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Testing and evaluating
potential solutions to control urban sprawl,
through simulation
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Common policies tested in the 3 case cities

« 1. Public transport investments:
o rail networks
o radial or orbital networks
— The question is: do rail investments generate sprawl| ?

= 2. Policies aimed to reduce urban sprawl or reduce its
negative effects

— The question is: which measures are most effective ?
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The simulated public transport networks (1)

Brussels —raill REN

SCHEMA DU RER FERRE
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The simulated public transport networks (2)

Brussels —rail REN alternative
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The simulated public transport networks (3)

Helsinki

Legends:
Projects to be ready in 2005

Marja railway line
252 M€

Ring Road IV,
eastern part

Projects to be ready in 2010

City Rail link Tikkurila-
Kerava (UC) 8M€

Projects to be ready in 2015

Ring Road lll, Vantaan-
koski-Lentoasema
Road 109 M€

Projects to be ready in 2020

Ring Road lll, Hakunila-
Porvoo Motorway
34 M€

Ring Road Il Lento-a‘

asema Road-Tikkuril
25 M€

Ring Road lll, Vanha-

kartano-Vantaankoski

27 M€ Vuosaari Harbour

Road connections
188 M€

1

Ring Road II, Turku
Arterial Road-Hameenlin- Orbital connections
na Motorway 135 M€ at Pasila level

— : 10 M€
Jorvas Road from /\ :
Kivenlahti to Kirkko- \ Ring Road |, eastern
nummi 39 M€ and middle part

Turku Arterial Road 84 ME

City Rail link ki p T
Leppévaara-Espoo _ Wy
Centre 110 M€ ;.‘_)_:asw P Line

Ring Road I, Turku g Improvements of orbital
Motorway-Vallikallio o mo\oﬂ"@’l Y = connections:
71 M€ _ wes‘em - Western and Eastern Arterial Road
Ring Road |, Keila- zurka Artarial Rodd
lahti-Turku Motorway - - ; - Vihti Arterial Road
63 M€ . 3 Metro extension from Improvemenus Pasila Road 168 M€ | [Central Tunnel| | - Hdimeenlinna Motorway

— Ruoholahti to Matin- | | of Hakamaki 250 M€ - Tuusula Motorway

kyla 412 M€ road 77 M€ - Lahti and Porvoo Motorways
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The simulated _ v
public transport B
networks (4) | ' *

Stuttgart
S1+ A81

5

\ kilometers
= }

legend of cities legend of the light-rail system |egend of regional areas

W more than 100000 inhabitants stop of light-rail 51 ] NUTS 3 (Kreise)

4 50000 to 100000 inhabitants [Pl  Park &Ride [ ] NUTS 5 (Gemeinden)

& 20000 to 50000 inhabitants light-rail system Z2b study area Stuttgart
— _ light-rail system 51 Z2a corridor of the projects

legend of roads (opend in 1990) I Z1 central city Stuttgart

=== motorway NN Z project (light-rail
wooooo motorway A81 (opened 1978) Y%, Z project (motorway) RHTEE

=——— main roads




The simulation tools
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They are able to simulate the location changes due
to transport investments

Passenger and good flows

Land use
(spatial pattern of activities)

T

Regulation

by policies

Transport

Accessibilities
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Do rail investments generate sprawl| ?
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Scenarios

Variation in
the number
of
households
in the urban
centre (%)

Variation in
the number
of
households
in the urban
zones (%)

Variation in
the number
of jobs in
the wurban
centre (%)

Variation in
the number
of jobs in
the urban
zones (%)

Variation in
the
average
home-work
trip
distance
(%)

Variation in
the total
car

mileage
(%)

Variation in
the total
CO,
emission
(%)

Brussels
future REN

-3.6 %

-1.4 %

81%

Brussels
alternative
REN with
more orbital
connections

Helsinki
HMA full plan
+ speeding
up the rail
services by
25 %
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Do rall investments generate sprawl ?

» They generate sprawl, if the rail network extends to the
suburban/rural areas

» They generate sprawl, if the network is radial or radial +
orbital
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Policies wich were simulated — policies S B NOE e 2T
aimed to control urban sprawl or reduce Its negative effects

» Land use policies:
o tax on suburban residential developments (“impact fee”)
e regulatory measure on office location
o fiscal measure applied to offices

» Transport pricing:
e road pricing (car use cost increase)
e cordon pricing
e reduction of the fare of public transport

« Combinations
e Of land use and transport policies HrraTer




Brussels, 9 November 2004

Conclusions (1/3)

= Most effective w.r.t. urban concentration/land
consumption:

road pricing

“Impact fee” on residential developments (both in Brussels
and Helsinki)

fiscal measure to incite services to locate in A-type zones:
effective in B, not in H

% service jobs already located in A-zones In the reference
scenario:

e B:37%

o H: 70 %
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Conclusions (2/3)

» Most effective w.r.t. climate change and air pollution:
e road pricing

e parking policy
e land use policies have no or low impact
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Which measures
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are most effective w.r.t. urban concentration ?

