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Sorry for presenting some slides from
2019 and 2021.
Josef asked me to do this last year ...




technische universitat
dortmund

Multiple crises Dependencies

Climate change Russian oil and gas
Digitization U.S. digital companies
Global supply chains Chinese suppliers
Pandemics Societal solidarity

Ukraine war Stable world order / shared values

Johannes Weyer | 2022
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Strategische Souveranitat

Strategic sovereignty

Sustainability

= independence
= not isolation

Resilience

- societal transformation

Johannes Weyer | 2022 Worner/Schmidt (2022) - acatech 3
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external pressure

social (climate change)

science

politics

transformation *
System t; * ) { System t, *J

(present) (future)

m poor sustainable
Y o performance ?
m efficient

growing safe/reliable
- dissatisfaction

W “N
1 3

socially fair

Johannes Weyer | 2022
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Q
%
o
N7
<~
politics
3
transformation 4
System t; 2) Systemt, 9
(present) (future)
sociologist try to ...
1 . understand individual decisions

. explain systems’ dynamics
. explore options for intervention

. develop scenarios of transformation

behavioral data :
: predlct?uture system states

§
=
.}

Johannes Weyer | 2022 5



technische universitat

dortmund
Transformative
sociology

normative theoretical active

orientation basis commitment
17 SDGs Analytical sociology
Sustainability Modeling complex systems
Safety Governance
Resilience crisis management SN

transformation

Johannes Weyer | 2022
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Introduction

Model of multiple social systems
Agent-based modeling
Results of experiments

Conclusion and outlook

Johannes Weyer | 2022
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Basic model of a social system °2,
- family 7“9/3
- sports club 7
- company

- energy system
- global society

a )

[Structure tx+2]- - - -)[Structure tx+3]

oo pin |

Johannes Weyer | 2022

Weyer et al. 2015 8
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System B

stable grids

Structure ty 4

Structure ty Structure ty 1

)

control

N

feedback
System A

energy policy

Structure ty,» Structure t, 3

A )

Johannes Weyer | 2022 Weyer et al. 2015 9
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Transformative
sociology
theoretical
basis
Analytical sociology qualitative
Governance theory quantitative
participatory

Johannes Weyer | 2022
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Introduction

Model of multiple social systems
Agent-based modeling
Results of experiments

Conclusion and outlook

Johannes Weyer | 2022
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complex systems (artificial societies)

macro-micro-macro

social mechanism

aggregation, system dynamics
non-linearity

surprising outcomes
heterogeneous agents

individual preferences and behavior
decision-making algorithm

action theory (bounded rationality)
experiments (what-if)

scenarios > forecasts
impact of interventions (governance)

