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Decision Maker is private foundation concerned with cutting-
edge technologies in green public transport 

Aim: 
 Categorization of cities using Multiple Criteria Decision 

Analysis (MCDA) tools
 Identify cities with low sustainability

Goal:
 Provide investments to relevant stakeholders (e.g. research 

centers, public transportation providers) 
 Improve social, environmental and climate impacts of urban 

city logistics
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Identifying the Decision Maker

PHILLIS, KOUIKOGLOU & VERDUGO (2017)



Define a set of alternatives and ordered categories

Select a set of coherent family of criteria

Identify alternatives’ performances with respect to critera

Identify indifference, preference & veto thresholds

Determine characteristic profiles to define categories

Determine criteria weights using SRF method

Sort alternatives
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Solving MCDA problem using ELECTRE TRI-B method

ROY & BOUYSSOU (1993)



4

High 
Sustainability

Moderate
Sustainability

Low
Sustainability

Categories

 Beijing
 Berlin
 Copenhagen
 Hong Kong

Alternatives

 Paris
 Prague
 Seoul
 Shanghai

 London
 New York
 Tokyo
 Stockholm

Alternatives & Categories of sustainability defined 
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Middle school 
students share

Employment share

Urban population 
density

Disposable income
Per urban capita

Government
investment in R&D

Passengers using 
public  transport 

Energy consumption 

Concentration of 
NO2

Concentration of 
SO2

Concentration of 
PM10

Sustainability

Criteria considered in the three pillars of Sustainability
(Environmental, Social & Economic)



Performances  normalized to percentages 

Limiting profiles for each criterion:
 Upper bound: 70 %
 Lower bound: 40 %
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Performances of alternatives, thresholds & 
characteristic profiles

Em
pl

oy
m

en
t

Ed
uc

at
io

n

U
rb

an
 d

en
si

ty

N
O

2

SO
2

P
M

10

P
ub

lic
tr

an
sp

or
t

En
er

gy
co

ns
um

pt
io

n

D
is

po
sa

bl
e 

in
co

m
e

R
&

D
in

ve
st

m
en

t

Indifference 0.1 0.05 0.05 0.03 0.03 0.03 0.03 0.07 0.07 0.1

Preference 0.15 0.1 0.2 0.15 0.15 0.15 0.15 0.1 0.1 0.2

Veto 0 0 0 0 0 0 0 0 0 0
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FIGUIERA & ROY (2002)

Decision Maker’s hierarchy of criteria 
(Deck of cards & revised Simos’ Procedure)
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Concentration of SO2

Passengers using public transportation

Concentration of PM10

Concentration of NO2

Urban population density

Disposable income per capita 

Energy consumption per unit GDP

Employment share

Government investment in R&D

Middle school students share 

3% 5%
7%

9%

9%

11%
13%

13%

15%

16%

Weights

FIGUIERA & ROY (2002)

Decision Maker’s hierarchy of criteria 
(Deck of cards & revised Simos’ Procedure)



9

Performance Matrix
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Decision Configuration
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Results
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Beijing

Hong Kong

Shanghai

Berlin

Copenhagen

London

New York

Paris

Seoul

Prague

Stockholm

Tokyo

ELECTRE TRI-B method outcome
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Beijing

Hong Kong

Shanghai

• Employment share and Disposable income 
per capita – Average

• Government investment in R&D - Good

• Middle school student share and Energy 
consumption – Average

• Urban population density and 
Concentration of NO2 - Good

• Disposable income and Government 
investment - Good

Discussion & Conclusions
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Beijing

Hong Kong

Shanghai

Discussion & Conclusions

Poor
• Concentration of SO2
• Passengers using public transportation
• Concentration of PM10
• Concentration of NO2
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