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1. General motivation for the study
• Explain why sustainability assessment is relevant in the chosen cities.
• Define the thematic focus (e.g., “Mining Cities,” “Drought-Prone Cities”).

2. Selection of cities for comparison
• Make explicit the criteria for the selection of the four cities
• Provide an overview of key sustainability issues specific to each city, supported by sources (news 

articles, policy reports, scientific literature). You can summarize them, for instance in a table.

3. Research question

4. Definition of a “sustainable city” assumed for the study
• Use an established sustainability definition (from Lecture 1 or scientific literature) and adapt it to your

study context (e.g., “A sustainable drought-prone city is a city in which…”).

5. Conceptual framework:
• Develop a domain-goal conceptual framework as discussed in Lecture 3. Your domain-goal framework

offers a backbone for the indicator set you will develop.

1. Bibliography

The outline should be approximately 2 pages (excluding bibliography)

Guidelines
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 You need to cite every data source and external statements, opinions you refer to in your project, this holds
also true for research methods you use.

 For in-text citation:
• Direct quotes you need to cite in quotes: “citation” (author year: page) (=Harvard Style)
• Indirect quotes you need to reference at the end of the sentence with (author year: page) or: According to Author (year:

page), ...

 Please add a reference list (Harvard style)
• Barker, R., Kirk, J. and Munday, R.J., 1988. Narrative analysis. 3rd ed. Bloomington: Indiana University Press.

• Boughton, J.M., 2002. The Bretton Woods proposal: a brief look. Political Science Quarterly, 42(6), p.564.

 Harvard citation style: http://libweb.anglia.ac.uk/referencing/harvard.htm

Referencing

 Title, group number, student names and Sciper numbers.

 Number and label all tables/figures.
 Submit as PDF, titled: GroupX_outline.pdf, via Moodle. Substitute the X with your group

number.

Formatting of the Outline
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Program of the course 4

n° Date Session Milestones Project
1 19/02/2025 Introduction into sustainability and SA
2 26/02/2025 Sustainability issues in urban systems
3 05/03/2025 Key steps in SA #1: SSP, normative dimension, frameworks Groups formed
4 12/03/2025 Key steps in SA #2: Systemic dimension
5 19/03/2025 Key steps in SA #3: Participatory dimension Submission - Outline 19.03
6 26/03/2025 Deriving indicators (1/2)
7 02/04/2025 Deriving indicators (2/2)
8 09/04/2025 Influence matrix
9 16/04/2025 Multi-Criteria Analysis

23/04/2025 Easter break
10 30/04/2025 Deriving policy recommendations 
11 07/05/2025 Policy implications 
12 14/05/2025 Sustainability Assessment in practice
13 21/05/2025 Exam
14 28/05/2025 Presentation of semester work_2
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* May be updated depending on the number of students enrolled 

Lectures : BS 170 on Wednesdays, 13:15 – 16:00 (Lecture + Exercise)
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References on theory of city form
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 Jacobs, Jane The Death and Life of Great American Cities. 1961

 Alexander, Christopher. A Pattern Language. 1977

 Munford, Lewis. The City in History. 1961

 Bacon, Edmund. Design of Cities. 1967

 Lynch, Kevin. The Image of the City. 1960

 Lynch, Kevin. Good City Form. 1990

 Koolhas, Rem. Delirious New York: A Retroactive Manifesto for Manhattan. 1978

 Graham Steve & Marvin, Simon. Splintering Urbanism: Networked Infrastructures, Technological Mobilities,
and the Urban Condition. Routledge 2001, 217–242, 253–266, 92–93, 301–303.

 Sennett, Richard. The Conscience of the Eye: The Design and Social Life of Cities. W. W. Norton &
Company, 199

 Howard, Ebenezer. Garden Cities of ToMorrow. MIT Press, 1970, 50-69.

 Montgomery, Charles. Happy City: Transforming our Lives Through Urban Design. 2013

 Gras Alomà, Ramon. City Science: Performance Follows Form. 2024

 Metropolis (1927), directed by Fritz Lang.

