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The transport sector will be very hard hit by the “big rollover” in world oil production due to
occur within the next 10 years. Urban transport in particular is almost entirely dependent
upon oil, and will take many years to shift to other energy sources. Most cities will be
particularly vulnerable during the transition to a post-petroleum world. Likewise, the
growing focus on global warming and greenhouse issues places additional pressure on
urban transport to reduce its CO2 output. This paper provides a review of transport, urban
form, energy use and CO2 emissions patterns in an international sample of 84 cities in the
USA, Australia, Canada, Western Europe, high income Asia, Eastern Europe, the Middle
East, Africa, low income Asia, Latin America and China. This overview concentrates on
factors such as urban density, transport infrastructure and car, public transport and non-
motorised mode use, which help us to better understand the different levels of per capita
passenger transport energy use and CO2 emissions in different cities. Patterns of energy
consumption, modal energy efficiency and CO2 emissions in private and public transport
in the different groups of cities are examined. Automobile cities such as those in the USA
use extraordinary quantities of energy in urban transport. An average US urban dweller
uses about 24 times more energy annually in private transport as a Chinese urban
resident. Public transport energy use per capita represents a fraction of that used in
private transport in all cities, with rail being the most energy-efficient mode. CO2 emissions
from passenger transport follow a similar pattern. For example, Atlanta produces105 times
more CO2 per capita than Ho Chi Minh City. Some policy recommendations are outlined to
reduce urban passenger transport energy use and greenhouse gases and provide other
positive outcomes in terms of sustainability and livability in cities.
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1. INTRODUCTION

Cities everywhere are concerned about growing automobile dependence. Two of the factors that
are increasingly important to consider are the energy and greenhouse implications of automobile
dependence in cities. This paper provides a global view of these issues. It examines not only the
patterns of automobile dependence, transport energy use and CO2 emissions across a global
sample of some 84 cities in nearly all regions of the world, but also some underlying reasons for
these patterns. The discussion points to a series of policy implications, which are briefly
discussed. The paper commences with a brief description of the methodology, data sources and
cities covered by the study. Results are then presented for a wide range of transport and urban
form characteristics of cities, summarised by different regions in the world and divided
according to high and low income areas. Data covered include urban form and wealth, vehicle
ownership, private and public transport infrastructure and usage, public transport service and
modal split. A comprehensive set of transport energy use and efficiency data are presented for
private and public transport along with the resulting CO2 emissions. All relevant data are set out
in tables on the basis of averages for eleven world regions.  Some overall conclusions and
perspectives are drawn.

2. METHODOLOGY AND DATA SOURCES

This paper brings together a number of factors, which help us to characterise the transport, urban
form, energy use and transport greenhouse gas emissions of cities. The data are drawn from the
Millennium Cities Database for Sustainable Transport compiled over 3 years by Kenworthy
and Laube (2001) for the International Union (Association) of Public Transport (UITP) in
Brussels. The database provides data on 100 cities on all continents. Data summarised here
represent regional averages from 84 of these fully completed cities in the USA, Australia and
New Zealand, Canada, Western Europe, Asia (high and low income areas), Eastern Europe, the
Middle East, Latin America, Africa and China. Table 1 contains a list of the cities in the
database.

The database contains data on 69 primary variables, which depending on the city and the
administrative complexity and multi-modality of its public transport system, can mean up to 175
primary data entries. The methodology of data collection for all the factors was strictly
controlled by agreed upon definitions contained in a technical booklet of over 100 pages and
data were carefully checked and verified by three parties before being accepted into the
database. A detailed discussion of methodology is not possible in this paper.

From this complex range of primary factors, some 230 standardised variables have been
calculated. Cities can thus be compared across the areas of urban form, private and public
transport performance, overall mobility and modal split, private and public transport
infrastructure, the economics of urban transport (operating and investment costs, revenues),
passenger transport energy use and environmental factors, including CO2 emissions. For this
overview, which is focussed on energy and greenhouse in cities, only a selection of salient
features is chosen for comment. Tables 2 to 7 provide these data summarised according to the 11
regions shown in Table 1, divided into higher and lower income parts of the world.1 The data are

                                                  
1 The key to regional abbreviations used in Tables 2 to 7 is as follows. The specific cities comprising the regional
averages are found in Table 1.
HIGHER INCOME
USA US cities
ANZ Australia/New Zealand cities
CAN  Canadian cities
WEU  Western European cities
HIA  High income Asian
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for the year 1995. Data collection on these cities commenced in 1998 and was only completed at
the end of 2000. At this point, data for 1995 provides the latest perspective one can reasonably
expect for a study of this magnitude.

