 
happened in the past, risk-based assessments 
develop an estimate of ftre risk, which 
reqires some sort of modelling. We bild 
on available global ood risk modelling 
(GLOFRIS), as well as statistical modelling 
done for Tamil Nad for the adelphi and GIZ 
stdy.

Risk Identication at The National
Level, Building on Hydrological
Models: Riverine Flood Risk in India to
Urban Structures

Based on synthetic risk modelling, the 
GLOFRIS model calclates riverine ood 
risk at national and sbnational levels 
globally for ftre time periods, sch as 
2030 and 2080 for dierent socio-economic 
and climate-change scenarios. Here reslts 
for a stabilisation scenario (Representative 
Concentration Pathway-RCP2.6) is sed, 
where global warming is limited to less than 
2oC of warming ntil 2100, an optimistic 
assmption. e climate scenarios are 

Table 6:
Reported and
normalized
economic impacts
rom cyclonic
storms in Tamil
Nadu. Adapted
rom Adelphi and
GIZ, 2015 Note: PL
Method – Pielke
and Landsea
Method; CL Method
– Collin and Lowe
Method.
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integrated with scenarios of socio-economic 
development (Shared Socioeconomic 
Pathways)  SSP1, SSP2 and SSP3, which 
bild on dierent assmptions of ftre socio-
economic development, here importantly 
ftre economic development.

For India (as well as for most other contries, 
the analysis sggests that the main driver of 
ood risk in India crrently is the potential 
socioeconomic development (here indicated 
according to the SSP1, SSP2 and SSP3 
socio-economic pathways informing climate 
scenarios). Ftre and stronger warming 
beyond 2oC is likely to add signicantly to 
ood risk (IPCC, 2014).

Risk Identication at State Level
Building on Statistical Model: Storm
Damage to Housing

For the adelphi and GIZ stdy in Tamil Nad 
statistical modelling was ndertaken bilding 

on the reported damages  to nderstand the 
potential to avoid and redce ftre cyclone-
related damage. e statistical  modelling 
approach assesses combined impact of wind 
velocity and storm srge in a region. Based on 
available historic information, three categories 
of storms with maximm wind velocities of 
120 km/h, 180 km/h and 220 km/h were 
considered for the analysis. e analysis 
considered a BAU and SCEN, with the 
nmber of non-engineered strctres across 
districts in BAU taken as per 2011 censs and 
in SCEN taken as 10% below the 2011 censs 
gres. Ftre developments in the climate 
stimls have not been considered, which 
means that the sole driver of cyclone risk in 
this assessment are the assmed changes in 
socioeconomic exposre, i.e. the nmber of 
non-engineered strctres. 

e approach assesses the percentage of non-
engineered hoses at the risk of damage de 
to cyclonic storms (Das and Crépin, 2013), 

Figure 25:
Expected urban
damage due to

riverine food risk
in India (in % o
GDP) in 2010 and
2030 for different
combinations o

RCPs and SSPs. The
range of the results

always

Figure 26:
Distribution o

urban damages due
to riverine fooding

in India in 2030
across dierent
return periods.

Blue bars: climate
and socioeconomic

drivers; Orange
bars: only climate
drivers. GLOFRIS,

2017

RCP2.6_bas2010 RCP2.6_SSP1 RCP2.6_SSP2 RCP2.6_SSP3

0.0%

0.2%

0.4%

0.6%

0.8%

1.0%

1.2%

1.4%

1.6%

Ex
pe

ct
ed

 
GD

P 
af

fe
ct

ed
 [
%

 o
f 
GD

P]



41

Figre 27 visalizes direct economic damages 
de to cyclones in Tamil Nad over the 
near ftre (Adelphi and GIZ, 2015). e 
economic losses reect repair costs of damaged 
hoses and vary depending on whether the 
damaged hoses are located in the rral or 
rban sector. Considering an average repair 
cost of INR 50.000 for rral hoses and INR 
150.000 for rban hoses, respectively, the 
estimated direct economic damages range 
(depending on the landfall location of the 
storm) between INR 11 to 86 billion nder 
Bsiness as Usal (BAU) and between INR 9 
to 52 billion nder a Development Scenario 
(SCEN) that assmes a lower nmber of non-

engineered hoses at risk to storm damages. 
Overall, depending on wind speed and 
assmptions, a maximm of 30% of damages 
may be redced by storm-proong hosing.