*More specific readings are available as a separate pdf on moodle
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Poverty development over time

Bi
nd

er
 | 

Se
rra

-C
oc

h

7

Share of population living in extreme poverty 1995

*Extreme poverty is defined as living below the International Poverty Line of $2.15 per day. This data is adjusted for inflation and for differences in living costs
between countries
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Poverty development over time
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Share of population living in extreme poverty 2023

*Extreme poverty is defined as living below the International Poverty Line of $2.15 per day. This data is adjusted for inflation and for differences in living costs
between countries
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Poverty development over time
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Share of population living in extreme poverty 1977-2023

*Extreme poverty is defined as living below the International Poverty Line of $2.15 per day. This data is adjusted for inflationand for differences in living costs
between countries
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Poverty development over time
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Share of population living in extreme poverty 1977-2023

*Extreme poverty is defined as living below the International Poverty Line of $2.15 per day. This data is adjusted for inflationand for differences in living costs
between countries
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Poverty development over time
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Share of population living in moderate poverty 1963-2023

*Extreme poverty is defined as living below the International Poverty Line of $6.85 per day. This data is adjusted for inflationand for differences in living costs
between countries
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13

 Get to know the key steps of a sustainability assessment

 Understand what an indicator framework is and what it is used for.
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Sustainability 
Solutions Space: a 
method to assess 
urban sustainability
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 Procedural issues

 Normativity

 Systemic perspective

 Role of participation

Issues in assessing sustainability of urban systems
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Sustainability Solutions Space
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Lecture 3

Lecture 4

Lecture 6/7

Lecture 8
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Procedural dimension
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19Expert Approach Participatory Approach
1. Preparatory phase
Goal Assessing the sustainability of a city and identifying points of action 
User group Policymakers and city planners 
Function Benchmarking, evaluating, monitoring Evaluating, steering, monitoring
Participation Informative, consultative Co-development
Actors Experts Experts and stakeholders
2. System analysis
System boundaries Data-dependent Problem-dependent
Indicator selection Sustainability concept and system-based
System representation Clustering and scoring of cities Causal loop diagrams
3. Data measurement and analysis
Data Official statistics, longitudinal data Also qualitative data for one year possible
Method Data Analysis Interviews, workshops, system analysis
4. Assessment
Thresholds Scientific, international goal-setting Contextualised goal representation
Trade-offs Correlations Impact matrix, workshops
Weighting Stakeholder involvement Stakeholder involvement
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Normative dimension

Normative Dimension is related to ethical 
and value judgements that reflect 
societal or individual preferences. 
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Sustainability Solutions Space

Source: Binder et al., 2020
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How do the indicator sets measure urban sustainability?

To which extent do they differ from each other? 

Bi
nd

er
 | 

Se
rra

-C
oc

h

22



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

Indicator sets measuring urban sustainability differ 
in their selected indicators 

Most frequent (net) indicators ranked by the number of indicator sets in which they appear. 
Brackets enclose exemplified measurement units for each indicator based on the most frequent 
unit used in the indicator sets. 

Source: Merino -Saum et al., 2020

N = 67
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The SDGs target are 
unevenly represented

Merino -Saum et al., 2020
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Uneven representation of indicators regarding 
different dimensions

Source: Merino-Saum et al., 2020
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Indicators reveal priority 
setting of countries

Source: Merino -Saum et al., 2020
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Making normativity explicit
Phase Tasks Ex. of approaches

Before starting the assessment Making explicit researchers 
sustainability understandings

• Reflexive discussion of 
researchers own values

Preparatory phase 
System analysis and indicator 
selection

Spelling out what sustainability 
values guide the assessment

• Existing sustainability definitions of 
legitimate societal actors 
Sustainability values of societal 
actors

Preparatory phase (Goal setting)
System analysis and indicator 
selection (indicator selection)
Assessment phase (Trade-offs)

Finding a common ground for 
the sustainability assessment in 
a given context

• Transdisciplinary problem framing 
and vision development

Assessment phase (Trade-offs) Including the values of societal 
actors in the final assessment

• Transdisciplinary weighting of 
preferences
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Systemic dimension

A system is anything that is composed of 
system elements connected in a specific 
structure, which allows it to perform 
specific functions in a system 
environment. They produce their own 
pattern of behavior over time.” 

After Bossel, 1999, p. 20;Meadows, 2009, p. 2
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Sustainability Solutions Space 31

Bi
nd

er
 | 

Se
rra

-C
oc

h

31



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

1. Underlying sustainability framework
2. Parsimony 
3. Sufficiency
4. Context specificity
5. Data availability

Criteria for selecting indicators

Bi
nd

er
 | 

Se
rra

-C
oc

h

32



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

Which criteria are used to select indicators to measure urban sustainability?

How can we consider trade-offs and look into unintended effects? 

Merino-Saum et al. 2021
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33Number of neglected SDGs and total number of 
indicators per indicator set. 