The following discussion summarises the results of how the eleven regions of the world
compare to each other on factors related to closely passenger transport energy use and
consequently, CO2 emissions from passenger transport in cities.

3. CHARACTERISTICS OF URBAN TRANSPORT SYSTEMS

3.1 Urban Transport and The Wealth of Cities
Rising wealth is a factor that is nearly always associated with increasing energy use and
motorisation, so a brief examination of wealth patterns in cities is provided here, especially in
relation to transport energy use. The relative income or wealth of metropolitan regions in this
paper is measured by the Gross Domestic (or Regional) Product (GDP) per capita in US dollars
of the actual functional urban region, not the state, province or country in which the city resides
(Tables 2 and 5). This factor is the basis for the split in the sample of cities between higher and
lower income regions. The higher income cities have average GDPs between $US 20,000 and
$US 32,000, while the lower income metro regions range from $US 2,400 to $US 6,000. As will
be seen later from the patterns of private and public transport, wealth alone does not provide a
consistent or satisfactory explanation of transport patterns in cities. This is despite claims by a
number of commentators that increasing wealth automatically tends towards higher auto
dependence (Lave, 1992; Kirwan, 1992; Gomez-Ibañez, 1991). Rather, the data point towards
deeper underlying policy and physical differences between cities in the different regions.

Likewise, in the case of transport energy use, within the higher income cities there is no
significant statistical correlation between per capita private transport energy use and
metropolitan GDP per capita. This is because within these cities there is no significant
relationship between the level of wealth and the use of private transport, which is the driver of
energy use. Reasons for this perhaps counter-intuitive result will become clearer in later
discussions.

                                                                                                                                                                       
LOWER INCOME
EEU  Eastern European cities
MEA  Middle Eastern cities
LAM  Latin American cities
AFR  African cities
LIA  Low income Asian cities
CHN  Chinese cities
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3.2 Private Transport

3.2.1 Car ownership
Globally there is an enormous variation in the magnitude of urban vehicle ownership and use.
Clearly, North American and Australian/New Zealand (ANZ) cities lead the world in car
ownership with over 500 cars per 1000 people (US cities nearly 600). Western European cities
are, however, closing on ‘new world’ cities with 414 cars per 1000, while Eastern European car
ownership is more moderate at 332, though it is rising rapidly. All other groups of cities average
between only 100 and 200 cars per 1000 people, except for the Chinese cities which in 1995 had
a mere 26 cars per 1000 people, though this is growing at an enormous rate (Tables 2 and 5).

Car ownership is always associated with wealth in the literature, so that a useful way of looking
at these data is to express car ownership as a factor of wealth (ie cars owned per $1000 of GDP).
Here we see that that the ANZ and Canadian cities are clearly the leaders in the higher income
cities (25 to 30 cars per $1000GDP), while US cities are less at 19. Western European and
prosperous Asian cities have only a fraction of the cars relative to their wealth (13 and 6
respectively). What is of major concern in lower income regions is the much higher level of car
ownership compared to their low-income status. Eastern European cities lead the race with 56
cars per $1000GDP, but African and Latin American cities are not so far behind with 48 and 41
respectively. Less prosperous Asian cities already have a rate of car ownership relative to wealth
that is virtually equal to cities in Australia/New Zealand. Chinese cities, despite an average GDP
of only $2,400, have almost the same rate of car ownership per dollar of GDP as Western
European cities (11 compared to 13), despite the latter cities having an average GDP per capita
of $32,000.

3.2.2 Motor cycle ownership
Motor cycle ownership is relatively insignificant in all regions (between 5 and 30 motor cycles
per 1000 people), except in the Asian cities (Tables 2 and 5). In the high and low-income Asian
cities, including China, motor cycles average between 55 and 127 per 1000 people, and they
form a significant part of the transport system. The extraordinary take up of motor cycles in low
income Asian cities and in urban China is seen in the fact that they have between 23 and 34
motor cycles per $1000GDP, compared to an average across all other regions of just 2. Motor
cycles are the most manoeuvrable motorised mode for avoiding traffic queues and the most
energy-efficient and affordable form of motorised private transport for moderate-income people.
As well, however, they are a major cause of air pollution, noise, traffic danger and transport
deaths in these cities.

