aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Decoupling
~ the Environmental
Impacts of Transport
from Economic Growth

'OECD (@

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT



TABLE OF CONTENTS

Table of Contents

EXecutive SUMMAIY. ... ... ittt ittt ettt riteeaenanners g
Chapter 1. Introduction . . ...... .. ... ... ... ... . . 13
1 Background. . ... .o e e 14

2. Decoupling: theconcept. ................ e e 15

3 SOMe CaAVEALS .. . . i i e e 17
Chapter 2. {Transport and the Econo;ny ............................ 21
1o IEEOAUCHON « .+« ottt e e et 22

2. General links between transport and economic activity. ........ 22

3. Factors influencing transportdemand. . ...................... 24

4. Passenger tTansport. .. ... i e e 8

S Freight HanspoTt . . ..ot i e 30

6. Elasticities. ... ..ot i e e e 32

7. Transport infrastructure and economic growth ................ 37

8. Elasticity of growth to transport infrastructure investments. . . . . 39
Chapter 3. Transport and the Environment. .. ....................... 43
1. Transportexternalities .. ... ..o i 44

2. Overview of transport externalitiesinEurope ................. 50

3 ENergy ConSUMIPLIOIL. . o .vv vttt et are e e 52

4, COP@MISSIONS ..o \ovtriiiin et eanees e 52

5. COEMISSIONS ... ... . evueiieeriniiniieiaeeniaaianean... 55
6. Trends across selected airpollutants. ............... e 56
Chapter 4. DecouplingIndicators .............................00uv. 59
- 1. Economic indicators of transport versus GDP ............... Lo, B0
2. Environmental impacts of transport versus GDP. .. ............. 62
Chapter 5. Policy Instrumenfe_i for Deco_upling et P 65
B 1+ (oY L Cud 1o« 66

2. General approaches fordecoupling .................... ... 66

3. Economic instruments . .............. e 70

4. Regulatory inSiTuments ... ... o...viiiiirnuerereiaaierinns 76

S. Investment INStrumMents. . ... .ot i e 81

6. Institutional armmangements . ..........oviirirn i rnnn.. 83

DECOUPLING THE ENVIRONMENTAL IMPACTS OF TRANSPORT FROM ECONOMIC GRCOWTH - ISBHN 92-64-02712-2 - @ OECD 2006 5



TAELE OF CONTENTS

7. Educationalinstruments . ...t 84

8. OQverviewof “soft"measures .............co v erennrnnnn 85

O BYMETEIES. . .ttt e e as

Chapter 6. National CaseStudies .................................. 87

1 Background. . ... ... e it 88

2 AUSEI A, .. ottt e i e e e e 88

B =3 2 1T 1 AU 89

G LAY L. e e 90

LT - - ) o 91

B, SPaAIML . ... i e e e e e 91

7 BWeden . . .. e 92

8. Heavy goods vehicle fee -~ Switzerland. . ...................... 92

9. Congestion charging-London ..................coovvinnnn, 94

Chapter 7L Conclusion: Towards a l?ecoupling Strategy............... 97

1. Overview of available instruments ... ................... ... 98

2. Conclusions and recommendations for policy action........... 101

GloBSaTY . . . . b i 105

References. . ... ... .o i i i i e e e 109
List of boxes

5.1. Transport fuel taxation ~Germany .......... O 74

5.2. Qverview of existing congestion pricing policies ................ 77

7.1. Decouplingin Easternm EUTOPE .. ......0ivtvrmiiie e nranean 102
List of tables

2.1. Transport ranking of top five freight sectors by value per tonne

and tonne-rmniles. . ................... e 23

2.2. External trade by mode of transport in the EU25,2004 ........... 26

2.3. Trips by purpose in Great Britain, Germany andthe USA . .. ...... 27

2.4. Estimated long-term transport elasticities ..................... 34

2.5. OQverall results: various elasticities ..................... O, 36

2.6. Vehicle travel elasticities with respect to usercosts ............. 37

2.7. Qutput elasticities derived from aggregated production functions . 40
2.8. Output elasticities derived from aggregate production functions .. 41
3.1. Total external costs of road transport in 2000 by cost category

and transportmode (EU17}. .. ... .. ..o 51
3.2. Range of reported external costs in cost- of—dnvmg studies

