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Outline of webinar 

• Urban climate adaptation and 
resilience context 

• Introduction to Multiple Criteria 
Analysis (MCA) 

• Illustration of MCA through a case 
study 

• Applications and lessons learned 



Understanding risk in urban/rural areas 

 Urbanization: Natural growth, migration, increasing 
populations moving from rural to urban areas 

 

 

 Megacities = hotspots of risk 

 

 Small towns = less resources/poor planning and 
services 

 

 Peri-Urban= random and fast transformation of land 
and population 

 

 

STRESS   RISK 



 
Defining Resilience (evolving) 

The ability of a social, ecological or socio-ecological 
system and its component parts to anticipate, 
absorb, accommodate, or recover from the effects 
of a hazardous event in a timely and efficient 
manner, including through ensuring the 
preservation, restoration, or improvement of its 
essential basic structures and functions, its capacity 
for self-organization, and the capacity to adapt to 
stress and change. (IPCC, 2014) 



Responding to climate change 
Dimensions of (urban) resilience 



Dimensions of City Resilience 
[Rockefeller Foundation – 100 Resilient Cities] 



City Resilience Framework [Arup] 



Responding to Climate Change 
Towards Resilient Communities and Cities 



Spatial-Temporal scales of 
Adaptation vs Mitigation 

Global 

National 

Local 

Near -term Long -term 

Adaptation 

Mitigation 

Adapted from Moser, C. (2011) 



 Global (IAM, GEM) 

 

 

 National (NAPAs) 

 

 

 Local (appraisal of vulnerability and adaptation 
measures) 

Adaptation Spatial Scales 



Adaptation assessment challenges and 
characteristics 

• Uncertainty 

 

• Co-Benefits 

 

• Inclusion 

– Equity 
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UNFCC, 2011 



Climate change action planning process and 
its key components 

Source: UNFCC (2011) 
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Climate Change Planning 
Cycle 

Assessment 



Decision Support and 
Assessment Tools for Climate 

Change Adaptation 
 
• Cost Benefit Analysis 

(CBA) 
 
• Cost Effectiveness 

Analysis (CEA) 
 
• Multiple Criteria 

Analysis (MCA) 



Multiple Criteria 
Analysis (MCA) 



MCA: Background 

 

• Decision analysis 

• Management science 

• Operational research 

 

 



Structural elements of 
MCA 

 

• Multiple Alternatives (at 
least two) 

 

• Multiple – and often 
conflicting- Criteria 

 

• Policy makers or 
multiple stakeholders - 

 



MCA:  
Main steps 

  

 
Define Alternatives 

Define criteria/objectives 

Quantify impacts /  
assign scores 

Normalize scores 

Weight evaluation criteria 

Rank options 

Stakeholders 

Expert Judgments 

Stakeholders 



Objectives & decision-making 

• Establishes the structure 
•  Ask: What is important?  
•  Separates people from the problem, 
    issues from emotions 
•  Categorize (Environment, Economic, Social, 
Technical, etc.) 

 

Action 2 

 

•Actions  

•Alternatives 

•Options 

 

Indicator 

 

• Predictive 
• Specific 
• Understandable 
• Practical (available resources) 

 

Action 1 

 

 

Action 3 

 



Inclusion of stakeholders and 
Weighting of criteria 

• Workshops, stakeholers 
consultations 

• Assign 100 points to 
criteria based on their 
relative importance 
(direct) 

• How more important is 
x criterion than the y 
criterion? (pairwise) 

• Swing, resistance to 
change, etc. 
 



Dealing with uncertainty 

• Different type of 
uncertainties 

• Sensitivity analysis 

• Scenario analysis 

• Adaptive Management  

 



An illustration of MCA application 
to a flood management issue in 

the city of Dhaka 



Study 

area  

(Dhaka 

East) 

Figure 1 : Flood map of Dhaka city during 1998 flood showing inundated study area 

Source: Bangladesh Center for Advanced Studies 

 

 

 

 Figure 3: Disruption of communication due to flood 
Source: The Daily Star, 15 August, 2005 







 



 



 



 



 



 



 



No. 
Type of 

Evaluation Author Country Country Status Scope 
Governance 
Level Initiator 

Sectoral 
Coverage 

Sustainabil
ity 

Objectives             
(co-

benefits) 

1 MCA 
Porthin, et al. 
(2013) Finland 

Developed 
Country Urban City (Local) Researchers 

Flood 
Management Y 

2 MCA 
Haque, et al. 
(2012) Bangladesh 

Least 
Developed 
Country Urban City (Local) Researchers 

Flood 
Management Y 

3 MCA 
Huntjens, et al. 
(2013) Vietnam 

Least 
Developed 
Country 

Urban/R
ural 

Multi-level 
(Province, 
District, 
Commune) 

Foreign 
Donors 

River Basin 
Management Y 

4 MCA Lewis (2011) 
South 
Africa 

Least 
Developed 
Country Urban City (Local) 

Local 
Government 

Multi - 
Sectoral Y 

5 MCA 
Kubal, et al. 
(2009) Germany 

Developed 
Country Urban City (Local) Researchers 

Flood 
Management Y 

6 MCA 
Debels, et al. 
(2007) Chile 

Least 
Developed 
Country Urban     

Disaster 
Management Y 



 



 













Opportunities 

• Allows multiple 
perspectives – views 

• Incorporates different 
measurement scales 

• Provides transparency and 
structure 

• Triggers discussion 
between stakeholders  

• Knowledge generation 

 

 

 



Challenges 

• High degree of 
subjectivity 

• Difficult to reach 
consensus on 
weighting of criteria 

• Risk of double 
counting 

 



Trends and lessons learned 

• Reasons to apply MCA: Transparency, 
stakeholders engagement, conflict 
resolution, multiple objectives 

• Use of less complex MCA methods as 
urban water/adaptation management 
decisions by non experts 

• Less on development of MCA methods, 
but more on integrative frameworks 

• Increasing number of cities using MCA in 
their Climate Change Resilience/Adaptation 
planning 



Thank You 

s.grafakos@ihs.nl 
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Additional sources 
• www.mca4climate.info : Multi-Criteria Analysis for climate change: developing 

guidance for sound climate policy planning (UNEP)  

•  http://unfccc.int/ttclear/pdf/TNA%20HB%20version%2028May2010.pdf: 
Technology needs assessment  for climate change 

• UNFCCC (2012), Assessing the costs and benefits of adaptation options: An 
overview of approaches, 
http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resource
s_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf 

• Grafakos, S. and Olivotto, V., (2012), Choosing the right adaptation assessment 
method, ICLEI resilient cities congress, http://resilient-
cities.iclei.org/fileadmin/sites/resilient-
cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf  
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Q&A 
If you have any questions, please write us on the GoToWebinar chat. 

For time management reasons, we don’t assure that all questions will be answered. 

 

 

 

The ICCG invites you to follow its next Webinar on Water and Climate Change on 

 November  6th, 2015 

All details will be published on the ICCG website: www.iccgov.org 