3.2.3 Car usage
Car usage in world cities follows a more extreme pattern than mere ownership, indicating that
whilst cars may be owned to a similar degree in different regions, the need to use them varies
dramatically (Tables 2 and 5). This in turn relates to urban form factors and the viability of other
modes for various trip purposes. US cities require over 18,000 car passenger kms per capita to
meet the essential access needs and discretionary travel of their inhabitants. By contrast, their
high-income counterparts in Europe and Asia require only between 20% and 63% of that level
of use. In the lower income regions, car passenger kms per capita range from a mere 814 (4% of
the US figure) in Chinese cities, up to 3,300 in Middle Eastern cities (18% of the US figure).

In the same way as car ownership, we can normalise these data according to wealth to get a
better idea of how the cities compare relative to their incomes. In the case of car usage the US
cities and ANZ cities are the leaders with 578 and 576 car passenger kms per $1000GDP, with
Canadian cities some way behind at 415. But again, the Western European and the prosperous
Asian cities distinguish themselves in their low levels of private car mobility relative to wealth.
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The concern again arises with respect to lower income cities where the rates of private car
mobility per unit of wealth are comparatively high. African cities have some 940 car passenger
kms per $1000GDP, which is close to double the US and ANZ level. This effect seems to come
from the South African cities where two clearly distinct transport systems exist side-by-side (the
sizeable automobile-based system for high income people and the informal, public transport and
walking-based systems for the vast majority of poorer residents). Latin American and Middle
Eastern cities are virtually identical to the US and ANZ cities in private mobility relative to
wealth (580 and 595 respectively). Already, low-income Asian cities and Chinese cities far
exceed their wealthy Asian neighbours and even Western European cities in this factor (494 and
344 car passenger km per $1000GDP compared to 193 and 114).

3.2.4 Motor cycle usage
Usage of motor cycles relative to cars is comparatively small in high-income cities. Motor cycle
use, as a percentage of total private passenger kms, ranges from 0.25% in the US cities up to 9%
in the high-income Asian cities (Tables 2 and 5). By contrast, in low income Asian cities and
Chinese cities, motor cycle mobility represents 26% of passenger kilometres, while in the other
lower income regions it again is small, at between 0.7% and 3.8%. Again, if we normalise this by
wealth we see the huge commitment to motor cycles in low income Asian cities and Chinese
cities compared to anywhere else in the world (they average 152 motor cycle passenger km per
$1000GDP, while all the other regions average a meagre 10).

Why motor cycles have burgeoned in such a dramatic way in most Asian cities and in no other
parts of the world (nor in Manila where motor cycle ownership is actually about half the US
level), is an interesting policy question. The low penetration of motor cycles in Manila is
possibly a result of the extensive and effective jeepney system and paratransit-like motorised
tricycles (Barter, 1998). The role of motor cycles in urban transport, their potential to facilitate
urban sprawl by providing low cost private transport to large numbers of people, and their
environmental and human impacts, are important issues to understand. This is especially so in
cities like Taipei where ownership is some 200 per 1000 people and usage represents 35% of
private mobility. Notwithstanding this, as far as energy-efficiency is concerned, they are the best
form of private motorised mobility available.
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USA CANADA AUST/NZ WESTERN
EUROPE

WESTERN
EUROPE

HIGH
INCOME
ASIA

 Atlanta (2.90) Calgary (0.77) Brisbane ((1.49) Graz (0.24) Athens (3.46) Osaka (16.83)

Chicago (7.52) Montreal  (3.22) Melbourne (3.14) Vienna (1.59) Milan (2.46) Sapporo (1.76)
Denver (1.98) Ottawa (0.97) Perth (1.24) Brussels (0.95) Bologna (0.45) Tokyo (32.34)

Houston (3.92) Toronto (4.63) Sydney (3.74) Copenhagen (1.74) Rome (2.65) Hong Kong (6.31)

Los Angeles (9.08) Vancouver (1.90) Wellington (0.37) Helsinki (0.89) Amsterdam (0.83) Singapore (2.99)
New York (19.23) Lyon (1.15) Oslo (0.92) Taipei (5.96)

Phoenix (2.53) Nantes (0.53) Barcelona (2.78)

