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Introduction

The Australian transport task consists of a diverse range of services and ‘activifies,
with greatly differing scales of operation and levels of patronage. Any line of inquiry
involving the national transport sector or its societal influences usually requires
knowledge of the levels of aggregate transport tasks In particular, concern over the
impact of transport activities on the environment (especially from greenhouse gas
and noxious emissions) focuses attention on tansport efficiency issues Proper
assessment of such issnes is founded on measurement of the utilisation levels for the
different modes. One of the imperatives for national debate on the management of the
tansport task is an adequate understanding of the task components and their trend
rates of growth

There are various theoretical difficulties with deriving national transport
aggregates One example, for freight transport, would be accounting for the use of
private cars to transport goods (such as groceries) This is generally counted as only
a passenger movement in transport activity surveys. Yet were the consumer to order
the goods delivered, their carriage would be recorded as freight movement However,
such theoretical impediments to calculating task estimates are minor compared to the
practical difficulties resulting from the fragmented nature of data collection on the
extent of Australian passenger and freight movement

There have been few past attempts at presenting national estimates of all major
transport activities in Austtalia Detailed transport statistics by mode were once
presented annually by the Australian Burcau of Statistics (ABS) in the bulletin
Transport and Communication, but this was discontinued in 1972 A consultancy
report for the Energy Research and Development Corporation (Apelbaum, 1991) has
probably been the most complete recent effort It updates a previous consultancy
report by Nelson English, Loxton and Andrews Pty. 1td (NELA, 1988) and gives
modat estimates for three separate years; 1975-76, 1984-85 and 1987-88. Newman and
Kenworthy (1989) obtained a significant amount of moedal data for 1960, 1970 and
1680 - but dealt only with urban passenger movement.

The Burean of Transport and Communications Economics (BTCE) has also
recently presented task estimates by mode, for the years 1984-85 and 1987-88 (BTCE,
1991a) The then Bureau of Transport Economics (BTE) had previcusly published
estimates of national transport levels in two Occasional Papers, for 1970-71 (BIE,
1975) and 1975-76 (BTE, 1980}. o

Also, transport surveys at the national level are relatively infrequent. For example,
the main data source for road vehicle utilisation and trucking activity, the ABS Survey
of Motor Vehicle Use (SMVU), is only done once every three years Over the last
decade there has been only one national survey of day-to-day travel across all
passenger modes - by the Federal Office of Road Safety for 1985-86 {Adena and
Montesin, 1988)

Trend analysis based on these past estimates is hampered by there generally being
a shortage of comparisons between years, deficient coverage of some modes, often
conflicting estimaies derived, and a lack of adequate discussion of the estimation
methods. This paper strives to draw together the disparate estimates from existing
sources: the above-mentioned studies, regulatly collected transport statistics (mainly
by the ABS, the Department of Transport and Communications, and the BTCE) and
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detailed localised surveys (for example, Trends in Morning Peak Travel in Sydney
1971-1981 by the Stare Transport Study Group).

By reconciling inconsistent sources and developing appropriate measurement
methodologies, we have derived estimates of the Australian domestic freight and
passenger transport tasks over the years 1970-71 to 1990-91. Proper discussion of
ransport issues requires that the different components of the complete transport task
be considered separately. This paper divides both passenger and freight movement by
sector (urban and non-urban), mode (road, trail, air and sea) and vehicle type. The
urban sector consists of all districts with a population of greater than 40 thousand.

Appendices to the paper outline the major areas of difficulty in making these
estimates of modal transport activity - specifically, conflicting evidence on average
car occupancies, a paucity of data on bus activity (which necessitates a method of
indirect estimation), and a lack of estimates of the road task for years between the
ABS Survey of Motor Vehicle Use (conducted triennially).