Overall, the risk analysis compiled for 
the report (bilding in available data and 
modelling), shows that risk is on the increase 
de to climate change, bt also socio-
economic changes (crrently the stronger 
contribtion. Frthermore, part of the risk 
(maximm 30%) can be redced by storm-
proong hosing), so sbstantial residal risk 
wold remain.

Figure 27:
Economic damages
from storms in
Tamil Nadu for
a baseline and
a scenario with
adaptation. Adelphi
and GIZ, 2015 Note:
BAU: baseline as
usual (no additional
adaptation); SCEN:
adaptation-storm
proong homes
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e risk identication step is followed by 
condcting an evalation of respective risk 
tolerance and limits to adaptation measres. 
e evalation of risk is concerned with 
categorizing risks in terms of risk coping 
capacity, i.e. nderstanding actors’ abilities to 
redce or accept risks given their objectives. 
While risk identication assesses risks in 
monetary and/or non-monetary terms, risk 
evalation, involving socioeconomic analysis, 
helps to identify capacities and responsibilities 
to act arond risk management at appropriate 
scales from local to international. 

8.1 Theoretical Background

e process of risk evalation examines agents’ 
(hoseholds, private and pblic sectors) 
ability to respond to risk, also termed risk 
tolerance. Economics has distingished risk 
preference arond risk aversion, netrality 
and risk loving (Eeckhodtet al. 2005). Risk 
analysis, e.g. Dow et al. (2013), bilding 
on Klinke and Renn (2002), conceptally 
dene risk tolerance as acceptable (no formal 
intervention necessary), tolerable (risk 
redction measres are necessary, depending 
on resorces) and intolerable risk going 
beyond a limit, dened as “the point at 
which an actor’s objectives or system’s needs 
cannot be secred from intolerable risks 

throgh adaptive actions.” (See gre 28 for a 
visalisation and box 3 for denitions). 

While risk evalation is important becase 
it helps to identify sitable risk management 
options, what constittes acceptable, tolerable, 
and intolerable risk is strongly determined 
by social, cltral, and economic factors and 
often reqires sbjective jdgment (Dow et al. 
2013); e.g., IPCC Working Grop II in 2014 
sed expert jdgement for determining levels 
of low, medim and high risk in its regional 
risk assessment. On the other hand, risk 
analysis has developed analytical procedres 
for segmenting risk according to dierential 
ability to bear risk to which risk policy 
instrments can be tailored to - termed risk 
layering (Mechler et al. 2014). 

8. EVALUATE RISK
TOLERANCE
AND LIMITS TO
ADAPTATION
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Figure 28:
Framing risk
acceptance and
tolerance. Based on
Dow et l., 2015 and
Renn (2002)
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Box 3: Defnitions o Adaptation Opportunities, Constraints, and Limits

IPCC’s 5th assessment report in chapter 17 (Klein et al., 2014) brought orward the
ollowing denitions to dene sot and hard limits to adaptation.

• Adaptation Opportunities: Factors that make it easier to plan and implement
adaptation actions that expand adaptation options, or that provide ancillary co-
benets. These actors enhance the ability o an actor(s) to secure their existing
objectives, or or a natural system to retain productivity or unctioning. For
instance, increased public awareness and support or adaptation, availability
o additional resources rom actors at other levels o governance to overcome
constraints and sot limits, and interest in acquiring co-benets.

• Adaptation Constraints: Factors that make it harder to plan and implement
adaptation actions. Adaptation constraints restrict the variety and eectiveness
o options or actors to secure their existing objectives, or or a natural system
to change in ways that maintain productivity or unctioning. These constraints
commonly include lack o resources (e.g., unding, technology, or knowledge),
institutional characteristics that impede action, or lack o connectivity and
environmental quality or ecosystems.

Constraints (alone or in combination) can drive an actor or natural system to an
adaptation limit, which is dened as:

• Adaptation Limit: The point at which an actor’s objectives or system’s needs cannot
be secured rom intolerable risks through adaptive actions.

