Fleet and vehicle activity

Data and results
Comparison with national models

Bart Van herbruggen
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Overview

1. Road vehicles

e Input data
e Model results
e Comparison with national model results

2. Rail vehicles

e Input data and assumptions
e Model results

3. Inland waterways

e Input data and assumptions
e Model results
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SUBSTITUTION ELASTICITIES
source: general literature
CALIBRATED on SCENES and TIF

CONGESTION FUNCTIONS W EMISSIONS FUNCTIONS
(SPEED-FLOW) » sources:
source: SCENES ROAD: COPERT Il with adapted fuel cons.
OCCUPANCY RATES W e 8 Bl odule
MOHRING FUNCTIONS GA FACTORE IWW: preliminary ARTEMIS nout data & functions
(PUBLIC TRANSPORT) source: SCENES + others
source: SCENES output data
ﬂ consistency check
1995 = SCENES = TIF
2000 = TIF (+TRENDS, EUROSTAT)
2020 = SCENES (only for baseline) /
AIR
_ EMISSIONS
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MODULE TKM VKM MODULE
P FUEL & ENERGY
T CONSUMPTION
VKM increase VKM detailed [ 2000 ~ PRIMES / RAINS
TRANSPORT COST/KM I shares

(prices, taxes, subsidies)

source: SCENES, COWI + others LC EMISSION FACTORS

sources: PRIMES, RAINS, LIFE CYCLE
ECOINVENT EMISSIONS

MODULE
VEHICLE STOCK VEHICLE
MODULE 995-2005 ~ actual sales l
LIFE CYCLE
STOCK IN 1995 | 1995 = TRENDS EMISSIONS

source: TRENDS + UIC

SCRAPPAGE FUNCTIONS
source: TRENDS + other

EXTERNAL COST FACTORS
source: CAFE CBA

v

SALES FUNCTIONS
source: sales in recent years
CAILBRATED on COWI 99-00 + TRENDS WELFARE

MODULE

total transport
EXPENSES, CS, PS,

GOVERN. REVENUE
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Road : input data

European data sources : e 1995 fleet statistics (by type, age)
e Mileage estimates by type, age

e Scrap functions (except AT, CH)

AR

Wl —» | imited aggregate 2000 statistics

» EUROSTAT-TRENDS

TRANSPORT COSTIKM veryenr 0 Wanares e ‘99 - '00 detailed sales and prices
» COWI -> Polk dB

(prices, taxes, subsidies)
source: SCENES, COWI + others

VEHICLE STOCK VEHICLE
MODULE STOCK 1995 -2005 ~ actual sales |

STOCK IN 1995 | 1995 = TRENDS |

+ e HDV : DE road counts by type
ourcs: TRENDS + other
v o e HDV : DE load factors by type

SALES FUNCTIONS
source: sale s in recent years
CAILBRATED on COWI 99 -00 + TRENDS

T 27 TRANSPORT & MOBILITY 10/10/2005 TREMOVE Contact Group : fleet and 4
/0" LEUVEN vehicle activity




Results — EU15 car fleet

[country|(All)|vehicle category|(All)|run|BC]|

Sum of vehicles

250,000,000

200,000,000 - vehicle type

OPCL medium+big LPG car +1,4 |

B PCGHB big hybrid gasoline car +2,0 |

B PCGHM med. hybrid gasoline car 1,4-2,0 |
OPCGHS small hybrid gasoline car -1,4 |
B PCGB big gasoline car +2,0 |

OPCGM medium gasoline car 1,4-2,0 |

B PCGS small gasoline car -1,4 |

O PCDHB big hybrid diesel car +2,0 |
OPCDHM med. hybrid diesel car 1,4-2,0 |
B PCDHS small hybrid diesel car -1,4 |

O PCDB big diesel car +2,0 |

E PCDM medium diesel car 1,4-2,0 |

E PCDS small diesel car -1,4 |

150,000,000

100,000,000 A

50,000,000

1995 2000 2005 2010 2015 2020

year
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Results - EU15 car vkm

[country[(All)|run|BC|vehicle category|(All)]