Although subject to inevitable measuwrement error (especially in those areas
affected by scarce or conflicting data), the resulting time series on modal composition
should prove to have applications to a variety of studies. These would include
research on vehicle emission levels, the transport intensity of economic growth, road
funding, and urban planning

The freig_ht task

The total Australian freight task in 1990-91 is estimated to have amounted to 281.4
billion (10°) tonne-kilometres The movement of freight within Australia comprises a
- collection of activities as diverse in character as in geographical location; including
= the long-haul movement of domestic raw materials for secondary industry (primarily
iron ore, oil and coal) by coastal sea freight, the carriage of primary products from
.- inland mines and farms to coastal city markets and export ports by railway, and the
" urban and intercity distribution of non-bulk goods for consumption by road transport
Table 1 presents the modal composition of the Australian freight task over the
last two decades (1970-71 to 1990-91). The urban freight task (detailed in table 2)
+ 1s accomplished almost exclusively by road transport, so the other modes are assumed
- to involve non-urban freight movement only. Due to the wide variance in the average
o length of haul across the different modes, tasks that appear equivalent in tonne-
.. kilometre terms may involve greatly differing amounts of freight So for comparison
- purposes, table 3 gives estimates of tonnes consigned by mode over the period Figure
- 1 illustrates the current modal split of Australian tonne-kilometres performed; around
13;3-8}761 cent by road, 316 per cent by rail, 34 5 by coastal shipping and 0.1 per cent
= Dy ain
Over the years, the freight task transported by road in Australia has increased
. substantially, almost doubling in tonne-kilometres within the last decade (see table 1)
. Of this, nearly 80 per cent is due to non-bulk commoditics (ABS 1990) The growing
8 {iemand for door-to-door delivery has helped the road freight industry capture an
.- Increasing share of the non-bulk freight task from 1ail, and road now performs around
70 per cent Interstate trucking accounts for around 30 per cent of the road task, with
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over 93 per cent of long distance road freight being hauled on articulated trucks. The
most common configuration of these trucks, consisting of a 3-axie prime mover with
a triaxle trailer, accomplishes almost half of Australia’s total road freight movement
{ABS 1990). In terms of tonnes consigned (table 3), road has by far the dommant
modal share of Australian freight.

The government operated rail systems account for a similar proportion of the
overall non-urban task as the road.freight industry. However, since most of the rail
tonnage is bulk commodities (around 85 per cent), rail currently handles only a fifth
of the total intercity non-bulk freight task

Table 1  The Australian domestic freight task by sector and mode; estimates of
tonne-kilometres performed, 1970-71 to 1950-91

(thousand million tonne-kilomerres)

Year Road Railway

ending

June Uiban Non-uwrban  Govetnment Private Sea Air Total
1971 9.14 1805 250 13.8 720 009 1381
1972 0.68 18 .97 254 16.6 83.2 009 1540
1973 1026 1975 26.6 200 89.5 009 1662
1974 11.04 2070 283 26.5 961 011 1827
1975 1195 2193 29.8 302 101.2 011 1952
1976 13.10 2360 30.8 263 104.6 011 198.5
1977 1395 2574 32.0 273 1023 011 2014
1978 1481 2771 31.8 28.4 105.1 012 2079
1979 1636 31.78 32.1 25.6 1047 012 2106
1980 1793 3464 36.4 27.8 105.1 013 2220
1981 1878 35960 36.5 289 110.3 013 2305
1982 2061 3876 3713 274 9738 013 2220
1983 2069 3947 345 250 800 0.14  200.7
1984 2264 4365 394 233 943 015 2232
1985 2512 4918 44 8 284 063 015 2440
1986 2654 5027 48 4 292 1018 012 2563
1987 2841 5174 48.9 303 952 012 2347
1988 31.00 5453 502 310 936 014 2604
1989 3305 5855 507 28.4 9.7 014 2615
1990 3425 6133 520 32.0 942 010 2739
1991 3406 6115 520 37.0 970 0.15 2814

Sources:  ABS (1991b, 1950, 1986, 1983, 19814, 1981b, 1978, 1973), BICE (1991a,
1991b, 1989), BTE (1980, 1675), DTC (1991a, 1991b), BTCE estimates
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Around 42 per cent of the rail freight task is undertaken by privately operated
railways. These non-government zailways are used almost entirely for the uansfer of
bulk matetials (iron ore, sugar, coal and various minerals), often over short distances

Most of the Australian domestic sea task consists of long-haul movements of iron
ore, petroleum and bauxite, with coastal shipping carrying close to 90 per cent of the
tonne-kilometres due to bulk interstate freight

Air freight is a very small segment of the national total, carrying less than 1 per
cent of interstate non-bulk freight in terms of both tonne-kilometres and tonnes
consigned (ABS 1991a). Of course, neither of these definitions of task takes into
account the value added in the industries involved If such elements were considered,
the air freight industry would be a significant contributor to the freight task

