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ObjectiveRank

Cost

Safety

Comfort

2

Alternative

#2
Alterntive

#1

$13,000 $10,000

2 6

Low
- 2.5ft leg room
- 5.5ft head room
- hard seats

Moderate
- 3ft leg room
- 6ft head room
- hard seats

Alternative

#3
Alternative

#4

$12,000 $11,000

6 6

High
- 3.5ft leg room
- 6ft head room
- hard seats

Low
- 2.5ft leg room
- 5.5ft head room
- hard seats

($)

(# of 
airbags)

1

(Index)

2

3

0

1

Is it worth $1,000 
for ½ ft of leg room?

This is the Framework





What is Multiple Criteria Analysis?

Uses a set of evaluation criteria 

Integrates the perspectives of different 
stakeholders

Aids the assessment of different policies, 
measures, or options







MCA Main Steps

Stakeholder Participation

Identify 
options / 
actions





MCA Main Steps

Stakeholder Participation

Define 
criteria/ 
objectiv

es

Identify 
options / 
actions



MCA: Define Criteria and Indicators
Criteria Indicators Flood wall Flood wall 

with green 
area

Green area

Cost Total cost 

(million $)

EffectivenessRisk 
reduction
(---/+++)

Flexibility Level of 
adaptivenes
s (1-5)

Co-benefits Green 
public space 
(km2)

Implementat
ion

Ease of 
implementa
tion
(---/+++)



MCA Main Steps

Experts involvement

Quantif
y 

impacts
/ Assign 
scores

Define 
criteria/ 
objectiv

es

Identify 
options / 
actions



MCA: Scoring

Criteria Indicators Flood wall Flood wall 
with green 
area

Green area

Cost Total cost 

(million $) 40 25 20

EffectivenessRisk reduction
(---/+++) +++ ++ +

Flexibility Level of 
adaptiveness 
(1-5)

2 3 4

Co-benefits Green public 
space (km2) 1 7,5 10

Implementat
ion

Ease of 
implementati
on
(---/+++)

- -- ---



MCA Main Steps

Normali
se

scores

Quantif
y 

impacts
/ Assign 
scores

Define 
criteria/ 
objectiv

es

Identify 
options / 
actions



MCA: Scoring

Criteria Indicators Flood wall Flood wall 
with green 
area

Green area

Cost Total cost 

(million $) 40 25 20

EffectivenessRisk 
reduction
(---/+++)

+++ ++ +

Flexibility Level of 
adaptivenes
s (1-5)

2 3 4

Co-benefits Green public 
space (km2) 1 7,5 10

Implementat
ion

Ease of 
implementat
ion
(---/+++)

- -- ---



MCA: Normalisescores

Criteria Indicators Flood wall Flood wall 
with green 
area

Green area

Cost Total cost 

(million $) 40 25 20

Criteria Indicators Flood wall Flood wall 
with green 
area

Green area

Cost Total cost 

(million $) 0 0,75 1

ὼ =0,75





MCA Main Steps

Stakeholder Participation

Weight 
evaluati

on 
criteria

Normali
se

scores

Quantif
y 

impacts
/ Assign 
scores

Define 
criteria/ 
objectiv

es

Identify 
options / 
actions



Methods for Evaluation Criteria Weighting

Pairwise comparisons

Assigning 100 points among 
the criteria (direct)



MCA: Weighting of Evaluation Criteria

Rank Criteria Weight

1 Cost 0.36

Effectiveness 0.36

2 Implementation 0.16

3 Flexibility 0.06

Co-benefits 0.06

1.00



Weighted Summation

Weight of 

the criterion

Normalized

Score

Weighted

Sum



MCA Main Steps

Rank 
options

Weight 
evaluati

on 
criteria

Normali
se

scores

Quantif
y 

impacts
/ Assign 
scores

Define 
criteria/ 
objectiv

es

Identify 
options / 
actions



MCA: Ranking of Actions

0.57

Criteria
Green Area

Weight ofthe 

criterion

Normalized

score

Weigh of the 

criterion x 

Normalized 

Score

Cost 0.36 1 0.36

Effectiveness 0.36 0.33 0.12

Implementati
on

0.16 0 0

Flexibility 0.06 1 0.06

Co-benefits 0.06 0.5 0.03

Weighted Sum



Ranking of Actions

0,65

0,57

0,52

Flood WallGreen Area
Flood Wall 
With Green 

Area

0.65

0.57

0.52

Flood Wall With 
Green Area



Weighting of criteria

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

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



Dealing with uncertainty

ÅDifferent type of 

uncertainties

ÅSensitivity analysis

ÅScenario analysis

ÅAdaptive Management 





































http://unfccc.int/files/adaptation/nairobi_work_programme/knowledge_resources_and_publications/application/pdf/2011_nwp_costs_benefits_adaptation.pdf
http://resilient-cities.iclei.org/fileadmin/sites/resilient-cities/files/Resilient_Cities_2012/Program_Updates/Grafakos_and_Olivotto.pdf
http://www.clintonglobalinitiative.org/media/Shaping_Climate_Resilent_Development.pdf
http://www.siemens.com/responsibility/pool/stakeholder/sustainable_cities_nur_e.pdf


http://www.mca4climate.info/
http://unfccc.int/ttclear/pdf/TNA HB version 28May2010.pdf









