San Diego (2.63) Paris (11.00) Madrid (5.18)
S. Francisco (3.84) Marseilles (0.80) Stockholm (1.73)

Washington (3.74) Berlin (3.47) Bern (0.30)

Frankfurt  (0.65) Geneva (0.40)
Hamburg (1.70) Zurich (0.79)

Dusseldorf  (0.57) London (7.01)

Munich (1.32) Manchester (2.58)
Ruhr (7.36) Newcastle (1.13)

Stuttgart (0.59) Glasgow (2.18)

Av. Pop. 5.74 Av. Pop. 2.30 Av. Pop. 2.00 continued Av. Pop. 2.17 Av. Pop. 11.03

EASTERN
EUROPE

MIDDLE
EAST

AFRICA LATIN
AMERICA

LOW
INCOME
ASIA

CHINA

Prague (1.21) Tel Aviv (2.46) Dakar (1.94) Curitiba (2.43) Manila (9.45) Beijing (8.16)

Budapest (1.91) Teheran (6.80) Cape Town (2.90) S. Paulo (15.56) Bangkok (6.68) Shanghai (9.57)
Krakow (0.74) Riyadh (3.12) Jo’burg (2.25) Bogota (5.57) Mumbai (17.07) Guangzhou (3.85)

Cairo (13.14) Harare (1.43) Chennai (6.08)

Tunis (1.87) K. Lumpur (3.77)
Jakarta (9.16)

Seoul (20.58)

HCM City  (4.81)
Av. Pop. 1.29 Av. Pop. 5.48 Av. Pop. 2.13 Av. Pop. 7.85 Av. Pop. 9.70 Av. Pop. 7.19

Table 1. Cities in the Millennium Cities Database for Sustainable Transport by Region.

NOTES:
Lille, New Delhi, Turin, Lisbon, Buenos Aires, Rio de Janeiro, Brasilia, Salvador, Santiago, Mexico City, Caracas, Abidjan, Casablanca, Warsaw, Moscow, Istanbul were all
included in the database, but were incomplete in their data at the end of the project and hence have been excluded from this analysis.

Population sizes are shown next to each city in millions with the average population size per city for the regional group shown at the bottom of each column.
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Urban Form and Wealth USA ANZ CAN WEU HIA

Urban density persons/ha            14.9           15.0            26.2            54.9          150.3

Metropolitan gross domestic product per capita USD  $31,386  $19,775  $20,825  $32,077  $31,579

Private Transport Infrastructure Indicators

Length of freeway per person m/ person 0.156 0.129 0.122 0.082 0.020

Parking spaces per 1000 CBD jobs             555            505             390             261             105

Length of freeway per $ of GDP km/$1000 4.97 6.52 5.85 2.56 0.65

Public Transport Infrastructure Indicators

Total length of reserved public transport routes per 1000 persons m/1000 person            48.6         215.5            55.4          192.0            53.3

Total length of reserved public transport routes per urban hectare m/ha 0.81 3.41 1.44 9.46 5.87

Ratio of segregated transit infrastructure versus expressways 0.41 2.00            0.55 3.12 3.34

Total length of reserved public transport routes per $ of GDP km/$1000 1.55 10.90 2.66 5.99 1.69

Private Transport Supply (cars and motorcycles)

Passenger cars per 1000 persons 587.1 575.4 529.6 413.7 210.3

Motor cycles per 1000 persons 13.1 13.4 9.5 32.0 87.7

Passenger cars per $ of GDP cars/$1000 18.71 29.09 25.43 12.90 6.66

Motor cycles per $ of GDP mc/$1000 0.42 0.68 0.46 1.00 2.78

Private Mobility Indicators

Passenger car passenger kilometres per capita p.km/person        18,155       11,387          8,645          6,202          3,614

Motor cycle passenger kilometres per capita p.km/person              45              81              21             119             357

Passenger car passenger kilometres per $ of GDP p.km/$1000 578.44 575.80 415.15 193.35 114.44

Motor cycle passenger kilometres per $ of GDP p.km/$1000 1.43 4.11 1.0 3.70 11.32

Total private passenger kilometres per $ of GDP p.km/$1000 579.86 579.91 416.14 197.05 125.76

Traffic Intensity Indicators

Total private passenger vehicles per km of road units/km 98.7 73.1 105.8 181.9 144.4

Total single and collective private passenger vehicles per km of road units/km 98.9 73.3 106.1 183.1 149.6