Table 2 The Australian road freight task by sector and vehicle type®; estimates of
tonne-kilometres petformed, 1970-71 to 1990-91

(thousand million tonne-kilometres)

Year Urban Non-urban

ending

June LCV Rigid  Articulated LCYV  Rigid Ariculated Total
1971 054 560 3.00 045 540 12.20 21.19
1972 060 564 345 047 535 13.16 2865
1973 067 3572 3.88 049 5.34 13.92 30.00
1974 077 593 435 053 546 1472 3174
1975 088 613 4.95 057 5355 1581 33388
1976 098 638 574 060 5.70 17.30 36.70
1977 114 653 628 068 6.09 18.97 3669
1978 130 675 676 074 6.49 20.47 4251
1979 143 703 7.90 080 6.98 24.00 48 14
1980 140 762 891 086 7.45 26.33 5247
1981 139 800 9.39 093 783 27.13 54 68
1982 140 872 10.49 102 798 29.76 59.37
1983 147 8535 10.68 1.07 769 3071 60.16
1984 162 918 11.85 1.20 811 3434 6629
1985 175 993 1343 131 364 3923 7430
1986 204 1077 1373 141 853 40.34 7681
1987 232 1175 14 34 1.49 341 41.85 80.15
1988 269 1310 1521 1.59 8.42 44 52 85.53
1989 292 1411 16.03 1.69 870 48 16 91.60
1950 306 1472 1647 1.79 8 88 50 66 95.57
1991 309 1469 16.30 1.83 871 50.61 95.20
a Comprises the freight vehicle types of LCV (for light commercial vehicle;

that is, a utility or panel van), rigid wuck and atticulated truck.
Sources: ABS (1990, 1986, 1983, 1981b, 1978, 1973), BTCE (1991a, 1991b), BIE
(1980, 1975), BICE estimates.
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Table 3  Australian domestic freight by mode; estimates of tonnes consigned,
1970-71 to 1990-91

{million tonnes)

Year Railway

ending

June Road Government Private  Total Sea  Air Total
1971 618 87 T3 160 360 0.10 814
1972 641 89 79 168 90 010 848
1973 660 92 95 187 433 010 860
1974 683 97 115 212 463 012 041
1975 712 103 128 231 464 012 989
1976 757 104 117 221 475 012 1025
1977 795 110 124 234 472 012 1077
1978 829 107 121 228 480 013 1105
1979 913 111 114 225 474 0.14 1185
1980 935 122 123 245 481 0.14 1229
1981 930 123 124 247 473 0.14 1224
1982 950 122 121 243 440 015 1237
1983 026 120 110 230 390 016 1195
1984 961 137 108 245 428 017 1249
1985 1032 159 129 288 427 0.17 1363
1986 1000 172 126 298 47 017 1343
1987 982 176 132 308 444 0.15 1335
1988 990 176 136 312 432 016 1346
1989 1013 179 135 314 430 017 1370
1990 1034 187 148 335 445 0.10 1414
1991 1019 189 154 343 460 0.14 1409

Sources:  ABS (1991b, 1990, 1986, 1983, 1981a, 1981b, 1978, 1972), BICE (19915,
1989), BTE (1982, 1980, 1975), DIC (1991a, 1991b), BTCE estimates.

The wends in modal freight activity are quite varied Post 1974-75, the average
per annum 1ates of growth (in terms of tonne-kilometres} have been: urban road, 6.7
per cent, non-urban road, 6.6 per cent; government 1ail, 3.5 per cent; private rail, 1.3
per cent; and air, about 2 per cent. Sea freight has exhibited a decline, on average,
of 03 per cent per year. Clearly, the road freight industry has had the highest level
of responsiveness to the economic growth over the past two decades

The non-urban passenger task
Bstimates of the Australian non-urban passenger task are presented by vehicle type
in table 4. The dominance of private car travel is marked, with 61 per cent of total

(1990-91) non-urban passenger-kilometres being performed by cars As shown in
figure 2, car travel far surpasses all other modes of Australian passenger movement
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Figure 1  Modal split, 1990-91; and major trends, 1970-71 to 1990-91; of Australian
domestic freight task in billions of tonne-kilometres
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Figure 2 Modal split, 1990-91; and major trends, 1970-71 to 1990-91; of Austalian
passenger task in billions of passenger-kilometres
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After cars, the largest segments of the 1990-91 non-urban passenger task were
due to the bus or coach (14 per cent) and airline (15 per cent) industries These were
followed by other road vehicles with 6.8 per cent, trains with 2.6 per cent, and sea
travel (mainly Bass Strait ferries) with 0.1 per cent. Since 1974-75, the fastest growth
in passenger kilometres has occurred in bus travel (which was deregulated during the
1980s) and in air travel (even before the 1990-91 deregulation)

