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pisman et al.
preferences on housing types in belgium

suburban

urban

95 % detached single-unit

detached single-unit38 %

preference in current community
suburban

urban

80 %

31 %
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Transportation plan of Belgian Limburg 
From 2004; still ongoing

Largest BRT project of Europe,
3 Spartacuslijn BRT routes
99 km of full dedicated busway

spartacusplan

Trambus as vehicle:
issues with low speed
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brussels quartier bleu, 
hasselt
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3 isolated lines for Poly-centric region
The directly served areas (black)
vs. areas served in distance (other colours)

spartacusplan
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Dispersed pattern of development 
in all scales:
difficulties in providing coverage 
with limited stops and lines, as 
planned in original Spartacusplan

spatial dispersion

dispersed
settlements
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Case Guangzhou:
Branching service to provide 
Point-to-point service around the BRT 
corridor

High-capacity service using smaller 
vehicles running frequently

branching lines?
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branching lines?

Problem of high operating costs in High-
income countries for High-frequent 
branching services remain;

Potential solution through automation
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Massive disinvestment from autonomous 
vehicles in 2022;

Promised level-5 autonomous driving 
(autonomous driving in all situations) 
unrealistic in near future

Realisable autonomous vehicle technology 
in limited automation only within 
dedicated, tailor-made infrastructure

the disillusionment of 
autonomous vehicle
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• Proposing alternative model of BRT 

for Spartacusplan

• Realisation until 2030

• Using achievable level of vehicle 

automation 

• Can tackle challenges of spatial 

transition

• Approaching from the interplay of 

both transportation planning and 

urban planning

research aim

24



THEORY 
AND
APPROACH

context

theory &
approach

immobility

new model
of brt

vision

design tools

application&
testing

conclusion
25



Starting Point: 
What are people of the 
countryside like?

theory

Polarised solutions: 
What can be done? 
(what are the possible solutions?)

Theoretical Aim: 
What should we aim for?
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theory

Polarised solutions: 
What can be done? 
(what are the possible solutions?)

Sedentarism:
Strong attachment to current community

TOD (transit-oriented development)

Status-quo 
Compact City

Shrinkage 

Urban islands

De-densification (mitigation)

Theoretical Aim: 
What should we aim for?

Network cities

Mobility justice:
Reading mobility through lens of justice
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method

Accessibility analysis

Commuting pattern analysis

Interviews and fieldworks

Online survey

Persona creation
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Immobility from spatial remoteness
lacking public transportation across the 
countryside, regardless of the present 
issues with urban forms (both ribbons, 
dispersed buildings, and cores)

immobility patterns

Immobility from poly-centricity: 
having non-central destinations
that require extreme time burden due 
to transfer.

Current accessibility per cores
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Immobility from with social exclusion, 
poverty, and discrimination
worsening transportation poverty 
through exclusion from opportunities

immobility patterns

Immobility from lacking access to cars
both permanently or temporarily; 
applies per different family members

Neighbourhoods with socioeconomic difficulties
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Immobility from dependents
Duty of bringing family members or 
other dependents to destinations

immobility patterns

Immobility from travelling across 
national borders on public transport
limited public transportation crossing 
borders

Commute between Limburg and neighbouring regions
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Discrepancy between employment
opportunities and people
Lacklustre public transportation offer to 
major employment cores

immobility patterns:
industry

Immobility of ideas and talent 
lack of good connection and network 
between innovative industries

Map of current accessibility on public transportation

Port of Genk
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No apparent immobility; 
control group

Wishes on combining 
sports and free time 

activities in the commute

persona a
Local countryside

car commuter
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Limitation of career 
opportunity due to lack of 

accessibility for kids

Bus connection present, 
but due to infrequent 

service (2x day) the risk of 
missing the bus affects 

Career opportunity

persona b
Transplanted car commuter

with child fostering tasks
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Limitation of activites
outside of home and 

school; limited autonomy 
and learning / 
development 
opportunities

persona c
Countryside youth
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Shift work incompatible 
with existing transit offer 