Average road network speed km/h 49.3 44.2 44.5 32.9 28.9

Table 2. Land use, transport infrastructure and private transport system characteristics in higher income regions, 1995.
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Public Transport Supply and Service USA ANZ CAN WEU HIA

Total public transport seat kilometres of service per capita seat km/person       1,556.8      3,627.9       2,289.7       4,212.7       4,994.8

Total public transport seat kilometres per $ of GDP seat km/$1000 49.60 183.46 109.95 131.33 158.17

Rail seat kilometres per capita (Tram, LRT, Metro, Sub. rail) seat km/person             747.5          2,470.4              676.4           2,608.6           2,282.3

% of public transport seat kms on rail % 48.0               68.1                29.5                61.9                45.7

Overall average speed of public transport km/h 27.4 32.7 25.1 25.7 29.9

 * Average speed of buses km/h 21.7 23.3 22.0 20.2 16.2

 * Average speed of metro km/h 37.0 34.4 30.6 36.6

 * Average speed of suburban rail km/h 54.9 45.4 49.5 49.5 47.1

Ratio of public versus private transport speeds            0.58           0.75            0.57            0.79            1.04

Mode split of all trips

 * non motorised modes % 8.1% 15.8% 10.4% 31.3% 28.5%

 * motorised public modes % 3.4% 5.1% 9.1% 19.0% 29.9%

 * motorised private modes % 88.5% 79.1% 80.5% 49.7% 41.6%

Public Transport Mobility Indicators

Total public transport boardings per capita bd./person 59.2 83.8 140.2 297.1 430.5

Rail boardings per capita (Tram, LRT, Metro, Sub. rail) bd./person 21.7 42.5 44.5 162.2 238.3

Proportion of public transport boardings on rail % 36.7% 50.7% 31.7% 54.6% 55.4%

Proportion of total motorised passenger kilometres on pub. transport % 2.9% 7.5% 9.8% 19.0% 45.9%

Table 3 Public transport system characteristics and modal split in higher income regions, 1995.
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Overall Transport Energy Indicators USA ANZ CAN WEU HIA

Private passenger transport energy use per capita MJ/person        60,034       29,610        32,519        15,675          9,556

Private passenger transport energy use per $ of GDP MJ/$1000 1913 1497 1562 489 303

Public transport energy use per capita MJ/person             809            795          1,044          1,118          1,423

Public transport energy use per $ of GDP MJ/$1000 26 40 50 35 45

Energy use per private passenger vehicle kilometre MJ/km 4.6 3.9 5.0 3.3 3.3

Energy use per public passenger vehicle kilometre MJ/km 26.3 14.9 22.0 14.7 14.4

Energy use per private passenger kilometre MJ/p.km            3.25           2.56            3.79            2.49            2.33

Energy use per public transport passenger kilometre MJ/p.km            2.13           0.92            1.14            0.83            0.48

Overall energy use per passenger kilometre MJ/p.km 3.20 2.43 3.52 2.17 1.40

Public Transport Energy Use per Vehicle Kilometre by Mode

Energy use per bus vehicle kilometre MJ/km 28.8 17.0 24.1 16.3 17.3

Energy use per tram wagon kilometre MJ/km 19.1 10.1 12.1 13.7 7.9

Energy use per light rail wagon kilometre MJ/km 17.1 Not app. 13.1 19.5 11.7

Energy use per metro wagon kilometre MJ/km 25.3 Not app. 10.6 11.6 10.0

Energy use per suburban rail wagon kilometre MJ/km 49.9 12.1 48.8 15.4 10.4

Energy use per ferry vessel kilometre MJ/km 846.5 170.5 290.8 120.7 601.7

Public Transport Energy Use per Passenger Kilometre by Mode

Energy use per bus passenger kilometre MJ/p.km 2.85 1.66 1.50 1.17 0.84

Energy use per tram passenger kilometre MJ/p.km 0.99 0.36 0.31 0.72 0.36

Energy use per light rail passenger kilometre MJ/p.km 0.67 Not app. 0.25 0.69 0.34

Energy use per metro passenger kilometre MJ/p.km 1.65 Not app. 0.49 0.48 0.19

Energy use per suburban rail passenger kilometre MJ/p.km 1.39 0.53 1.31 0.96 0.24

Energy use per ferry passenger kilometre MJ/p.km 5.41 2.49 3.62 5.66 3.64

Greenhouse Indicators

Total passenger transport CO2 emissions per capita kg/person 4,405 2,226          2,422 1,269 825