Variation of the
number of households
in the urban centre

Variation in %

311

313 321 337 411 41

B Brussels OHelsinki OStuttgart ‘

311 313 321 331 411 412 423 %i

B Brussels OHelsinki O Stuttgart |

Variation of the
number of households
in the urban zones

Wariation in %




Which measures
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are most effective w.r.t. urban concentration ?

Variation of the
number of jobs in the

urban centre _ B | : Il—.|_|II|—|I I. .-*Q.I_}_‘

311 313 321 331 411 l_L2 423 512 813

Variation in %

W Brussels OHelzinki OStuttgart ‘

Yariation of the

number of jobs in the : I_l:
urban zones _ ol ] . ﬂ : : 'I_‘|_| . [] - =
a 311 313 321 331 411 I‘?JZ 423 512 813

B Brussels OHelsinki OStuttgart ‘

Wariation in %




Which measures are most
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effective w.r.t. fuel consumption and CO2 emissions ?

YVariation of the total
car mileage in the
study area

Yariation in %

B Brussels OHelsinki OStuttgart

—T T

T I_ T T T T T
311 313 !;l'l— 331 IiJ I12 I23 .‘I’[; Ii&

Variation of the CO2
emissions in the study
area

Variation in %%

B Brussels OHelsinki OStuttgart
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Package which was selected and simulated

Increase of car cost per km (+ 50 %)

+ congestion pricing : increase of car use cost during the peak
hours

Decrease of PT fare for trips to work place (- 20 %)

Fiscal measure on suburban residential developments

+ tax on new suburban residential developments (« impact fee »)
+ fiscal reduction in urban areas

Fiscal measure on offices

+ annual impact fee per employee when located in areas poorly
served by public transport
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Policy effectiveness to counter-balance, sses, o november 2004
sprawl due to transport investments

Brussels case — effect of the package of 4 policies on urban concentration (household location)

Effect of the measures on the number of induced households
in the Brussels-Capital Region

RER network (1)
priority measures
priority measures

(3)
Combination 811.
411 + 511 + 311
Combination 812:
411 + 511 + 331
Combination 813:
411 +511 + 311
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Scenario

Types of scenarios:
2021 RER network B Decrease of PT fare Fiscal measure on housholds
Priority measures Increase of car use cost Fiscal measure on services to business
(new 2021 reference) Combination of measures

(1) The effect of the RER network is calculated in comparison with the 2021 reference scenario

(2) The effect of the priority measures is calculated in comparison with the 2021 RER scenario

(3) The effect of the priority measures is calculated in comparison with the 2021 reference scenario
The effects of the other meaures are calculated in comparison with the priority measures

Brussels: how the scenario 813 together with the local investment plan (“priority

measures”) compensate the out-migration of households due to the REN
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Effect on the number of jobs in the Brussels-Capital Region

Brussels case — effect of the package of 4 policies on urban concentration (job location)

Effect of the measures on the number of induced jobs in the Brussels-Capital Region
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Change of the number of induced jobs

RER network (1)
priority measures
(2
result of the priority
measures (3)
Combination 811:
411 +511 + 311
Combination 812:
411 + 511 + 331
Combination 813:
411 +511+311 +
331

Scenario

Types of scenarios:
2021 RER network H Decrease of PT fare Fiscal measure on housholds
Priority measures Increase of car use cost Fiscal measure on services to business
(new 2021 reference) Combination of measures

(1) The effect of the RER network is calculated in comparison with the 2021 reference scenario

(2) The effect of the priority measures is calculated in comparison with the 2021 RER scenario

(3) The effect of the priority measures is calculated in comparison with the 2021 reference scenario
The effects of the other meaures are calculated in comparison with the priority measures
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Effect on the CO, emissions

Brussels case — effect of the package of 4 policies on CO, emissions

Effect of the measures on the CO2emissions due to transport at the morning peak hours
(7h-9h)

Lz ]

331

RER network (1)
priority measures
priority measures
Combination 811:
411 +511 +311
Combination 812:
411 +511 + 331

Combmation B
411 +511 + 311 +

tons/2h (morning peak)

Variation of the CO2 emissions in

Tested scenarios

(1) The effect of the RER network is calculated in comparison with the 2021 reference scenario

(2) The effect of the priority measures is calculated in comparison with the 2021 RER scenario

(3) The effect of the priority measures is calculated in comparison with the 2021 reference scenario
The effects of the other meaures are calculated in comparison with the priority measures
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Conclusions (3/3) — Evaluation of the package

Variation
in the
number of
households
in the urban
centre (%)

Variation
in the
number of
households
in the urban
zones (%)

Variation in
the number
of jobs in
the urban
centre (%)

Variation in
the number
of jobs in
the urban
zones (%)

Variation in
the average
home-work
trip distance
(%)

Variation in
the total car
mileage (%)

Variation in
the public
transport

modal share

(points)

Variation in
the total
co,
emission
(%)

Brussels — combination
813B
(scenario 813B assessed

2.6

1.4

3.0

1.0

1.1

55

-14.1

aoainst 003B)
against )

Yuo

Helsinki — combination
813H

(scenario 813H assessed
against 111H)

Stuttgart — combination
813S

(scenario 813S assessed
against 003S)
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