4,000,000

3,500,000 -

vehicle type

3,000,000 -

OPCL medium+big LPG car +1,4 |

B PCGHB big hybrid gasoline car +2,0 |
OPCGHM med. hybrid gasoline car 1,4-2,0 |
B PCGHS small hybrid gasoline car -1,4 |
B PCGB big gasoline car +2,0 |

B PCGM medium gasoline car 1,4-2,0 |

B PCGS small gasoline car -1,4 |
OPCDHB big hybrid diesel car +2,0 |
OPCDHM med. hybrid diesel car 1,4-2,0 |
OPCDHS small hybrid diesel car -1,4 |
EPCDB big diesel car +2,0 |

OPCDM medium diesel car 1,4-2,0 1

B PCDS small diesel car -1,4 |

2,500,000 -

2,000,000

1,500,000

1,000,000

500,000

0 -
1995 2000 2005 2010 2015 2020
year
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Results — EU15 LDT fleet

[country[(All)|vehicle category|(All)run[BC]

Sum of vehicles

25,000,000

20,000,000

15,000,000 -
vehicle type
OLTG light duty vehicle gasoline
ELTD light duty vehicle diesel

10,000,000 -

5,000,000

(?I 995 2000 2005 2010 2015 2020
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Results — EU15 LDT vkm

[country[(All)[run|BC|vehicle category[(All)|

300,000

250,000 -

e

vehicle type

150,000 OLTG light duty vehicle gasoline

ELTD light duty vehicle diesel

100,000

50,000

2995 2000 2005 2010 2015 2020
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Results — EU15 HDV vkm

[country[(All)[run[BC|vehicle category|(All)]

250,000

200,000 -

150,000 1 vehicle type
OHTD4 heavy duty vehicle +32 ton
OHTD3 heavy duty vehicle 16-32 ton
OHTD2 heavy duty vehicle 7,5-16 ton
EHTD1 heavy duty vehicle 3,5-7,5 ton

100,000 -

50,000

(;995 2000 2005 2010 2015 2020
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Results — EU15 2-wheeler vkm

country|(All)run|BC|vehicle category|(All)|

180,000
160,000 -
140,000
120,000 -
vehicle type
100,000 OMC4 motorcycle +750cc
OMC3 motorcycle 250-750cc
OMC2 motorcycle 50-250cc
80,000 - EMC1 motorcycle 2-stroke
EMP moped
60,000
40,000
20,000
0
1995 2000 2005 2010 2015 2020
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Results —EU 15 petrol cars
by emission technology

[country|(All)[fuel type[gasoline[run]BC]|vehicle category|(All)]

Sum of vehicles

160,000,000

140,000,000

120,000,000 vehicle technology

ERTG11 - Euro IV - 98 69 EC Stage200
B RTG10 - Euro 1l - 98 69 EC Stage20
BRTGY - Euro Il -94 12 EC

ERTGS8 - Euro | - 91 441 EEC
ORTG?7 - Open Loop

B RTG6 - Improved Conventional
ERTGS5 - ECE 15 04

ORTG4 - ECE 1503

ORTGS3 - ECE 15 02

ORTG2 - ECE 15 00-01

ERTG1 - PRE ECE

100,000,000

80,000,000

60,000,000

40,000,000

20,000,000

(i 9‘95 2000 2005 2010 2015 2020
year
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Results
Included biofuel introduction

Introduction of biofuel in road transport
e 2010 : 5.75 % of total fuels
e 2020 : 8% of total fuels
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© Comparisons - EU15

EU15 - % diesel cars in total car fleet and in total vkm

—O— EU15 - TREMOVE fleet
—— EU15 - STATISTICS fleet
—A— EU15 - TRENDS fleet
—@  EU15 - TREMOVE VKM
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Comparisons - Austria

Austria - % diesel cars in total car fleet and in total vkm

70% [ ) —O— AT - TREMOVE fleet

60% - ° @ @ @ —— AT - national fleet
50% | @ —A— AT - TREMOVE VKM

40% - ® AT - national vkm

In TRENDS : AT mileage diesel ~ petrol <- > in nat. model diesel > petrol
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© Comparisons - France