TAVYYA TAX rrvy4
A Y Y4y vy r > qAAAYAL
rvy dAqyAda Ay YrAva - YYr YA vy
vyhAy 4 Avyy Ay r AF A ARFrA 94 > x> Ad
AN A AvY TrAYA A Pa<d PYRYARPA <
A AL AApdp »yq Y A vy 4a
AAP4a > Ay Ay ap A » »a
vadry A d e YAhdrd 4A »y
ryd» YAy Yy v« rd A
d4rv« rdvy TYhry AdA A4y
lald rdAd Yoy L2 2 Y Ay
A <hry dAr4 v 4 \add A
4v YY4ry YEYCA <A ry Aby A A
¥4 a4 vy 4v YAYVYALAY AAVYM Yvr4
A A A4y v x AYh> 4» | Sl 1 4
A Aby rAAALAYY M 4Avw Arpddv 4
YAY PrAAMAA Arrpia rw Ad<A AbvyAy
ryv4 YYYAY4 Ar THAAN» Yrrvy hbraypdd
A A ANAALAAYTAML> pd 4 4 MFr vrvy AdvA <4
A>ry Avbyr» “Ahaa Y4 PAVYL«C4) ArPYVvrA»
« v PP hdd 4« r4 Yhha Y vAa
Ay PrAvh YYh « A9V Y4 v
«vviq rY A ¥ P AYAAPYA A4 4y Ary
ANy APITAAYEYA Y AYYVY Ary -
r« bdy Yy AYAAY AyYy«d44y YA AVhrY
v« YA AYAALPA A4 Y > v rdpAdYYY
4vvyy Apd wh4 4 AdAYF Aqdvvar AdAy r< vav
ARPPEY A<yLdpdyY Ay<4ry Avqay > Y 49
A YhAd wYTYHF 4 Yy > ¥4 L
rYAY YA b Yy 4
AA - Y<h
44 4a» YrAAL
4 AArd44 Ayy A wrYYA
Yy vryaA w4 4 4«< » Y4y MA Ary
AAA44 Ay h AAd44r>rYyY > » ¥ A9
A Andy Ahr Fraq4y > »AYy Adbrrd
» AP A <A4 Yrh A<A pA AdYAYAF
“ AA4L VYL LS o «h rAyY4q » rPrYVYAY
AAhdryrr4 Yry | 4 FrraryY F Ava
,A v Vv YY vYYAd p Ayp» YAY <4 v
ry « 444 Yr4d bPryvtAgy ri4v ">
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«rYYY - Ary by YAYAA
Av AYA«y AqAad YAAY
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Segregation (Schelling 1969)

Johannes Weyer |

2022
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Simulation framework

CO

SIMULATION OF THE

(5( /E D1 tﬂ l‘f‘fi

= rooted in analytical sociology
= mobility / energy system

= mobility / energy behavior
http://ccl.northwestern.edu/netlogo

Johannes Weyer | 2022

Adelt et al. 2018

14


http://ccl.northwestern.edu/netlogo

tLj technische universitat
dortmund
Mobility in the Ruhr district (MATSim)

e aess [InnaMo
’__/)’ . : Z Marl —"‘,_ .A > A % ¢ Ry <
a’ - N i i i?\*""*q At -

A E -

Philipp et al. 2023

I BT NE) .‘:_' ‘\;"’
a’o‘n’...sm‘.u;saa;nﬁs lQ‘) OBy A L AN ~AWubpettallls K 3 >4 Mg Agen g Smotion
Johannes Weyer | 2022 15



SIMULATION OF THE
el | GOVERNANCE OF COMPLE

SimCo GUI
| [ |

L w3 eme

Technology-Usage
[bike: 46; car: 88; ev:0; pt: 16; ]

sy el ded endf e o > Ag en tS (ty p es )

133 0
Agent types (absolute)

[pragmatist: 35; eco: 36; indifferent: 47; s: > N O d e S
Agents' long-time acount balance [ age (mean > E d

064368 g e S

Agents' long-time account balance [ age (max]

3,08955223880597 : > T e C h n 0 I O g i e S

Y » fast, cheap,
eco-friendly

: » Decision rules
e mode choice

» Politics
« limits, incentives

populated nodes populated edges
14 32

Johannes Weyer | 2022 Adelt et al. 2018 16
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Introduction

Model of multiple social systems
Agent-based modeling

Results of experiments

Conclusion and outlook

Johannes Weyer | 2022
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urban transportation

modes of governance
no control
soft control (incentives)
strong control (bans)

abstract model of big city (Dortmund)

dynamic interventions

Johannes Weyer | 2022
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Sustainable transformation (urban transportation)

I Ve

capacity | pollution on | pollution on
Governance | utilization

mode of edges

No control 21,4% 18,0% 33,3%
Soft control 15,8% 12,8% 24,7%
Strong 19,1% 15,6% 28,9%
control

Combined 16,4% 12,9% 24.7%

Johannes Weyer | 2022 Adelt et al. 2018 19
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Sustainable transformation (urban transportation)