Each point in 
the figure 
represents a 
set.​
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Proportion of potentially redundant indicators and 
number of indicators per set

Source: Merino -Saum et al., 2020)
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Trade-offs between  ecological footprint and HDI

https://www.eea.europa.eu/data-and-
maps/figures/correlation-between-
ecological-footprint-and

Ecological 
footprint 
(ha / person * year)

Human 
Development Index
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1. Consider three dimensions for sustainability assessment
• Procedural 
• Systemic
• Normative

2. Choose between participatory or expert approach
3. Make normativity explicit
4. Analyze trade-offs among indicators to be aware of 

unintended effects 

Conclusions
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet

Bi
nd

er
 | 

Se
rra

-C
oc

h

44



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

Su
st

ai
na

bi
lit

y 
As

se
ss

m
en

t o
f U

rb
an

 S
ys

te
m

s

Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Group project 2022: Claire Bernier, Lucie Dross, Manuela 
Goulart, Iléane Lefèvre, Amaia Soubelet
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Preparatory 
phase

51
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Sustainability Solutions Space 52
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1. Goal, function and user group
2. Contextualisation
3. Stakeholders
4. Scale (System boundaries)

Preparatory phase
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Education 
Primary care 
Public security
Health 
Social cohesion
Soil protection 
Noise pollution / air quality
Climate protection
Water quality
Biodiversity / 
Economic performance
Employment / Innovation

1. Establish goals, function & users

Society
Economy
Air quality
Food security
Transportation
Climate & Energy
Resource Management
Waste Management

Community
Economy
Education
Natural Environment
Resource use
Wellness

Identifying key sustainability issues/goals

Heidelberg Bogotà Calgary

How to identify these issues?
Who decides what is a key 
issue and what is not?
Who will use the results? 
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1. Establish goals, function & users (II)
(i) How to identify a finite set of key issues?

Combining ‘opening up’ and ‘closing down’ steps…

Stirling (2008) 

Research 

question

Heuristic exploration 

of potential stakes
Clustering, 

prioritization, etc.

Using indicators as 

“message carriers” 
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 Institutional analysis

 Surveys

 Focus groups, interviews, etc

 Scientific literature

1. Establish goals, function & users (III)
(i) How to identify a finite set of key issues/goals?
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1. Establish goals, function & users (IV)
(ii) Who decides what is a key issue and what is not?

Translate

Validation

Compose
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1. Goal, function and user group
2. Contextualisation
3. Stakeholders
4. Scale (System boundaries)

Preparatory phase
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 Which context is the sustainability issue related to
 Necessary because: 

• We are dealing with an open system that cannot be studied in isolation from 
its environment; 

• every improvement in one system, in terms of its sustainability, has an 
effect on its surrounding systems (see also first- and second-order 
cybernetics, and resilience)

2. Contextualization
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Education 
Primary care 
Public security
Health 
Social cohesion
Soil protection 
Noise pollution / air quality
Climate protection
Water quality
Biodiversity 
Economic performance
Employment / Innovation

What is the context in our three cities?

Society
Economy
Air quality
Food security
Transportation
Climate & Energy
Resource Management
Waste Management

Community
Economy
Education
Natural Environment
Resource use
Wellness

Heidelberg Bogotà Calgary
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1. Goal, function and user group
2. Contextualisation
3. Stakeholders
4. Scale (System boundaries)

Preparatory phase
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3. Stakeholders
How to identify key stakeholders?

De Marchi et al. 2000; Corral-Quintana 2001; Salgado et al. 2009; etc.

• Institutional analysis (examination of regulatory context, analysis of national and 
local press, study of grey literature, etc.)

• In-depth interviews (snow-ball sampling method)

• Participant observation

• (scientific) Literature review

Bi
nd

er
 | 

Se
rra

-C
oc

h

64



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

3. Stakeholders: case of energy transition 68

Wyss et al. (2018) 

Mapping key stakeholders: illustration 1 (Energy transitions – Austria)
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Mapping key stakeholders: illustration 2 (Energy transitions – Switzerland)

3. Stakeholders: case of energy transition



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

1. Goal, function and user group
2. Contextualisation
3. Stakeholders
4. Scale (System boundaries)

Preparatory phase
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4. Scale
Defining (geographical) scales…

“Internationalization” of environmental externalities…

Martinez-Alier (1997) 
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4. Scales
Defining scales…

District Canton Confederation

Giampietro & Mayumi (2000) 
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4. Scales / temporal dimension
Defining (temporal) dimension…

…How to integrate very long-term 
impacts into the assessment?

