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Learning objectives

= For the identified interventions, assess potential co-benefits,

trade-offs, and anticipated challenges that may influence their
feasibility or acceptance

= Firmly ground the assessment in your identified system
interactions, feedbacks, and actors, thereby illuminating
effective transition pathways

Hanbit Lee



=PFL  Recap from last session

= Recap from previous exercise session

transcend

= \What are potential interventions? | o
= What are the indicators for different objectives?
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What is Multi-Criteria
Decision Analysis (MCDA)?

= MCDA is an integrated assessment method that can be
used to support decisions:

= |ncludes series of indicators within the same assessment.

= Captures the values of different stakeholders by using different
weights of the different dimensions.

= Allows to set priorities of where measures should be taken.

Hanbit Lee -



=PFL  Main elements of MCDA "‘
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2. Outranking methods

3. Analytical Hierarchy Process (AHP)
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=PFL - Weighted sum methods

Aggregation

= All performance scores obtained by an option are
aggregated and then integrated within an overall
score:

1. Standardizing performance scores

-

2. Multiplying such scores by their respective
weights

H
>

3. Adding all the resulting scores
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=PFL Weighted sum methods

“Standard deviation from the mean” (imposing a standard normal distribution):

actual value — mean value

1

standard deviation

actual value — mean value)
standard deviation

L=

“‘Distance from the group leader” (it assigns 100 to the leading alternative while other
alternatives are ranked as percentage points from the leader):

actual value

1100 )

best value

best value
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=PFL Weighted sum methods

“Distance from the mean” (the mean value is given 100, and alternatives receive scores
depending on their distance from the mean):

actual value )
mean value

1.100 (

li 100 ( 1- actual value —mean value )

mean value

“Distance from the best and worst performers” (positioning is in relation to the global
maximum and minimum; the index takes values between 0-laggard and 100-leader):

actual value —worst value )
best value —worst value

100 (
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=PFL MCDA for Nature-based Solutions (NbS)
spatial suitability

* Fresh water
» Food production

+ Soil

* Slope

* Hydrology

+ Climate

» Urban fabric

* Ecosystem type

= Different NbSs support
different sets of functions.

« Climate regulation
» Water regulation
» Water purification
» Natural hazard

= Sometimes, trade-offs must
be made between types of
ecosystem services and
different local needs.

» Waste management
» Demographics

» Public awareness
» Social cohesion

» Political stability

» Aesthetics

* Educational value
» Social relations
Recreation

= Spatially explicit participatory
suitability tools, such as GIS-
MCDA, are useful for this

* Land availability
* Opportunities

» Constraints

+ Development type

« Refuge habitat

purpose.
Opportunities Needs
= URB-401
Systems
Approaches
_fr°r;:S’itt‘f:ns Kuller et al. (2019) A planning-support tool for spatial suitability assessment of green urban stormwater infrastructure. Science of The Total Environment, 686, 856—868.
://doi.org/10,1016/j.scitotenv.2019.06.051
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=PFL  MCDA for NbS spatial suitability

Spatial Suitability ANalysis TOol
(SSANTO) addresses this for the
implementation of seven types of Blue
Green Systems (BGS) by exploring the
answers to two simple but fundamental
questions:

=  Where does the urban context best
accommodate BGS?

= Where are the various benefits and
co-benefits of BGS most needed?

m URB-401
Systems
Approaches i .
for Urban See more tool details, tutorials and case

Transitions studies: htips://urbanbeatsmodel.com/about-ssanto-pss/

c) Combined suitability
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MCDA for NbS spatial suitability
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Water Sensitive Urban Design
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Kuller et al. (2019) A planning-support tool for spatial suitability assessment of green urban stormwater infrastructure. Science of The Total Environment, 686, 856—868.
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Case study: Local energy transition in St-Prex

- Concrete projects already at an advanced stage of development

Débarcadice, Qual du
Suchat ot port de Talllacou

"‘\LL <A N D &';
o Tree planting o PV panels on the roof of

e Energy renovation of Vieux
municipal buildings

Moulin

- Possible long-term projects

<
<o
" syt = | EV mobility
Systems o District heating e
Approaches
for Urban
Transitions

Campfens et al. 2025
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Case study: Critenia set

CAPEX [CHF]

OPEX [CHF]

Annual savings [CHF]
Economic attractivity [qual]

Social

Popular support [qual]

Impact on the local quality of life [qual]
Job creation at a cantonal level [nb]
Public awareness [qual]

=Y
©

Hanbit Lee

Environmental

Avoided C0, [kg/yr]

Land use [m?]