Hard and sot limits can be distinguished as ollows:

• Hard Adaptation Limit: No adaptive actions are possible to avoid intolerable risks.

• Soft Adaptation Limit: Options are currently not available to avoid intolerable risks
through adaptive action.

8.2 Expert-Judgment
Based Approach vs.
Model-Based Approach

Two basic approaches can be identied:

• Approach 1: Expert-judgement based 
approach bilding on mltiple lines of 
evidence, sch as srvey or focs grop 
information, which is then smmarized 
sing expert jdgment.

• Approach 2. Model-based approaches 
which comprise of bilding on economic 
framing of risk preferences.

A third approach known as the Mixed 
Approach can be formlated as a combination 
of the above two approaches. However, this 
method has not been sed for the prpose of 
this project.

8.3 Approach 1: Eliciting
Expert Judgment

To smmarize reslts from its mltiple lines of 
evidence, IPCC in its fth assessment report, 
developed a sort of ‘climate risk langage’ 
to visalise the relevance of risk and the 
space for options to redce risk (Field et al., 
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2014). Bilding on IPCC’s mltiple lines 
of evidence philosophy, sch as collating 
empirical evidence on impacts and risks with 
information on adaptation options, and the 
modelling of ftre risks, as well as sing 
expert jdgment, this visalisation sccinctly 
smmarises climate risk (from low to high) 
and the potential (as well as the limits) for 
adaptation for key risks and three time steps 
(present, near-term and long-term 2°C and 
4°C). For example, gre 29 visalizes risks 

from sea level rise and high-water events 
as well as the corresponding adaptation 
potential in Small Island States. Bilding on 
identifying the key hazard drivers, sea level 
rise and cyclones interacting with high tide 
events, it nds the level of risk, essentially for 
coastal ooding, to crrently be at medim 
levels and increasing with ftre warming 
to very high levels, particlarly for the 4oC 
warming scenario. While the risk bar shows 
overall risk (given adaptation actions taken), 

Figure 29:
Risk from sea
level rise &
high-water
events in Small
Island States.
Nurse et al.,
2014

Figure 30:
Summary for
South Asia (ODI
and CDKN, 2014
based on IPCC
(Hijioka et al.,
2014))



CLIMATE RISK MANAGEMENT (CRM) FRAMEWORK FOR INDIA46

this ‘langage’ also teases ot the potential 
for additional adaptation eorts in terms 
of frther redcing risk (the shaded area 
exhibited in gre 29).

Sch risk synthesis is available for all world 
regions. Figre 30 visalizes key risks and 
feasible risk management for the Soth Asian 
region inclding India (ODI and CDKN, 
2014 based on IPCC (Hijinks et al., 2014)). 
While the risk bar shows overall risk (given 
adaptation actions taken), this ‘langage’ 
also teases ot the potential for additional 
adaptation eorts in terms of frther redcing 
risk (the shaded area exhibited in Figre 29).

e IPCC risk synthesis categorized risk from 
low-high bt stopped short of identifying 
systems’ needs or actors’ objectives. Mechler 
and Schinko (2016) took this analysis frther 
by identifying SIDS’ objective in the 
face of sea level rise to maintain physical 
integrity. Synthesising available literatre, in 

particlar bilding on IPCC assessments and 
the UNFCCC stocktake on the long-term 
goal that led to dening the Paris ambition of 
1.5°C respectively 2°C of change as the pper 
global warming limit (UNFCCC, 2015b), 
the athors propose that sea level rise copled 
with high tides at 2°C of warming wold 
likely endanger existence (pending expensive 
physical protection), while at 4°C there wold 
be certainty in terms of losing islands to the sea 
(lacking physical options at high levels of sea 
level rise).

e smmary chart shows stylised past, 
present, and ftre climate-related risk levels 
and corresponding climate risk management 
portfolios for the set of small island states, whose 
risk prole is characterised by severe climate risk 
today and expecting frther increases in risk de 
to climate change.

Figure 31:
Summary for

South Asia (ODI
and CDKN, 2014
based on IPCC
(Hijioka et al.,

2014))
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8.4 Approach 2: Model
Based Approaches

Another approach is to se modelling 
approaches that dene objectives and criteria 
nder which risk is acceptable or tolerable 
and becomes intolerable. We discss two 
methodologies: bilding on economic 
framing of risk preference for dening scal 
risk tolerance and the adaptation pathways 
method.