I N

capacity | pollution on | pollution on
Governance | utilization

mode of edges

No control 21,4% 18,0% 33,3% 31,6% 62,5% 5,9%
Soft control 15,8% 12,8% 24,7% 46,0% 37,5% 16,5%
Strong 19,1% 15,6% 28,9% 41,4% 52,1% 6,5%
control

Combined 16,4% 12,9% 24,7% 49,9% 39,0% 11,1%

Johannes Weyer | 2022 Adelt et al. 2018 20
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Sustainable transformation (agent types) dortmund

Number No Intervention (Population) Number Soft Control (Population) S I M
4000 4000
3500 3500 SIMULATION OF THE
GOVERNANCE OF COMPLEX SYSTEMS
3000 3000 e
Penny pincher.-"
e o

2000 o | /\ § e _ﬁco
1500 1500 | i ><,'
_Indifferent

1000 1000 -+

. w0 | PragmM
k Convenient o

0 + t + + 0 t "
0 1000 2000 3000 4000 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 8000
Ticks Ticks
——Pragmatic ===Eco -——Indifferent - Penny Pincher ——Convenient
Number Strong Control (Population) — Combined: Soft and Strong Control (Population)
4000 - . 4000
3500 3500
3000 3000
2500 2500
2000 )( = 2000 7
1500 -+ - 1500 - X
1000 e 1000 ————
500 500 \
0 t t t t 0+ = 1 = t o t .
0 1000 2000 3000 4000 5000 6000 7000 8000 0 1000 2000 3000 4000 5000 6000 7000 8000
Ticks Ticks

Johannes Weyer | 2022 Adelt et al. 2018 21
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urban transportation

political regulation
five realistic scenarios (not combined)

abstract model of big city (Dortmund)

static interventions
fixed parameters

Johannes Weyer | 2022
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Political regulation of urban transportation (static interventions)

Emissions Acceptance / individual satisfaction
: H1: B!cycle Comfort (Increase 15,20
free PT ® 115 Cat Costs (neronse) bike comfort
@ H4: Car Speed (Reduction)
18 @ H5: PT Costs (Reduction)
§ 15,00
g cycling network _
E H
<
g I g 14,80
g : 2 road taxation
2 road taxation ? g
£
w 14 . .
speed limit
14,40
speed limit bike comfort
12 14,20
1,0 1.2 14 16 18 20 1/3/4 1,0 12 14 16 18 20
3 1 19 27 2 3 " 19 o7
1,0 0.8 0,6 0.4 0,2 0,0 5 1,0 08 0,6 04 0,2 0,0
Depth of Intervention Depth of Intervention

Johannes Weyer | 2022 Philipp/Adelt 2018 23
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urban transportation

political regulation
various scenarios (combined)

Ruhr model (MATSim/SimCo)
university population

static interventions
fixed parameters

In

UA

Mo

Johannes Weyer | 2022

24



-tU technische universitat
dortmund

Scoring function (adapted)

Scoring MATSim 75% ) Individual utility 25% o CO

N-1 N-1 " n
Splan = z Sactqg T Z Strav,mode(q) + SEU (H;) = Epij * U(O)j
q=0 q=0 j=1

activity trip

SIMULATION OF THE

Scoring activity

' Sact,q = Sdur,q + Swait,q + Slate.ar,q + Searl.dp,q + Ssort.dur,q
Scoring trip
Strav,q

- Cmode(q) + ABtrav,mode(q) * ttrav,q + ﬁm * A7nq

+ (ﬁd,mode(q) + :Bm * yd,mode(q)) * dtrav,q +

:Btransfer * xtransfer,q

Johannes Weyer | 2022 25
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Concept of an integrated, sustainable I n M o
mobility for the University Alliance Ruhr
UA RUHR
Change of mobility patterns?
S : Realworld
urvey Scenarios lab
(2020/21) (2021/22) (2022/23)