(07h – 20h)

Lack of access to cars limit 
employment 

opportunities to places 
where the neighbours

work same shifts

persona d
Blue-collar urban resident 

with migration background
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method

stakeholder analysis

wishes and requirements

morphological analysis

alternatives

criteria & weights

results

sensitivity analysis

Multi-criteria analysis for deciding the ideal 
mix of BRT elements and level of automation 
technologies

The higher level of automation would mean 
higher accessibility benefit and infrastructure 
requirements; creating the trade-off relation
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hypothesis

Large vehicle of the original Trambus can be 
divided into multiple vehicles

Small vehicles can be dispersed into the 
dispersed settlements via branch services

The operating costs can be reduced through 
automation inside BRT corridor
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alternatives

A
High-tech alternative; complete driverless 
operation in BRT corridor

B 
Low-tech alternative; no driverless technology 
would be applied 

C 
Middle ground, dispersed; vehicles form a 
platoon of multiple vehicles, but the driver on 
the first vehicle remain. 

T
Current Spartacusplan with Trambus

0+
Express bus along existing roads

0
No intervention made
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method

Categorisation of potential of location in 
Limburg, based on multiple metrics 
including:

• Accessibility

• Amenities

• Housing density

• Core/Ribbon/Dispersed building types

• Function mix

• (Y/N)Spartacuslijn stop, Coherent open 
space area

Concentrate
Concentrate types are areas to just keep it as it 
is; generally located in city centers, where 
often no intervention is required
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types and strategy

Strengthen:Transit
Areas where accessibility is lacking; 
BRT service will be focused by 
means of branch services, aim to 
become Strengthen:Housing types

Strengthen:Amenities
Amenity provision focus; limited 
locations (Eigenbilzen)
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types and strategy

Strengthen:Housing
Can be developed into alternative 
housing for countryside residents; 
already well-connected and less 
developed for housing, or 
transformed from 
Strengthen:Transit and 
Strengthen: Amenities types 
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types and strategy

Transform:Nature
Cause of fragmentation of open 
space; further expansion blocked 
with existing policy tools

Gradually attract residents into 
Strengthen housing areas 
voluntarily

59



types and strategy

Empower
Impoverished areas to provide 
economic opportunities

Industrial transition
Promote innovation and industrial 
transition
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synthesis

Current Spartacusplan and its 
pathways can only create 
alternative housing in bigger cities 
(Concentrate), or 
Strengthen:Housing areas; limiting 
capacity for spatial transition

Concentrate
Strengthen:Housing
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synthesis

New BRT model can supply the 
transit service to small cores across 
the province (Strengthen:Transit) 

Attractive for countryside 
residents: closer to their original 
community, more capacity to 
create less denser developments 
similar to what most countryside 
residents are used to

Concentrate
Strengthen:Housing
Strengthen:Transit
Strengthen:Amenities
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synthesis

After the transition is finished, the 
transit service can be gradually 
pulled from the dispersed 
settlements; shifting focus onto 
healthy villages cores and more 
cross-border destinations

Concentrate
Strengthen:Housing
Strengthen:Transit
Strengthen:Amenities
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pattern language

theoretical embedding insights from fieldwork

strategyimmobility types

tod
mobility justice de-densification network cities
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15 Principle patterns

10 Mobility integration patterns

13 Strengthen patterns

7 Transform patterns 5 Industrial transition patterns

4 Empower patterns
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transit service 
planning

For public transportation service planning, 
principle patterns are made with pattern 
language; action patterns are replaced 
with each possible destinations

Each principle patterns can be applied in 
the service design process by prioritizing 
certain parameters, like number of jobs or 
income level of the location.
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testing locations To test the patterns proposed and see how the 
public transport and spatial interventions (urban 
design) can synergise and inform each other, 
design exercise applying the patterns on 4 
testing locations were conducted, representing 
each spatial framework types 
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bosdel-noord

