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Why do we need systems thinking for transitioning to sustainable cities?

What does it mean to take a systems approach for the Built Environment?

Challenges and Ways Forward



Why do we need a systems approach for
transitioning to sustainable cities?
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Lifestyle carbon footprints by country and across six major consumption domains

1.5°C target by 2035 |l 1.7%C target by 2035 (17% risk)
High-income _—

United States 18.1
Australia13.2
Canada 11.3

South Korea 8.9
ltaly 8.6

Germany 8.1
Portugal 8.0
Estonia 7.8

United Kingdom 7.8

Morway 7.8

Finland 7.8

France 7.0 Nutrition
Poland 7.0 Housing

Personal transport

sl ia 7.0
ovenia Goods

Japan 6.7 Leisure
Greece 5.9 Services
Upper-middle income 2035 targets
| 1.5%C target
Argentina 5.7 | 1.7°C target (17% risk)
|
China 5.5

South Africa 5.5
Tiirkiye 5.4

Brazil 4.0

Indonesia 3.0
Lower-middle income

India 3.2

Kenya 1.6
FFFrEe
Migeria 1.5 o

0.0 25 5.0 15 10.0 12.5 15.0 17.5
1C0e/capitajyear

How we organise the Built Environment is
determinant to how and how much we
consume.
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OUSTANABLECITE
INDCOMMUNTIES

Make cities and human settlements
inclusive, safe, resilient and sustainable.

Efforts to address urban sustainability
have grown but we don’t really see
deep transformation happening.
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Our analytical thinking is ok for simple problems
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But is limited for dealing with complex problems!
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Complex systems

Feed-backs Interconnections

Unintended consequences Highest potential for change is in reorganising parts
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We need to move from the tip to the bottom of the iceberg

1.5°C target by 2035 | Jl.7°C target by 2035 (17% risk)

High-income

TOTAL
United States 18.1 LOW
Australia13.2 rF .

Canada 11.3

REACT

EVENTS

South Korea 8.9
Italy 8.6

Fixes immediate harms with enforcement and L
technical adjustments that keep the system Efficiency
running without shifting trends. Approaches

Germany 8.1
Portugal 8.0
Estonia 7.8
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PATTERNS ANTICIPATE

United Kingdom 7.8 o
Norway 7.3 [ = Aims to reduce impacts through incentives,
Fintand 7.2 [ a information, and reporting, while keeping the
oy — s system's L ' ic intact.
France 7.0 EEE Nutrition p
Poland 7.0 B Housing =
Slovenia 7.0 ) = E&:};&;;al Ll E
Japan 6.7 B lcisure E STRUCTURES RED E S I G N
EFFTEER . —
Greece 5.9 ;t Se:""':es = Reconfigures rules, incentives, and power o
: . argets i
Upper-middie income | | fsac target m structures to change how the fashion Sufficienc
Argentina 5.7 | | 1.7°C target (17% risk) \D S"rs‘tem Gperatesl ApprDaChES
China 5.5 —
South Africa 5.5 | i} MENTAL DISRUPT g@
Tarkiye 5.4 [ MODELS Reorients the system around new goals, values,
Brazil 4.0 and cultural narratives, enabling fundamentally
W, different ways of proeducing and consuming.
Lower-middle income I
India 3.2 v
Kenya 1.6 HIGH
FFFERRT,
Migeria 1.5 ol
| | | | | | I
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5

1C0s/caphalyear Figure 1. The Iceberg Model: A Systems Approach for Policy Making based on Donella Meadows leverage framework. (Hot or Cool)



What does it mean to take a systems approach?



about looking at everything at the same time

SEN



Linear Thinking

Source: Systems Innovation Network
Guide series



What is the perspective on sustainability and well-

being?

What is the solution space where we are
looking for answers?

wide / integrated notions of
sustainability and wellbeing

notions of

narrow / siloed

sustainability and
wellbeing

Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better

What is the approach when trying to solve challenges? Aguilar et.al, 2025



What is the perspective on sustainability and well-

We created unsustainable cities by thinking narrowly and linearly

wide / integrated notions of
sustainability and wellbeing

being?

- 2 Optimised status Quo
() ©
206 > ¥
<EF D “Smart” unsustainable
3523 cities
- c m© 2
2z
v Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better
What is the approach when trying to solve challenges?






What is the perspective on sustainability and well-

We become more aware of challenges but ignoring complexity keeps us badly equipped

wide / integrated notions of
sustainability and wellbeing

being?

e
2 = Optimised status Quo
O% >w
D o 2=
N S35 & “Smart” unsustainable
= © = ..
oo £t v cities
el © ;
& = 4
c 3
v Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better
What is the approach when trying to solve challenges?
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What is the perspective on sustainability and well-

A mind set shift is necessary to come up with new “systemic” models

wide / integrated notions of
sustainability and wellbeing

being?

U [
S c Optimised status Quo Emergent paradigms
O% >w
G g =S
~538 35 “Smart” unsustainable
= © = ..
5 o £ v cities
= >
v Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better
What is the approach when trying to solve challenges?



What is the perspective on sustainability and well-

A mind set shift is necessary to come up with new “systemic” models

wide / integrated notions of
sustainability and wellbeing

being?

Emergent paradigms

e
2 = Optimised status Quo
S W Cities of stunted “islands of success”
v un = =
N S35 & “Smart” unsustainable
= 0O = .
O o £ v cities
el © ;
& = %
c 5
v Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better
What is the approach when trying to solve challenges?