A Case Study on Model-Based
Assessment o Fiscal Tolerance in
Bangladesh

As one example the Catastrophe Simlation 
(CATSIM) developed by IIASA (Hochrainer, 
2006; Mechler et al., 2006) is a simlation 
model for nderstanding the development 
conseqences of disaster risk. As one key 
application, CATSIM can be sed to assess 
scal risk tolerance of governments to extreme 

events and assist policy makers in developing 
risk management strategies for disaster risk. 
CATSIM denes scal resilience as a contry’s 
ability to access domestic and external savings. 
Given the objective of scal athorities to 
maintain scal integrity in the face of disaster 
events (as amplied by climatic change), 
combining scal resilience with nancial 
risks (probabilistic disaster losses) allows for 
calclating a nation’s scal tolerance, which 
we dene as the lack of access of a government 
to domestic and foreign savings for nancing 
reconstrction investment and relief post-
disaster. 

For the Bangladesh example, bilding on 
hydrological and socio-economic modelling, 
ood risk from 1 to 100 year ood retrn 
periods is estimated to increase from today to 
2020 to 2050, e.g. a 100 year event today wold 
cost abot USD 4.7 billion, and increase to more 
than USD 20 billion in the absence of additional 
risk management measres. In addition, we nd 
that scal risk tolerance, i.e. the intolerable part 

Figure 32:
Assessing
scal tolerance
to extreme
climate-related
events: case
o Bangladesh.
Based on Mechler
et al., 2014;
Mechler and
Bouwer, 2015
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of risk (risk beyond contries capacity to absorb 
by national means and international disaster 
assistance), is already exceeded today at events 
with a retrn period of abot 55 years, and that 
this scal risk threshold is expected to move 
down to even lower retrn periods. Risk layering 
ths not only allows for identifying appropriate 
measres for tackling dierent layers of climate-
related risk bt also provides an opportnity 
to investigate how risk layers will change in the 
ftre and eventally become intolerable.

8.5 Application in India:
Surveys in Tamil
Nadu to Inform Risk
Tolerance

We bild on the srvey condcted in the 
villages in Tamil Nad, where perceptions 
of risks as well as options to be taken are 

reported. While objectives and needs of the 
hoseholds qeried are not clearly known, we 
report on their risk levels and compare with 
other risk classes sing expert jdgment.

As one way to compare across the climate-
related risks (as well as other risks mentioned 
as importantly aecting respondents), we 
calclated the mean response in the respective 
category for the dierent risk sorces (gre 
33). We nd that climate-related risks can 
overall be considered to be moderate. ese 
collective/covariate risks are evalated a little 
less severe than the idiosyncratic risks from 
price shocks, health and marriage, which are 
well known to generally aect hosehold’s 
wellbeing (see WDR, 2014).

Figure 33:
The risk space
in Tamil Nadu
as evaluated

from household
responses (mean)
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(Storm Surge)
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Table 7:
Impact o risk
and shocks
experienced

by the survey
households.
Adelphi and
GIZ, 2015

Risk and Shocks
Very High & High Moderate Low & Very Low No Response

No. % No. % No. % No. %

Cyclonic Storms 14 21.54 21 32.31 17 26.15 13 20.00

Floods (Storm Surge) 8 12.31 13 20.00 23 35.38 21 32.31

Salinisation 13 20.00 6 9.23 40 61.54 6 9.23

Health Problem 22 33.85 6 9.23 18 27.69 19 29.23

Price shock 29 44.62 9 13.85 9 13.85 18 27.69

Marriage 0 0.00 12 18.46 3 4.62 50 76.92

Others 0 0.00 1 1.54 5 7.69 59 90.77
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e previos steps will establish the 
methodology with a detailed process of risk 
identication and evalation. Before testing 
the framework in the system of interest, it 
is important to nderstand that there is a 
wide spectrm of potential risk redction, 
preparedness and risk nancing measres that 
can be taken in order to redce or nance 
risk as well as deal with ncertainty. Figre 
34 lists a selection of these risk management 
measres that redce risk (prevention and 
preparedness) or transfer and spread risk to 
a larger basis (risk nancing). Step 6 consists 
of identication of possible feasible options 

to address potential climate-related risks and 
associated L&D. Identifying applicable and 
acceptable options generally reqires close 
consltation of stakeholders at national to 
local scales.