Mobilit Noskshaps Field tests
Mobility nees New technologies

New services

Johannes Weyer | 2022 26
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S
* individual preferences (survey) 0;30
* data collected via questionnaire —~ mobility behavior 7
(slider 0-10, sum: min 30, max 40) - reaction to incentives
Characteristics Outlier 1 2 3 4 3 Mean (all)
fast 0,9 -1,6 -0,8 1,0 0,8 0,8 7,8
cheap 0,5 -0,6 0,5 0,9 -3,1 1,4 6,3
eco-friendly -0,2 1,7 0,9 -2,2 -2,1 2,1 5,9
comfortable 1,4 -1,6 0,8 0,3 2,8 -2,2 4,7
safe 1,3 1,7 0,2 -0,6 1,4 -2,7 6,2
reliable -7,1 0,5 -1,9 0,8 0,5 0,5 8,1
percentage 0,2 19,3 23,4 26,0 14,8 16,2 100,0
Risc averse Indifferent Efficient_/ Cquort— Ecological
ecologicals pragmatic oriented savers
bike/PT 1? 1? car bike/PT

Johannes Weyer | 2022 Weyer 2022 27
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Raising bike comfort

Changes in mode choice, compared to base scenario
3,0 pp
2,5 pp bike
2,0 pp
1,5 pp
1,0 pp
0,5 pp
00 pp Combination
05 pp walk = bike comfort
1,0 pp ot = car costs
-1,5pp car

22,0 pp - stronger effect
10 12 14 16 18 20 22 24 26 28 30

emmDike emmCar esspt esswalk

Johannes Weyer | 2022 Weyer et al. 2023 28



Realworld lab

“bicycle station”
(TU Dortmund)

Oliver Krischer
(Secretary of Transportation,
North Rhine-Westfalia)

TU Dortmund
Oct. 5, 2022

Johannes Weyer |

2022
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Raising bike comfort — agent types

50
P 4,1 pp
4,0 pp 30
U pp
3,0 pp 2 3
o . _ N
-1,0 pp —— —
-2,0 pp g & — I
0o © -2,0 pp S
_3’0 pp _2 8 pp
-4,0 pp
(1) (2) (4) (5)
Risk averse and  Indifferent Comfort- Environmentally
environmentally oreinted conscious and
conscious price sensitive

Johannes Weyer | 2022 30
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Introduction

Model of multiple social systems
Agent-based modeling

Results of experiments

Conclusion and outlook

Johannes Weyer | 2022
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Transformative

normative
orientation

sociology

theoretical
basis

Analytical sociology

Agent-based modeling

methods

Johannes Weyer | 2022

active
commitment

Keuschnigg/Lovsjo/Hedstrom,
2018: Analytical sociology and
computational social science.
In: Journal of Computational
Social Science 1: 3-14.
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Seniorprofessur

a

Nachhaltige Mobilitat

2022-2025

Johannes Weyer | 2022
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NeMo.bil

NeMo.Cab

NeMo.Pro

d

UNIVERSITAT
PADERBORN

Johannes Weyer | 2022
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NelMo.bil will only run with input from social sciences!
A UNIVERSITAT hJ technische universitat - = Vobility behaviour / willingness to change

PADERBORN dortmund . .
NeMo.bil —> Governance of complex sociotechnical systems
Konzept
Individuelle Startpunkte Individuelle Zielpunkte

First Mile Uberlandfahrt & Mobiles Laden Last Mile

‘l( TT Mobilitéts-Hub % Digitales Okosystem Mobilitts-Hub ¥

"

resource and energy saving
cost-effective system
mobility for everyone

Moritz Ostermann (Universitét Paderborn), Johannes Weyer (TU Dortmund)

Johannes Weyer | 2022 Ostermann et al. 2023 (2> nemo-paderborn.de) 35
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Thanks for your attention!

Web sfs.sowi.tu-dortmund.del/ts

YouTube channel “Techniksoziologie Dortmund”
- www.youtube.com/channel/lUCHZaqgF TIQuiN785G72XnQzg
- https://cutt.ly/ahWayXC

Johannes Weyer | 2022 36
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