What is the perspective on sustainability and well-

Transforming the policy culture and social imaginaries as well as planning models

, Societal Transformation

Sustainable cities of places and services for

Sectorial optimization people & planet

“sustainable parts” in
unsustainable cities

wide / integrated notions of
sustainability and wellbeing

being?

e
S = Optimised status Quo _
0% > w Emergent paradigms
2 C =g “« ” : Cities of stunted “islands of success”
58 o Smart” unsustainable
5 5 £ 0 cities
B c _g = :
c -
< Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better
What is the approach when trying to solve challenges?



Superblock Model

* Transformative mindset: Mobility is no longer the
end, but a means to enable higher-level goals like
liveability and healthy urban ecosystemes.

System integration: Grouping multiple blocks into a
cohesive urban unit that achieves the maximum
complexity with the minimum use of energy and
resources.
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Leverage: the superblock becomes an instrument
that allows us to rethink spatial planning modifying
key relations in the system with a transformative
purpose.
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Challenges and Ways Forward



Shortermism &
Technofixation

e, " change buid Built-environment perceived
s as “too difficult to change”

Not getting to critical adoption:
-lack of evidence

-lack of capacity

“Systems washing”

Bas loward

method:

Dominance of linear approaches: Rt ed

-poor culture of expermientation
and siloed governance and i
budgets narralves ¢

-lack of alternative measures of

success
Aguilar et.al, 2025



What is the perspective on sustainability and well-

Collaborative System Thinking to Facilitate the Shift

- -
Societal Transformation
Sustainable cities of places and services for
people & planet

Sectorial optimization

“sustainable parts” in -
unsustainable cities

wide / integrated notions of
sustainability and wellbeing

being?

e
S = Optimised status Quo _
0% > w Emergent paradigms
l e = o “ ” . Cities of stunted “islands of success”
52 o Smart” unsustainable
5 B E o cities
E c _g =
= >
< Optimisation / isolated Systemic innovation / interconnections and wholes/ends
elements/means change what we do and the organisation of our system

keep doing what we do, but better
What is the approach when trying to solve challenges?



Some key systems thinking tools:

Iceberg model and Meadow’s leverage ~ Systems mapping, causal-loop diagrams
points framework and systems dynamics model

List of Leverage Points
QOriginal source Leverage Points: Places to Intervene in a System
12. Constants, parameters, numbers - such as products sold, number of employees, etc.
Events ——— cm———
e - - -

11. The sizes of buffers and other stabilizing stocks, relative to their flows. o -~ - ~

’ ~ s ~
10. The structure of material stocks and flows - such as transport networks, population age structures. ,I \\ ” \\
s . I ’ \ +
9. The lengths of delays, relative to the rate of system change. "2 | i |
8. The strength of tive feedback | lative to the acts they are t t t inst. : L
e strength of negative feedback loops, relative to the impacts they are trying to correct agains Negatlve POSItI\Ie
7. The gain around driving positive feedback loops. . er .
Structures Counteracting Amplifying
6. The structure of information flows - who does and does not have access to information.

5. The rules of the system - such as incentives, punishments, constraints. R , .

4. The power to add, change, evolve, or self-organize system structure. - \\\ ,' \\ ’I’
\'h-._ ’d’ + ss‘- —”

3. The goals of the system. - - - -

2. The mindset or paradigm out of which the system - its goals, structure, rules, parameters - arises.

1. The power to transcend paradigms.

Source: Systems Innovation Network
Guide series
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Ireland’s Climate Action Plan 2023

Redesigning Ireland’s

Transport for Net Zero

TOWARDS SYSTEMS THAT WORK FOR PEOPLE
AND THE PLANET

Patterns -- - - -

Structure. - - - -

Mental
models

Policy intent

Reactive

Brownfield/
Infill targets

-~ -~~~ ~"Anticipatory
pricing

Budget
reallocation
(2:1 ratio}

Transformative

{structure)
Mainstreaming
of on-demand

services
Transformative

(mental models)

Thamesmead regeneration project- Peabody
Social Housing Association

— R4\
P
1 +
—'R1,
7
Individual nature / ? . Use of urban natural
orientation [ 'riat ntation | spaces - :t
2 / + :
+
+ + . 5
Aftractiveness of Perceived restorative ~_
p lity of thy
Support for —1R3 biodiverse spaces quasl yme
& e pace +
biodiversity -
/ o b 4
conservation __/R2} { | \‘ ) +
AT A + 3
2
/
Perceived biodiversity of
- + urban natural spaces
T e ——————————————— g
Conservation of urban e Feedback loop link from literature
natural spaces | memesseee=- 49 Feedback loop link from author’s hypothesis
y = . Link not involved in a feedback loop
Actual biodiversity of o _
urban naturel spaces ' Design/intervention method

+ nge text Loop title

Prioreschi, E., Zimmermann, N., Davies, M., & Pluchinotta, |.
(2024).

Communication
offorts

OECD (2022)
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Shared agenda for inclusive decarbonization
in housing renovation in the Barcelona
metropolitan region

Systems Innovation for Health and Climate in
Monterrey

1} Generalitat Unié
. de Catalunya Europea

Understand

Sevngmad h et Miare  Aeln P | = betugen s Sate Log

RIS3CAT Shared Agendas
as platforms for synergies

//, LONDON
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Initiative ... 4 ey




Bringing it to the ground: key take aways

 No one-fit all solutions, but shared systemic
structures mean there is scope for exchange and
scale- up

 Developing shared visions brings surprise and
enthusiasm

 Working with system thinking tools helps reconcile
perspectives and ask new questions about the actions
and policies people have been advocating for

* |n general people want to learn more and use
the tools




Thank you!

A.aguilarjaber@hotorcool.org
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