9.1 Background

As shortly presented above (see gre 34 on 
learning frameworks), O’Brien et al in IPCC’s 
SREX report. (2012), grop options into 
whether they are incremental, fndamental or 
transformative as follows:

9. IDENTIFY
FEASIBLE OPTIONS
TO ADDRESS
POTENTIAL LOSS
AND DAMAGE
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Figure 34:
Spectrum o
climate risk
management
options. Lal et al.,
20112 (IPCC SREX)
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• Incremental Interventions: Standard 
DRR and CCA interventions directly 
addressing specic risks, e.g., raising dikes 

• Fundamental Interventions: Non-
standard interventions in the system of 
interest, e.g., opening oodplains instead 
of dike 

• Transformative Interventions: 
Interventions that change fndamental 
attribtes of the system, i.e. “doing 
things dierently, either volntarily 
to work towards improved otcomes, 
sch as options and action focssed on 
broadly bilding resilience e.g., migration 
from oodplains to cities to provide 
alternative livelihood opportnities via
access to new labor and other markets; 
or options taken by force, sch as forced 
displacement. 

Options can generally be chosen sing 
decision analysis, strongly bilding on 
participatory decision-methods inclding 
cost-benet analysis, mlti-criteria assessment, 
robst decision-making and adaptation 
pathways (see table 8; box 4) (Mechler, 2016).

Economic eciency, nderlying CBA, is only 
one decision-making criterion of relevance 
for prioritizing risk management investments. 
Decisions on investment to are likely to be 

made based on a nmber of criteria, some of 
which are more or less transparent.  Criteria 
sch as risk-eectiveness, robstness, eqity 
and distribtional concerns, and acceptability 
have been fond to be key for deciding on 
implementing risk management projects. 

ere are other decision spport techniqes 
sch as cost-eectiveness analysis (CEA), 
mlti-criteria analysis (MCA), robst 
decision-making and adaptation pathways 
approaches. e dierent decision-spport 
tools are applicable for dierent objectives 
and circmstances and it is also possible 
to combine approaches. Decision-spport 
tools can be sed to inform varios types 
of decisions in many dierent contexts, 
inclding: Project appraisal; Evalation; 
Informational/ advocacy stdy; Iterative 
decision-making.  

Table 8 smmarizes the key advantages, 
challenges and applicability of CBA, CEA, 
MCA, robst approaches and pathways 
approaches. e table illstrates that no one 
tool is perfect for every sitation. Each has 
its strengths and weaknesses and is sited to 
dierent decision-making contexts.  Overall, 
dierent decision tools have dierent 
applicability depending on context and 
stakeholder needs.

Decision Tool Opportunities Challenges Application

CBA
Rigorous ramework based
on comparing costs with
benets

Need for monetising all
benets, diculty in
representing plural values

Well-specied hard-
resilience projects with
economic benets

CEA

Ambition level xed, and
only costs to be compared.
Intangible benets part. loss
o lie does not need be
monetised

Ambition level needs to be
xed and agreed upon

Well-specied interventions
with important intangible
impacts, which should not be
exceeded (loss o lie etc.)

MCA Consideration o multiple
objectives and plural values

Subjective judgments
required, which hinder
replication

Multiple and systemic
interventions involving plural
values

Robust
approaches

Addressing uncertainty and
robustness

Technical and computing
skills required

Projects with large
uncertainties and long
timeframes

Adaptation
pathways

Scenario-based decision-
making at decision points
depending on uture system
changes

Considerable investment into
scenarios and stakeholder
interaction

Flood risk management

Table 8:
Characteristics and

applicability o
dierent decision-
support tools or
assessing risk

management options.
Adapted rom Mechler,

2016.
Note: CBA-Cost Benet
Analysis; CEA-Cost-

Eectiveness Analysis;
MCA-Multi-Criteria

Analysis.
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Box 4: Adaptation Pathways - A Planning Process to Defne Feasible
Actions and Tipping Points

Addressing various uncertainties involved in climate risk management applications,
the adaptation pathways methodology has emerged as a decision-making paradigm
that adaptively supports taking decisions under risk and uncertainty. The methodology
builds on a planning ramework that identies various types o actions which help to
understand where, when and i adaptation is needed and easible and possible. Over
time and the risk space, the methodology supports to dene possible options that
respond to alternative states o the external environment (Hassnoot et al., 2013).