Table 4  The Australian non-urban passenger task by vehicle type; estimates of
passenger-kilometres performed, 1970-71 to 1990-61

(thousand million passenger-kilometres)

Year Road

ending

June Car Bus Other* Rail Air* Sea® Total
1971 419 308 351 6.08 520 013 509
1972 420 321 3.86 504 583 0.13 60.1
1973 43.0 322 428 493 6.40 0.13 62.0
1974 457 317 4.82 377 7.60 0.13 652
1975 482 325 525 318 8.19 0.13 681
1976 494 327 570 261 8.00 013 691
1977 404 3.27 605 273 778 013 60 4
1978 511 330 6.15 272 864 013 721
1976 520 334 621 265 914 0.12 73.5
1980 52.9 3.66 6.27 261 10.08 0.12 75.6
1981 53.7 421 6.54 297 10.35 0.12 77.8
1982 567 470 6.77 288 1078 012 82.0
1983 568 611 6.82 296 991 0.12 82.7
1984 562 7.59 722 288 10.29 0.12 872
1985 573 8.97 749 296 11.03 0.13 8790
1986 59.5 991 700 271 11.95 015 912
1987 576 10 88 6.57 271 1273 013 90.6
1988 558 11.79 6.32 293 14.03 0.12 91.0
1989 583 12.46 6.56 2.89 14.54 0.14 949
1990 597 1303 6.70 2.51 10.86 0.15 930
1991 592 13.50 6.63 248 15.16 0.14 971

a  Motor cycles and non-business use of light commercial vehicles and trucks.
b. Domestic airlines, commuter airlines, and general aviation (business and charter)
c. Bass strait ferries and coastal cruises

Note: The decline in 1989-90 air travel was due to the airline pilots’ dispute.

Sources:  Apelbaum (1991), ABS (1991b, 1990, 1989, 1986, 1983, 1981a, 1981b,
1978, 1973, 1972), BTCE (1991a, 1991b), BTE (1980, 1975), DIC
{1991b), NELA (1988), Transport Tasmania, BICE estimates.
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Train and sea travel have remained essentially static for over a decade. Non-
urban private car ttavel exhibited slower growth duzing the 1980s (1.2 per cent per
annum) than in the 1970s (2.6 per cent per annum), perhaps experiencing competition
from the bus industy.

The urban passenger task
Table 5 The Australian urban passenger task by vehicle type; estimates of

passenger-kilometres performed, 1970-71 to 1960-91

(thousand million passenger-kilometres)

Year Road Rail

ending

June Car Bus Other* Train Tram Ferry Total
1971 665 350 327 6.82 0.50 0.16 80.8
1972 699 351 370 6.14 0.47 0.16 839
1973 71.8 366 422 5.74 0.49 0.15 860
1974 763 380 490 5.79 (.51 015 91.4
1975 804 38% 5151 5.49 (.53 0.18 96.0
1576 825 391 622 5.45 051 019 988
1677 879 397 674 5.35 (50 .18 104 6
1978 909 400 714 520 (.50 0.15 107 9
1979 925 406 757 516 51 0.14 1099
1980 931 419 1739 561 0.52 0.13 1110
1981 945 416 742 576 053 0.15 1125
1982 599 419 743 592 054 0.17 1182
1983 1001 417 744 5735 055 0.18 1181
1984 1042 415 192 580 056 019 122 8
1985 1139 426 822 584 060 020 1330
1986 1178 434 827 635 62 (20 1375
1987 1233 443 829 6.56 (63 (.23 1435
1988 1313 451 848 683 064 026 152.0
1989 1372 476 897 7.00 067 026 158.8
1990 1405 475 913 685 062 0.27 1621
1991 1391 487 903 6 88 0.64 0.27 160 8
a Motor cycles and non-business use of light commescial vehicles and trucks.