Total private transport CO2 emissions per capita kg/person 4,322 2,107 2,348 1,133 688

Total public transport CO2 emissions per capita kg/person          83 119          74          134          162

Percentage of total passenger transport CO2 emissions from public transport % 1.9 5.3 3.1 10.6 19.7

Table 4. Transport energy use and greenhouse characteristics in higher income regions, 1995.
Notes: The energy use of electrically powered modes is based on end use or actual delivered operating energy. The CO2 emissions calculations for electrically powered modes take account of the fuel sources for
electrical energy generation (hydro, nuclear, different grades of coal, gas etc) in each country as well as electrical energy generation efficiency in each country.



10

Urban Form and Wealth EEU MEA LAM AFR LIA CHN

Urban density persons/ha            52.9          118.8            74.7         59.9          204.1          146.2

Metropolitan gross domestic product per capita USD  $5,951  $5,479  $4,931  $2,820  $3,753  $2,366

Private Transport Infrastructure Indicators

Length of freeway per person m/ person 0.031 0.053 0.003 0.018 0.015 0.003

Parking spaces per 1000 CBD jobs              75             532              90          252             127              17

Length of freeway per $ of GDP km/$1000 5.26 9.59 0.62 6.41 3.99 1.17

Public Transport Infrastructure Indicators

Total length of reserved public transport routes per 1000 persons m/1000 pers          200.8            16.1            19.3         40.2            16.1             2.3

Total length of reserved public transport routes per urban hectare m/ha 10.67 2.18 1.15 2.39 2.50 0.32

Ratio of segregated transit infrastructure versus expressways 9.11 3.54 3.36 3.16 1.33 0.77

Total length of reserved public transport routes per $ of GDP km/$1000 33.74 2.93 3.92 14.25 4.30 0.96

Private Transport Supply (cars and motorcycles)

Passenger cars per 1000 persons 331.9 134.2 202.3 135.1 105.4 26.1

Motor cycles per 1000 persons 20.8 19.1 14.3 5.5 127.3 55.1

Passenger cars per $ of GDP cars/$1000 55.78 24.49 41.04 47.89 28.08 11.03

Motor cycles per $ of GDP mc/$1000 3.50 3.49 2.91 1.96 33.90 23.30

Private Mobility Indicators

Passenger car passenger kilometres per capita p.km/person          2,907          3,262          2,862       2,652          1,855             814

Motor cycle passenger kilometres per capita p.km/person              19             129             104           57             684             289

Passenger car passenger kilometres per $ of GDP p.km/$1000 488.57 595.37 580.35 940.48 494.13 344.05

Motor cycle passenger kilometres per $ of GDP p.km/$1000 3.13 23.57 21.17 20.09 182.20 122.34

Total private passenger kilometres per $ of GDP p.km/$1000 491.70 618.94 601.53 960.57 676.33 466.39

Traffic Intensity Indicators

Total private passenger vehicles per km of road units/km 168.8 180.7 144.1 58.4 236.1 117.2

Total single and collective private passenger vehicles per km of road units/km 170.9 197.1 146.2 60.0 249.1 131.8

Average road network speed km/h 30.8 32.1 31.5 39.3 21.9 18.7

Table 5. Land use and private transport system characteristics in lower income regions, 1995.
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Public Transport Supply and Service EEU MEA LAM AFR LIA CHN

Total public transport seat kilometres of service per capita seat km/person       4,170.3       1,244.6       4,481.2    5,450.3       2,698.8       1,171.3

Total public transport seat kilometres per $ of GDP seat km/$1000 700.80 227.16 908.78 1932.77 719.01 495.01

Rail seat kilometres per capita (Tram, LRT, Metro, Sub. rail) seat km/person          2,478.8              125.7              316.1       1715.5              402.4                44.6

% of public transport seat kms on rail %               59.4                10.1                  7.1            31.5                14.9                  3.8

Overall average speed of public transport km/h 21.4 20.9 18.4 31.4 18.0 13.6

 * Average speed of buses km/h 19.3 18.5 17.8 25.8 16.2 12.5

 * Average speed of metro km/h 29.5 32.4 33.9 35.4

 * Average speed of suburban rail km/h 37.6 36.6 41.0 34.4 33.0

Ratio of public versus private transport speeds            0.71            0.68            0.60         0.80            0.81            0.73