As a central element o adaptation pathways, adaptation tipping points describe the
conditions under which actions cannot anymore satisy the pre-specied objectives,
thus constituting hard or sot adaptation limits. A scorecard describes how key
attributes o the options are met (or not). Beyond tipping points, additional, new actions
are required leading to a pathway or operating within the risk space (gure 35).

The gure below shows an adaptation pathways map or the River Rhine - Waal Branch
(Haasnoot 2013). The actions that are planned to be carried out in the near uture
consist o some dike strengthening and actions aimed at lowering o the water level by
giving more space to the river (grey line). These actions are insucient to control the
food risk over a longer time span. Thereore, ve policy options were dened. The rst
option consists o actions that result in lowering o the water level during a food by
giving more space to the river (e.g. lowering o food plains; orange lines).

Figure 35: An exemplary application o an Adaptation Pathway map to the case o adaptive plan or long-term
water management of the Rhine Delta in the Netherlands. Hassnoot et al., 2013
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9.2 Application in India

In the Tamil Nad application, a nmber 
of options nder implementation or 
consideration have been identied throgh 
a srvey, which we se to grop risk actions 
sing the learning loop framework and 
criteria. Table 9 reports the options for 
farmers, non-farming hoseholds and the 
pblic sector as organised arond the adopted 
continm of risk management actions.

Characteristics Options Category

Farm Level

• Farmers keep land uncultivated Transormative: Negative Coping

• Salt tolerant high yielding varieties o paddy
seeds

• Fertilizers (mixed with gypsum)

Fundamental: Non-standard
actions or managing risks

• Agricultural insurance
• Sea dyke/bund
• Increasing height o eld bunds
• Desalinisation of land
• Desilted canal through
• Created sand bund with urea bag lled with

mud
• Constructed overhead water tank
• Building up o new pond
• Renovation of tank and reservoirs

Incremental: Actions out o DRR
and CCA toolbox

Household Level

• Availing both ormal and inormal loans to
smoothen both income and consumption

Fundamental: Non-standard
actions or managing risks

• Repair the damaged nets and boats Incremental: Actions out o DRR
and CCA toolbox

Public Sector

• Public provision o insurance (agriculture and
cyclones)

• Compensation scheme (only cyclones and
during rough season or loss o lie, boat and
net or shermen

Incremental: Actions out o DRR
and CCA toolbox

Conseqently, for farm level responses, the 
following schematic can be worked ot 
bilding on or risk classication and options 
categorisation (gre 36). Actions for farming 
hoseholds to contain increasing coastal 
ood risks inclding salinisation ranges from 
incremental to fndamental and transformative. 
In particlar the (negatively) transformative 
action of leaving land ncltivated highlights 
that farmers already today are in need to think 
abot risks ‘beyond adaptation.’

Table 9:
Options or dealing

with Loss and
Damage due to
Cyclonic Storms

and Salinisation in
Tamil Nadu. Adelphi
and GIZ, 2015. Note:
Study villages were
in Nagapattinam and
Thiruvarur districts.
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Figure 36:
The risk and current
options space or

farming households
in Tamil Nadu.



53

Non-farming hoseholds exposed to cyclone 
and ood risks mostly deploy incremental 
and fndamental actions sch as repairing 
damaged nets and boats (incremental) and 
sing informal and formal loans to smoothen 
income and consmption (fndamental).

