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1 Conceptualizing sustainable

cities




Sustainable development

Sustainable development is development that meets the
needs of the present without compromising the ability of
future generations to meet their own needs.

It contains within it two key concepts:

- the concept of 'needs’, in particular the essential needs of the world’s poor, to
which overriding priority should be given; and

- the idea of limitations imposed by the state of technology and social
organization on the environment’s ability to meet present and future needs.

(Brundland Report, 1988)



Conceptualizing sustainable
development
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Adapted from Gudmunsson et al. (2015)



Sustainable development
goals (SDGs) of United Nations
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Sustainable countries or
sustainable cities?

« It is no exaggeration to say that the 21st century will be the century of
cities. Billions of people throughout the developing world leave the
countryside and become urban dwellers. Humanity will spend tens, even
hundreds of trillions of dollars to build new cities and revitalize existing
cities to accommodate them. »

Richard Florida
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https://clipactxtrasicom/download/12742acf35bd606c41b61a0e33e827f6ed5bb67a.html



Sustainable countries or
sustainable cities?
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2 Methodology




Decision process

Divergence

Determining decision makers?
Analyzing alternatives?
Defining objectives?

Selecting dimensions/criteria?

Problem
structuration

Time

—

Adapted from Kaner (2011)



Decision process

Convergence phase

* Choosing a method?

* Defining thresholds?

* Defining weights?

* Computing performance?

* Running sensitivity analysis?

Results and
recommendations

Model building

Time

—

Adapted from Kaner (2011)
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World Map of the Alternatives




Alternatives




Objectives

Assessing the cities’ sustainabilities according to J
SDGs

Ranking and scoring the cities with respect to
sustanability pillars (Nested model)

Clustering the cities and providing
recommendations to improve cities’ sustainability




Criteria/Indicators for
Environment pillar

Power efficiency
Resource utilization Energy consumption

Water efficiency

Environment Wastewater treatment

Household waste
management

Air pollution (NO2, “
”0)

Ai”ﬁed days

Industrial pollution

Cleanliness




Criteria/Indicators for
Society pillar

Employment
Doctor resource
Social welfare Healthcare
Pensions
Education
ociety

Public

r supply
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Criteria/Indicators for
Economy pillar

Income level
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PROMETHEE Il method

Stage 1: Building an evaluation

High potentiality and applicability i

i Processes the quantitative Stage 2: Determining
and qualitative data differences’ performance

é Pairwise comparison Stage 3: Buiding the preference

functions
& Provides scores divided into

advantages and disadvantages Stage 4: Calculating the
aggregated preferences

e Supported by a software with

graphical representation (GAIA) Stage 5: Calculating the positive

and negative outranking flows
é Does not require the

. Stage 6: Calculating the net
normalization of values

outranking flows
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Example: Social Welfare criterion Results

Middle school W1 =0.308

students share

Healthcare security

W, =0.269

coverage
Employment share

W, =0.231

Number of doctors
per capita

W, =0.115

White card

White card

Pension security

coverage W5 =0.077



Defining thresholds

Lack of access to decision makers

Define theoritical thresholds (q=25th percentile, p=75th percentile)

Density plot of Wastewater treatment rate

0.00 0.0 010 0.15
Differencies in evaluations






Criteria weights

Sustainability

Environment Economy Society
~ Cleanliness - deE\/C;Iggnr;I(ecnt  Social welfare
W, =0.3 W, =0.2 W, =0.275
Resource Built
— utilization — environment
W, =0.15 W, = 0.075




Final ranking
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Hierarchical clustering
Bottom-up approach

_______________

_______________

—— | An extension to Promethee to hierarchical multicriteria problem, J. Rosenfeld, Y. De Smet, (waiting for acceptance)




Final clustering

' London

. Stockholm

2 ' Berlin
' Paris

Copenhagen

®

®

J Hong Kong
Q Pra:
4_. Beijing

’ Shanghai




Visual representation
GAIA
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Sustainability pillars’ scoring

. Economy
. Society

. Environment




Sensitivity analysis
+/-20% criteria weights variation

Ranges and probability of ranks




Conclusion and
recommendations




Conclusions

* PROMETHEE Il method provides a complete ranking and scoring of 12
cities with respect to three different sustainability pillars

* An extended PROMETHEE Il (Clustering) allows to classify the cities into
4 classes

* By using GAIA, the social pillar is opposite to the economy pillar, while
the environment pillar seems to be independent from the others

* Sensitivity analysis based on changing criteria weights demonstrates
the ranking variation of only 4 cities (Berlin and New York, Prague and
Beijing)

* The model helps decision makers to decide where to put their available
resources for sustainability improvement of the cities



« Having the knowledge to develop indicator frameworks that
can respond to contextual factors while attempting to make
connections with theory (e.qg., weak vs. strong sustainability)

and overarching frameworks (such as the post-2015 agenda) is
likely to be more important than having access to lists of
indicators »

(Gudmunsson, 2015)
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