Closest industrial location from Genk city centre; 
direct surroundings occupied by car dealerships, 
building material stores, containerpark, and second 
hand stores

Material hub, second-hand economy, and incubator 
for logistics & circular material sector focusing on 
front-end application
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bosdel-noord:
transit solution
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bosdel-noord:
housing supply
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bosdel-noord:
flexible plots
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bosdel-noord:
evaluation

Spatial dispersion
The synergy of urban design and the proposed 
line provides positive effects by being the 
magnet for the dispersed settlements of 
Nebular city: it attracts the dispersed 
households by offering attractive, well-
connected living environment at the cost of 
slightly reduced density.

Deindustrialisation & Innovation
The synergy of urban design and the proposed 
line can accelerate innovation by creating 
attractive working areas, which are well-
connected with other industries, creatives, and 
knowledge institutions.

Spartacusplan & Mobility
The urban design indirectly benefits the 
transportation issues by providing more 
passenger base through development and 
mobility hub. The proposed line can connect 
relatively disadvantaged area with potential 
employments.
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Although he spends 
longer time commuting 
on bus than car, but now 

he can now do more 
activities during the 

commute, and also 
connect with other 

people.

persona a

81



Although he spends 
longer time commuting 
on bus than car, but now 

he can now do more 
activities during the 

commute, and also 
connect with other 

people.

persona a

82



nieuw-sledderlo

83



nieuw-sledderlo:
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nieuw-sledderlo:
evaluation

Spatial dispersion
It was not the aim of both transportation and 
urban design exercise.

Deindustrialisation & Innovation
The urban design with the help from 
transportation planning, can create 
opportunities for small-scale, local businesses in 
Sledderlo, compensating the gap left by the 
closure of nearby Ford Genk.

Spartacusplan & Mobility
The urban design provides space for shared cars 
and carpool, along with creation of new 
activities along the line. The proposed line can 
connect disadvantaged areas with potential
employments.
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Transit allowing finding a 
new work in Port of Genk;  

With more activities 
available, his every day 

life becomes vibrant. 

persona d
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Current N73

Incentivise: Supply stops

Reclaim: Redevelopment of nearby plot, single-track busway

Reclaim: Redevelopment of nearby plot and removal of parking lane; 
double-track busway

94



peer:
evaluation

Spatial dispersion
The synergy of urban design and the transit 
intervention provides positive result for spatial
transition by improving the densification 
potential and connectivity in the small towns, 
ultimately improving the attractiveness for 
development. This alleviates the burden of 
spatial transition from cities, and can provide 
more familiar and attractive alternative for 
countryside residents.

Deindustrialisation & Innovation
It was not the aim of both transportation and 
urban design exercise.

Spartacusplan & Mobility
The urban design exercise offers possible 
expansion of Spartacuslijn ROW, which can 
futher improve the transportation in Limburg, 
and can increase the capacity to tackle 
immobility.
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She can do more activities 
and discover new things 

on her own; fostering 
autonomy 

persona c
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romershoven:
evaluation

Spatial dispersion
The urban design and the proposed line 
provides does not directly provide positive 
effects on the spatial transition, as its purpose is 
to remedy the impacts on the existing residents. 
However, the message from not leaving the 
residents behind and ensuring service for those 
in countryside regardless would provide 
legitimacy for the institutions in spatial 
transition (Rocco et al., 2021).

Deindustrialisation & Innovation
It was not the aim of both transportation and 
urban design exercise.

Spartacusplan & Mobility
The urban design exercise sets the area’s activity 
centred around public transportation, 
facilitating modal shift and improving the 
financial feasibility. Moreover, the significant
improvements in immobility issues in the 
countryside is also aligned with the principles of
mobility justice.
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Resolving immobility for 
the kids also solved 

immobility of parent

persona b
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conclusions

The main research question:

“How can innovative transportation technologies help implement an 
equitable and sustainable transport network suited for Belgian 
Limburg that can catalyse the spatial transition?”
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END OF THE LINE
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