IMEhe US .. . e e e i e 52

6 DECOUPLING THE ENVIRONMENTAL IMPACTS OF TRANSPORT FROM ECONOMIC GROWTH - ISBN 92-64-02712-2 - & OECD 2006




TABLE OF CONTENTS

3.3. CO, emissions from the transport sector, million tonnes CO,

(excluding intermnational bunkers). .. .......... ... . oo 53
4.1. Growth rate of GDP, passenger and freight transport
. IntheUS, 1970102003 . ... ...ttt a i iaeeeans 60
4.2, Growth rate of GDP, passenger and freight transport
intheEU, 1970-2003. . .. .. it i m e 60
5.1, Road pricing categories. .. ... ..ttt i 75
5.2. Benefits of road-pricing. ......... ..o 76
5.3. Selected road pricingschemes. .............ooiiiiii it 79
5.4. Summary of results from Dutch CO, benchmarking study........ 80
5.5. Impact of telecommmuting on mass transit congestion
INTokyo, 2010 . . ..ot i 83
5.6. Main results of studies on the impact of "soft” measures
ontransportdemand. .. ... ... . i e 86
* 7.1, Instruments for decoupling: overview ............. ... ... 99
/
List of figures
. 2.1, Major sectoral contributions to USGDP, 2003 ... ...... e . 23
2.2, Modal share of types of goods transported in the EU15, 2003. ..... 24
' 2.3. Growth in world trade, GDP and transport, 1980-2000. . .......... 25
2.4. Motorisation level and wealth in selected OECD countries,
1970-2000. o . v vttt it e e e e e e 28
2.5. Modal split of passenger transport in the EU, the USA
andJapan, 2003 .. . ... s 29
2.6, Pagsenger transport trends by modes in the US, EU
and Japan, 1970-2003. . ... ... .. i e 30
2.7. Trends of road freight intensity and GDP per capita
inthe OECD area, 1970-2000. . ... .. ... . it iienrennns 31
2.8. Modal split of freight transport in the EU, the USA
andJapan, 2003 ... ... .. 31
~ 2.9. Freight transport trends by moedes in the US, the EU15
and Japan, 1970-2002. . ... ... i 33
2.10. Links between transport infrastructure investment
and economMiCgrowth . ... e 38
3.1. US greenhouse gas emissions by economic sector, 2003.......... 47
3.2. Energy consumption of transport and all sectors in the US, Japan
' and Europe, 1970-2002. . .. .. .. o e 53
3.3. CO, emissions by sourcein Austria ............ ... ... 54
3.4. CO, emissions by sectors in the US, Japan and the EU,
1970-2002. . . o v e et e e S5
3.5. CO, emissions by modes of transport in the EU15, 1970-2005 .. ... 56

DECOUPLING THE ENVIRGNMENTAL IMPACTS OF TRANSPORT FROM ECONOMIC GROWTH - ISBN '92-64-02712-2 - @ OECD 2006 7



TABLE OF CONTENTS

3.6. CO emissions of the transport sector, read transport

and all sectors in the US and the EU, 1970-2002 .. ............... 57
3.7. Trends in CO,, CO, NO, and VOC emissions from road transport
and rail transport in the US, 1970-2002. . ... .................... S8

4.1. Comparison of trends of total transport, GDP growth,
road freight transport and air passenger transport in the US

and the EU, 1970-2003, 1970 =100, . . . ... ..ot iii i viee i 61
4.2, Trends in CO,, CO, NO; and VOC emissions from road transport
and GDP growth in the US, 1970 to 2002, 1970=100............. . 82

4.3. Comparison of trends of CQ,, CO, NO, and VOC emissions
rom road transport and GDP growth in the EU,

1970102002, 1970 =100 . . ... ... .. e 63
5.1. strategies for decoupling freight transport

fromeconomicgrowth ........ .. ... ... il 67
$.2. Revenues from environmentally related taxes in % of GDP.. .. .. ER & |
5.3. Revenues from environmentélly related taxes in %

of total ta YEVENUe . . .. ..ttt i e P i |
5.4. Environmentally related taxes..............oovviiiiiinn, 72
5.5. Tax rates on petrol and diesel in OECD member countries. . ... ... 73
5.6. Potential emissions reduction through pricing. ... " ............ 76

8 DECOUPLING THE ENVIRONMENTAL IMPACTS OF TRANSPORT FROM ECONOMIC GROWTH - [SBN 92-64.02712-2 - € QECD 2006.