�
𝑡𝑡=0

𝑛𝑛 𝐶𝐶𝑡𝑡
(1 + 𝑟𝑟)𝑡𝑡NET PRESENT VALUE (NPV):

Time horizon

Net Cashflow for period t

Discount rate
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Frameworks for Urban 
Sustainability
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75Where do we start to measure sustainability?

How can urban 
sustainability be measured?

What is a sustainable 
city?

Conceptual 
frameworks

Procedural
frameworks

Procedural frameworks depict the methodology
implemented to measure a particular concept

They most often consist of a sequence of 
stages with dedicated tools

Conceptual frameworks are centered on the 
concept itself, its representation and its 
subsequent translation into metrics
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What is a framework?

How can urban 
sustainability be measured?

What is a sustainable 
city?

Conceptual 
frameworks

Procedural
frameworks

Procedural frameworks depict the methodology
implemented to measure a particular concept

They most often consist of a sequence of 
stages with dedicated tools

Conceptual frameworks are centered on the 
concept itself, its representation and its 
subsequent translation into metrics
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What is a framework?

How can urban 
sustainability be measured?

What is a sustainable 
city?

Conceptual 
frameworks

Procedural
frameworks

Indicator frameworks

Bi
nd

er
 | 

Se
rra

-C
oc

h



Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

78
Su

st
ai

na
bi

lit
y 

As
se

ss
m

en
t o

f U
rb

an
 S

ys
te

m
s

78What is a framework?

Halla & Merino-Saum (2021)
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Overarching concept Categories type 1 Categories type 2 Metrics

What is a framework?
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1. (re)Defining the overarching concept to be monitored

indicator frameworks as mind maps

By breaking abstract concepts into 
specific categories, indicator frameworks 
de facto (re)define the concept under 
analysis.
 Definition of sustainability!

Every indicator framework crystallizes a 
particular “sustainable city imaginary” 
(Elgert 2018)

Halla & Merino-Saum (2021)
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2. Guiding indicator selection and development

indicator frameworks as radars

Areas that need to be covered with 
indicators are identified

Potential gaps and/or redundancies 
among candidate indicators are spotted 
and made explicit

Halla & Merino-Saum (2021)
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82What are indicator frameworks for?

3. Structuring information

indicator frameworks as backbones

Indicator frameworks help to organize 
and classify the diverse and most 
often complex information embedded 
in any sustainability indicator set

Indicator frameworks constitute the 
central supporting part in any indicator 
set without which the set would collapse 
and become a mere conglomeration of 
disconnected items

Halla & Merino-Saum (2021)
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83What are indicator frameworks for?

4. Making interrelations explicit between indicators

indicator frameworks as educational scale models

Indicator frameworks express in a simple 
(yet not simplistic) manner how the 
assessed system functions, thereby 
providing insights as to how it can get 
closer to sustainability.

Halla & Merino-Saum (2021)
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84What are indicator frameworks for?

4. Putting metrics into context

indicator frameworks as anchors

Indicator frameworks explain how 
generic metrics are linked to 
concepts, thus elucidating the particular 
signification they carry in the context of a 
specific indicator set.

Indicator frameworks provide generic 
metrics with specific meaning, thereby 
mutating them from raw statistical 
data to complete indicators with a 
precise meaning.

Halla & Merino-Saum (2021)
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85What are indicator frameworks for?

5. Communication

indicator frameworks as business cards

Indicator frameworks can also be used 
as communication tools summarizing 
key information and providing a visual 
identity to the measurement initiative at 
hand.

Halla & Merino-Saum (2021)
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86Logic to define indicator frameworks

Six basic types:

• domain-based frameworks

• theme-based frameworks

• goal-oriented frameworks

• systemic frameworks

• (emerging logics)

• hybrid frameworks
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Def: Domain-based frameworks categorize indicators across the most general perspectives or 

sub-systems pertinent to sustainability and reducible only to the overarching concept (i.e. 

urban sustainability).

Halla & Merino-Saum (2021)
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Which domains receive more attention in indicator-based sustainability assessments?
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Illustration 1: London – Sustainable Development Commission

City of London (2017)

Where would you
locate water-related
metrics?
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Illustration 2: Circles of Sustainability

James (2015: xii)
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Illustration 3: Venn diagrams

Tanguay et al. (2010)
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Social Technological Economic

Environmental Political

Illustration 4: STEEP framework
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 They are easily understood

 They are helpful to check the relative importance of each sustainability dimension

 They often ignore what is happening at the interfaces between dimensions!