Or assessment, which is based on post-
processing available information, did not 
crrently go into selecting options and 
interventions sing decision-metrics, which 
wold reqire stakeholder consltation in line 
with the proposed learning framework. Ftre 

Finally, the pblic sector acting via DRR 
and CCA instittions operates well within 
its remits and provides insrance (agricltre 
and cyclone) as well as oers compensation 
schemes (only cyclones and dring rogh 
season for loss of life, boat and net for 
shermen (gre 37).

work may set p a process for discssing the 
ndings and appropriate actions to be taken 
at scales from national to local, as well as 
international.
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options space
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10.1 Conclusions

is report has laid ot a comprehensive 
Climate Risk Management (CRM) framework 
generically developed for two systems of interest 
(prototype states Tamil Nad and Himachal 
Pradesh). e methodology is meant to spport 
national instittions (and, when applied to 
other contexts, other governments) to assess 
and determine their response to climate-risks 
at the national as well as the state level dealing 
with large scale climate vlnerabilities as well 
as residal risks that cold contribte towards 
climate-related  loss and damage. e generic 
comprehensive climate risk analytical approach 
helps to operationalise decision-spport at 
scale and is dened by the following key 
characteristics:

• Comprehensive climate risk management
focses on the short and medim time 
horizon and p to the period of 2030/40 
and synergistically informs Disaster Risk 
Redction (DRR), Climate Change 
Adaptation (CCA), and policy and 
actions that deal with residal risk.

• Comprehensive climate risk management 
and policy comprises incremental 
(standard DRR and CCA interventions 
directly addressing specic risks, e.g., 
raising dikes), fndamental (non-standard 
interventions in the system of interest, 
e.g., opening oodplains instead of 
dike) and transformative (interventions 

focssed on broadly bilding resilience 
e.g., facilitating volntary migration from 
oodplains to cities to provide alternative 
livelihood opportnities via access to new 
labor and other markets) interventions. 
We sggest L&D particlarly needs to 
look into fndamental and transformative 
actions beyond traditional DRR and 
CCA measres, and foster transformative 
capacities of commnities at risk.

• A comprehensive approach needs to 
align top-down insight from expert-
based methods and tools with bottom-
p information on hoseholds’ and 
commnities’ risks gathered throgh 
participatory processes. 

We identied the key components of a 
climate risk management process sch as 
risk identication, risk evalation to identify 
acceptable, tolerable and intolerable risks, 
evalation of risk management options. 
ereby embedding a learning framework for 
identifying appropriate actions and adjsting 
these dynamically over time with increased 
knowledge.

e six step CRM process operationalises 
climate-related risk management at scale while 
being linked to a learning framework, which 
allows for pdating decisions over time with 
monting evidence and insights. Otcomes 
of each individal step feed into scceeding 
steps contribting towards the development of 

10.CONCLUSIONS
AND
IMPLICATIONS
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the comprehensive CRM framework for the 
contry. e otcomes of each individal step 
are the following:

• e overall objective of the CRM 
framework is dened at Step 1, wherein 
we showcase the need to develop 
interlinkages between CCA and DRR, 
not jst in terms of the assessment of risks 
and vlnerabilities and associated data bt 
also in regard to instittions. 

• Step 2 takes the debate from a more 
general level to more specic levels. is 
step identies the concrete system of 
interest by condcting climate-related risk 
hot spot and capacity analysis. 

• Step 3 develops a context specic mlti-
method approach cstomized to the 
system(s) of interest to assess potential 
climate-related impacts. 

• Step 4 bilds on the framing of risk 
as a fnction of hazard, exposre and 
vlnerability. e climate risk assessments 
wold go throgh a strctred process 
for calclating risks and the benets of 
relevant adaptation measres. 

• Step 5 sets ot to evalate the identied 
risks by establishing risk tolerance 
thresholds, segregating the risk space 
into acceptable, tolerable and intolerable 
segments.

• Step 6, identies and condcts an 
evalation of potential risk management 
and policy options. ese options will 
spport averting, minimizing and 
addressing potential loss and damage. 
ere is a wide spectrm of potential risk 
redction, preparedness and risk nancing 
measres that can be taken in order to 
redce or nance risk

10.2 Implications

e exemplary application of the 
comprehensive CRM framework to India 
and the states of Tamil Nad and Himachal 
Pradesh served to test the methodological 
approach and glean its seflness at state and 
local levels. e methodology is meant to 

spport pblic sector instittions (and, when 
applied to other contexts, other governments) 
in order to assess and determine their response 
to climate-related risks at the national as well 
as the sb-national level. e application to 
India largely consisted of a backward-looking 
climate risk analysis for the state of Tamil 
Nad, for which information developed for a 
prior project was post-processed according to 
or six-step climate risk management process.