France - % diesel cars in total car fleet and in total vkm

—>— FR - TREMOVE fleet
—— FR - national fleet
—4&— FR - TREMOVE VKM
—@ FR - ,national vkm
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- Comparisons - Belgium

Mileages new cars TRENDS vs Belgian Statistics

40000
35000

30000
25000

E TRENDS
@ BE statistics

20000

KM/year

15000
10000
5000

big diesel medium small big petrol  medium small PCL
diesel diesel petrol petrol

vehicle types

Belgium data is considered to be very reliable (odometer readings)
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~ Comparisons - Belgium
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Mileages new trucks TRENDS vs Belgian Statistics
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@ BE statistics
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Comparisons - Austria

Share of older technologies in car fleet

—— pre-EURO | - national
——EURO | - national
==pre-EURO | - TREMOVE
=FURO | - TREMOVE
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Comparisons - Austria
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Share of new technologies in car fleet

—— EURO Il - national
——EURO IV - national
== EURO Il - TREMOVE
e F RO IV - TREMOVE

Overall good correlation, Austria considers early penetration of new
standards This information in not available in TRENDS-EUROSTAT dB
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Comparisons - Germany

% of HDV classes in total HDV
100%
90% -
80%
70% -
60% | 0O >32 ton
509 O 16-32 ton
40% - B 7.5-16 ton
0 3.5-7.5 ton
30% -
20% N
10% -
0% -
EUROSTAT % in motorway % inruralroad % in urban
1995 truck fleet vkm vkm road vkm
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Rail - input data

Historic data 1995-2000

- Fleets by train type

- Vehicle-kilometres by train type
— Occupancy / Load factors

» Source UIC = TRENDS

Forecast share of train types
— Same assumptions as TRENDS
— Except HST, based on SCENES (network development)

No national model data received for comparisons
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Results : EU15 Pkm by train type

[country|(All)|vehicle category|(All)[run](All)]

400,000

350,000

300,000 -

250,000 vehicle type

E passenger high speed train electric
E passenger locomotive electric

O passenger railcar electric

O passenger locomotive diesel

O passenger railcar diesel

200,000

150,000

100,000 -
50,000 -
0 T T T ‘
1995 2000 2005 2010 2015 2020
year
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Results : EU15 Tkm by train type

[country[(All)|vehicle category|(All)|run](All)]

300,000

250,000 -

/

200,000 -

vehicle type

O freight railcar electric
O freight locomotive diesel
H freight locomotive electric

150,000

100,000

50,000

0
1995 2000 2005 2010 2015 2020
year
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Inland waterways - input data

Netherlands dB (CBS) - 1995 & 2000

— Short Distance : NL domestic trips
e Tkm by commodity and ship type
e Load factor by commodity and ship type

— Long Distance : International trips through NL
e Tkm by commodity and ship type
e Load factor by commodity and ship type
e dB represents 70% of all international trips in EU
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Inland waterways - forecast

o future vessel fleet derived from NL
forecast for 2000 - 2015

e Additional info on changes in network
1995-2020 has been taken into
account (~ SCENES)
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type

[country[(All)[run[BC|vehicle categorylinland ship|

Results — EU15 tkm by ship

180,000
vehicle type
OPush barge > 3000 ton
160,000 -
OPush barge 1500-3000 ton
OPush barge 1000-1500 ton
140,000 -  — OPush barge 650-1000 ton
B Push barge 400-650 ton
— — @ Push barge 250-400 ton
120,000 — OPush barge <250 ton
e = B Tanker > 3000 ton
100,000 - OTanker 1500-3000 ton
OTanker 1000-1500 ton
B Tanker 650-1000 ton
80,000 1 B Tanker 400-650 ton
B Tanker 250-400 ton
60,000 - E Tanker <250 ton
ODry Cargo > 3000 ton
B Dry Cargo 1500-3000 ton
40,000 - EDry Cargo 1000-1500 ton
ODry Cargo 650-1000 ton
20000 1 ODry Cargo 400-650 ton
ODry Cargo 250-400 ton
EDry Cargo <250 ton
0
1995 2000 2005 2010 2015 2020
year
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