 In some cases, they might oversimply reality…

Disadvantages

Advantages

Merino-Saum, A. & Pineda, J. (2020)
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Def: Goal-oriented frameworks categorize indicators across outcomes seen as desirable for 

sustainability.

Halla & Merino-Saum (2021)
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2030 Agenda for Sustainable Development UN (2015)

Illustration 1: Sustainable Development Goals (SDGs)
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Illustration 2: Sustainability of European Port Cities

Edouard Cattin, Blanche Dalimier, Jean-André
Davy Guidicelli, Lorenzo Donadio, 2020
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 They relate indicators to specific sustainability goals.

 They are particularly supportive when the assessment’s goal is to measure progress.

 They involve high doses of normativity.

 They might hide value conflicts.

Merino-Saum, A. & Pineda, J. (2020)

Advantages

Disadvantages
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Hierarchization

Juxtaposition Matrix-like integration

Halla & Merino-Saum (2021; forthcoming)

Assimilation
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Illustration 1: Reference Framework for Sustainable Cities (RFSC)

RFSC (2014)

5. Hybrid frameworks
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Illustration 2: Swiss Indicator System for Sustainable Development

FSO (2004)
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Illustration 3: The “Green Cube”

Merino-Saum et al. (2018)

What is human society using 
from natural systems?

How such resources are being 
used?

To meet which goals?

Substantive dimension

Instrumental dimension

Teleological dimension
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 They make it possible to exploit synergies between different kinds of frameworks.

 They force set developers to work at a meta-level.

 They are time-consuming!

 They involve higher degrees of complexity…

Advantages

Disadvantages
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Conceptual frameworks determine a particular understanding about what Urban 
Sustainability is or should be. 

 Developing frameworks is more a process of invention than of discovery; they are 
built rather than found (Turnhout 2009).

Unavoidably, they impose a certain degree of normativity, which needs to be clearly 
described in the assessment! 
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• No fit-to-all framework exists. It is critical to build a framework that is tailored to the 
goals, needs and context of the indicator initiative. Do NOT merely replicate the 
blueprints of earlier initiatives!! 

• An equilibrium must be found between realism and usability. 

• If you target simultaneously several purposes with your indicator framework, hybrid 
solutions combining elements from several types are recommended. 
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Hierarchization

Hybrid framework

Domain-basedframework

Goal-based framework

Sustainability

Domains

Goals

Indicators
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Def: Theme-based frameworks categorize indicators based on topics and challenges pertinent 

to sustainability.

As a general rule, thematic frameworks go to a deeper level of detail than domain-based

classifications do (actually, the two schemes are usually combined into hierarchical systems – a 

basic domain-based classification further broken down into several issue-based categories in 

each domain).

Themes represent the most common categorization logic.

Halla & Merino-Saum (2021; forthcoming)
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City of Orlando (2018)

Illustration 2: Orlando – Sustainability City Plan
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Illustration 1: Sustainable City Index (SCI)

Sustainable Society Foundation (2014)
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Illustration 3: Emerging and Sustainable Cities Initiative
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 They are readily understandable.

 They are used worldwide (i.e. comparability).

 In some cases, coverage of sustainability domains might be unbalanced.

 Indicators might lack a clear link with sustainability goals.

Merino-Saum, A. & Pineda, J. (2020)

Advantages

Disadvantages
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Generally speaking, there are three 

different manners of defining the 

relationships between categories

1. In terms of the functional roles that indicator 

categories play vis-à-vis each other within the system

Halla & Merino-Saum (2021)

Def: Systemic frameworks categorize indicators based on a model that explicitly defines the 

relationships between indicator categories.
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2. Via dedicated indicator categories placed 

at the interfaces of primary categories

3. Sequential ordering of categories

Halla & Merino-Saum (2021)
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Illustration 1: DPSIR Model

EEA (1999)
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Illustration 2: MONET Typology

FSO (2012)
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O’Connor (2006)

Illustration 3: Tetrahedral model of Sustainability
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 They pay attention to the way that indicators are linked to each other.

 They force set developers to think in a systemic way.

 In some cases, asserted causal relationships between indicators are not based on empirical 

evidence!

 Indicator interactions often involve uncertainties, complexity and ambiguities, which are difficult 

to operationalize…

Merino-Saum, A. & Pineda, J. (2020)

Advantages

Disadvantages
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PAGE (2020), Indicators for an Inclusive Green Economy – Manual for 
Introductory Training, Partnership for Action on Green Economy, Geneva.
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