Or assessment for Tamil Nad showed that 
risks are signicant and on the rise. As well, 
incremental, fndamental and transformative 
actions are already being taken by farmers 
and hoseholds exposed to cyclone and ood 
risks, indicating links to the Loss and Damage 
debate. Government instittions work well 
within their remit to provide incremental 
spport, yet are sally not charged to 
deal with fndamental and transformative 
options. s, the options space needs more 
attention and deliberation with those at risk 
and in charge to frther deploy interventions 
with pblic spport from state, national to 
international levels. As arged in the literatre 
(see e.g. Mechler and Schinko, 2016), the 
CRM framework and associated L&D 
debate is largely abot extending spport 
for (negatively or positively) transformative 
options. 

We sggest the dierent policy regimes at 
national and international levels wold deal 
with the categories of risk management 
options as follows:

• Incremental options: National and 
state-level DRR and CCA related policy 
options.

• Fundamental options: National and 
state-level DRR and CCA related options, 
international levels to deal with L&D 
related actions.

• Transformative options: Predominantly 
international levels for L&D related 
actions.

Identication and evalation of feasible 
options (interventions, measres, policies, 
among others) for addressing potential 
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climate-related loss and damage will reslt in 
better implementation of the six-step CRM 
framework in the system of interest, to be 
frther scaled p to address climate risks 
and L&D in regional, state and national 
bondaries. 

While traditional DRR and CCA policy 
typically acts within an incremental 
adjstment learning loop, climate-related risks 
discssed in the context of L&D may not only 
reqire new innovative response measres, bt 
particlar attention has to be paid to locally-
applicable techniqes for nderstanding risks 
and risk management interventions, sch as 
throgh Vlnerability Capacity Assessments 
(VCAs) and commnity-led focs grops.

10.3Disaster Risk
Reduction: Critical
Pathway in Climate
Risk Management

Interestingly and very importantly, the 
GAR report 2019 (GAR 2019) expressed 
serios concerns over damage and loss de
to extreme events and disasters cased or 
exacerbated by the nsstainable economic 
growth patterns “nsstainable patterns 
of economic activity hide the bild-p of 
systemic risks across sectors citing for example, 
dangeros overdependence on single crops in 
an age of accelerating global warming”. e 
environment-disaster-development nexs, 
therefore, attains central place in approach 
to achieving SDGs, where the integration of 
climate actions and disaster risk redction 
strategies are warranted. is is in direct sync 
with the proposed framework of Climate 
Risk Management (CRM) to address loss 
and damage contexts across key sectors of 
development, covering rban, rral and 
indstrial settings. 

India being signatory to the three global 
strategies- Sendai Framework for DRR, 
Paris Climate Agreement and SDGs, has 
to delineate an integrated strategy-cm-
mechanism, as the land and people being 

commonly aected (beneciary) of sch 
interventions of safety and sstainability 
together. Over the decade there are reported 
pilot/localized and sector specic interventions 
of integrating DRR and climate resilience into 
development in many contries inclding 
India. However, the eorts may be bilt pon 
the past ones and taking advantage of the 
good practices across the world and especially 
in developing contries, sing pathways and 
approaches of DRR mainstreaming into 
developmental planning and local actions. 

India has already taken big strides to address 
both – climate change isses throgh the 
National Action Plan on Climate Change 
and with the Disaster Management Act 
and Framework, bt separately. e eleven 
national missions of climate change oer 
signicant opportnities for holistic and 
systemic approach of disaster risk redction 
for benets towards climate risk management. 
However, despite of policy level and academic 
nderstanding, integration of the two has not 
yet taken place at sb-national planning and 
grond actions level. e proposed CRM 
framework envisages to eectively enable 
mainstreaming of climate resilience and DRR 
into developmental planning and actions at all 
levels. 

Accordingly action plans that integrate climate 
adaptation, disaster resilience and SDGs 
into one framework at state and sb-state 
level will be critical for sstainable inclsive 
development. However implementation on 
the grond, of sch  approach, wold need 
eective se of technology, commnication 
and local actions by addressing knowledge and 
capacity gaps throgh systematically designed 
programmes. 
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