Mode split of all trips

 * non motorised modes % 26.2% 26.6% 30.7% 41.4% 32.4% 65.0%

 * motorised public modes % 47.0% 17.6% 33.9% 26.3% 31.8% 19.0%

 * motorised private modes % 26.8% 55.9% 35.4% 32.3% 35.9% 15.9%

Public Transport Mobility Indicators

Total public transport boardings per capita bd./person 711.5 151.8 265.1 195.4 231.0 374.9

Rail boardings per capita (Tram, LRT, Metro, Sub. rail) bd./person 409.0 18.3 19.2 37.2 40.2 22.8

Proportion of public transport boardings on rail % 57.5% 12.0% 7.2% 19.0% 17.4% 6.1%

Proportion of total motorised passenger kilometres on pub. transport % 53.0% 29.5% 48.2% 50.8% 41.0% 55.0%

Table 6 Public transport system characteristics and modal split in lower income regions, 1995.
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Transport Energy Indicators EEU MEA LAM AFR LIA CHN

Private passenger transport energy use per capita MJ/person          6,661        10,573          7,283       6,184          5,523          2,498

Private passenger transport energy use per $ of GDP MJ/$1000 1,119 1,930 1,477 2,193 1,471 1,055

Public transport energy use per capita MJ/person          1,242             599          2,158       1,522          1,112             419

Public transport energy use per $ of GDP MJ/$1000 209 109 438 540 296 177

Energy use per private passenger vehicle kilometre MJ/km 3.1 4.2 3.7 3.7 2.6 2.7

Energy use per public passenger vehicle kilometre MJ/km 11.8 16.1 16.9 9.5 11.9 10.6

Energy use per private passenger kilometre MJ/p.km            2.35            2.56            2.27         1.86            1.78            1.69

Energy use per public transport passenger kilometre MJ/p.km            0.40            0.67            0.76         0.51            0.64            0.28

Overall energy use per passenger kilometre MJ/p.km 1.31 1.99 1.60 1.26 1.20 0.87

Public Transport Energy Use per Vehicle Kilometre by Mode

Energy use per bus vehicle kilometre MJ/km 14.2 20.6 18.0 18.1 14.4 9.8

Energy use per tram wagon kilometre MJ/km 10.5 2.9 Not app. Not app. Not app. Not app.

Energy use per light rail wagon kilometre MJ/km 19.7 14.3 Not app. Not app. 11.7 Not app.

Energy use per metro wagon kilometre MJ/km 10.4 Not app. 12.7 Not app. 21.3 10.5

Energy use per suburban rail wagon kilometre MJ/km 5.2 35.8 4.7 17.5 14.7 Not app.

Energy use per ferry vessel kilometre MJ/km 84.2 54.0 Not app. Not app. 25.0 297.6

Public Transport Energy Use per Passenger Kilometre by Mode

Energy use per bus passenger kilometre MJ/p.km 0.56 0.74 0.75 0.57 0.66 0.26

Energy use per tram passenger kilometre MJ/p.km 0.74 0.13 Not app. Not app. Not app. Not app.

Energy use per light rail passenger kilometre MJ/p.km 1.71 0.20 Not app. Not app. 0.05 Not app.

Energy use per metro passenger kilometre MJ/p.km 0.21 Not app. 0.19 Not app. 0.46 0.05

Energy use per suburban rail passenger kilometre MJ/p.km 0.18 0.56 0.15 0.49 0.25 Not app.

Energy use per ferry passenger kilometre MJ/p.km 4.87 2.32 Not app. Not app. 2.34 4.90

Greenhouse Indicators

Total passenger transport CO2 emissions per capita kg/person 694          812 678 592 509            213

Total private transport CO2 emissions per capita kg/person 480 761 524 443 441 180

Total public transport CO2 emissions per capita kg/person 214        51          154 149        96        33

Percentage of total passenger transport CO2 emissions from public transport % 30.8 6.2 22.7 25.2 18.8 15.5

Table 7. Transport energy use and greenhouse characteristics in lower income regions, 1995.
Notes: The energy use of electrically powered modes is based on end use or actual delivered operating energy. The CO2 emissions calculations for electrically powered modes take account of the fuel sources for
electrical energy generation (hydro, nuclear, different grades of coal, gas etc) in each country as well as electrical energy generation efficiency in each country.