Impact on biodiversity [qual]
Resilience [qual]

Technological

Avoided energy consumption [MWh/yr]
Local energy production [MWh/yr]
Lifetime of the project [yr]

Risk evaluation [qual]

Campfens et al. 2025
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Case study: Critenia set

Economic Social
. Economic Social . . Public .
CAPEX OPEX Annual Savings attractivty S Life quality Awareness Job creation
Tree planting 177000 75000 0 No impact High Positive impact | Positive impact 0.53
PV panels on STEPI's roof 476700 7900 105000 No impact High No Impact Positive impact 0.13
PV panels on Vieux Moulin's parking 322100 5975 63360 No impact Medium No Impact Positive impact 0.08
PV panels on Vieux Moulin's roof 288000 8630 128000 No impact Medium No Impact Positive impact 0.14
Energy renovation of Vieux Moulin 1996760 3000 26300 No impact Medium Positive impact No Impact 0.06
EV charging stations 69000 1524 0 No impact High Positive impact | Positive impact 0.00
District heating 4250000 110000 0 Positive Impact Low Positive impact No Impact 3.00
Environemental Technological
. o . Avoided energy | Local energy o X X
Avoided CO2 Land use Biodiversity Resilience ) . Lifetime Risk evaluation
consumption production
Tree planting 3 -320 Positive impact | Positive impact 0 0 25 Medium risk
PV panels on STEPI's roof 17.55 0 No Impact No Impact 0 150 15 Low risk
PV panels on Vieux Moulin's parking 10.296 0 No Impact No Impact 0 88 25 Low risk
PV panels on Vieux Moulin's roof 18.72 0 No Impact No Impact 0 160 25 Low risk
Energy renovation of Vieux Moulin 45.76 0 No Impact Positive impact 200 0 50 No risk
EV charging stations 0 0 No Impact No Impact 0 0 10 No risk
District heating 1274 2400 No Impact No Impact 0 4715 50 Medium risk

-
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Case study:
Criteria weights
per actor group

Position Policy makers Economic actors Civil society
1 Social acceptance Social acceptance Social acceptance
Job Creati OPEX
) 03‘ rea |on‘ | Blank |
Economic attractivity Annual savings
: Land use
Annual savings ) ] ‘
Lifetime Local energy production Life quality
3 ‘ , Avoided CO2 Biodiversity
Risk evaluation , . .
CAPEX Avoided energy consumption Public awareness
Avoided CO2
o ‘ Local energy production
Biodiversity . . .
4 , Public awareness Economic attractivity
Public awareness ‘ :
Avoided energy consumption
5 Life quality Lifetime CAPEX
Biodiversit
Avoided C02 ooty Resilience
6 ‘ , Economic attractivity L
Avoided energy consumption , , Lifetime
Life quality
7 OPEX CAPEX Blank
8 Land use | | Land use. Job creation
Local energy production Risk evaluation
9 Resilience OPEX Risk Evaluation
10 Annual Savings
11 Resilience
12 Job Creation

[y
C_]
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=PFL Case study: Criteria weights per actor group
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Critera weigthts

. , Aggregated criteria weight
12

35 327
31.1
272 266 26.7
228 232
17.8
149 I

Economic Social Environemental Technological

30
25

Weights

. e - q’ X u i - i L] i - i L] i - Civil i
p.?d OQ(—, \\\(\g 0\\\;9 Q@O Q&&{& P o e’a\f’ 00 NS qe‘% \\\esf,a (QQ“ \50“0 \a\“o \\)?& Weights - Policy makers Weights - Economic actors Weights - Civil Society
o ’ (® SRR AN A s & e
N IR P S VY € o 3
S AN P N
N Q &) &)
P‘(\ 0:(\/ Oc,\ o P td Q\-O -, O‘Q\‘ (\Z‘ QY
of . PP &
7’ R P
4 N e‘s
, P PRIt W
s < ©

——Weiahts - Policy makers —+—Weidhts - Economic actors —e—\Weiahts - Civil Society

= URB-401
Systems
Approaches
for Urban
Transitions

Campfens et al. 2025



=PrL  Application to the City Lab Project

1. Complete the performance matrix on the shared excel spreadsheet
= Selected interventions
= Selected criteria

2. Assume roles of 3 different stakeholders within your group. How
would they weight the criteria differently? Do the results change?

3. Based on the results of the MCDA how would you prioritize the
selected interventions and therefore design transition pathways?

= URB-401
Systems
Approaches
for Urban
Transitions
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https://epflch.sharepoint.com/:x:/s/ENAC-HERUS/IQC_8Bj4oKk0T50MlMTh3LW0Adqt6MpbuQ1oRKlYERfnTgo?e=LpBIYr
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Contact

hanbit.lee@epfl.ch

alejandro.gomeztejera@epfl.ch
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