Sources: Apelbaum (1991), Adena and Montesin (1988), ABS (1991b, 1990, 1989,
1986, 1983, 1981a, 1981b, 1978, 1973, 1972), BTCE (1991a, 1991b), BTE
{1980, 1975), NELA (1988), Newman and Kenworthy (1989}, RIC (1990),
BTCE estimates.
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Austialia is one of the most urbanised countries in the worid, with ten wrban localities
accounting for about 70 per cent of the population {(ABS 19%1b) The larger
Australian cities are generally decentralised, typically evolving by the gradual
extension of outer residential areas. This type of development, which frequently places
large distances between residential and wortk locations, has resulted in considerable
dependence being placed on private cars for wrban commuting tasks and limited
reliance on public transit systems.

Public transport performs the majority of trips to work to the Central Business
Districts (CBDs) of the major cities; around 76 per cent for Sydney, for example
(STSG, 1985). However, work wrips to the CBD are now a minor proportion of total
urban travel (between 3 to 6 per cent, based on total Sydney travel estimates from
Adena and Montesin 1988 and CBD uavel estimates from STSG 1985) Duwring the
1970s, Sydney work trips to the outer suburbs grew by 38 per cent, while trips to
inner city areas slightly declined. High vehicle availability coupled with relative ease
of parking in suburban centres allowed practically all this extra travel to be done by
private cars (STSG, 1985).

The total Australian urban passenger task for 1990-91 is estimated at 161 billion
passenger-kilometres. Table 5 presents modal estimates for urban tavel over the
previous two decades Again, the dominance of the private antomobile is ¢vident In
1990-91, the car accounted for 87 per cent of urban passenger-kilometres; while the
public transport share of the task was below 8 per cent (with bus at 3.0 per cent, 1ail
at 47 per cent and ferry at 0.2 per cent)

Newman and Kenworthy (1989) have noted that Australian cities have a high
degree of ‘automobile dependence’ compared with many other major cities around the
wotld. Post 1974-75, wrban car travel has grown at an average rate of 3.5 per cent
per year, compared to 1.4 per cent pet year for both bus and 1ail transport.

Motor vehicle ownership in Australia has grown steadily over the years; from
0.39 vehicles per person in 1971, to 0.59 vehicles per person by 1990 (ABS 19%1c)
Table 6 highlights the automobile dependence of Australian passenger transport, with
private car travel presently accounting for around 85 per cent of all passenger
journeys.

General observations

Estimates of the Australian transport task (its magnitude, modal shares and trends by
mode) have many direct applications in current analyses of tansport policy issues.
Four topical areas which come to mind are vehicle emissions, fuel efficiency concerns,
urban planning and road funding

Consider first, the derivation of an average rate of carbon dioxide emission by
Australian transport as a simple example of a use of these task statistics The
emission intensity of passenger and freight transport activities can be defined in terms
of grams of carbon dioxide emitted per passenger-kilometre (gCO,/pkm) and grams
of carbon dicxide emitied per tomne-kilometre (gCO,/tkm) respectively. Emission
levels may be estimated using energy statistics (such as ABARE, 1991) and
appropriate conversion factors (such as those given in Wilkenfeld, 1991).
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Table 6  Australian domestic passengers by vehicle type; estimates of passenger
volumes, 1970-71 to 1990-91

(million passengers)

Year Road

ending

June Car Bus Other* Rail Air® Sea* Total
1971 8012 763 519 565 64 161 10782
1972 9217 756 584 508 69 157 11087
1973 9456 772 663 484 77 151 11397
1974 10049 788 7635 484 92 15.0 12111
1975 10594 793 854 464 938 17.7 12731
1976 10863 784 950 453 98 19.0 13078
1977 11340 784 1028 443 99 179 13622
1978 11729 779 1073 430 10.8 152 14037
1979 11935 777 1119 427 113 137 14282
1980 12057 791 1100 447 122 132 14421
1981 12232 791 1118 457 12.2 152 14625
1982 12936 8§00 1130 463 124 162 15359
1983 12953 810 1138 454 113 172 15384
1984 13483 821 1218 453 116 182 16008
1983 14198 831 1270 463 123 189 16814
1986 14703 873 1241 493 132 19.0 17342
1987 15053 896 1212 505 137 214 17701
1988 15621 926 1211 524 149 241 18321
1989 16318 963 1272 537 15.3 2413 19130
1990 16712 966 1299 519 113 253 19533
1991 16553 993 1288 523 155 253 19397

a Motor cycles and non-business use of light commercial vehicles and trucks.
b  Domestic airlines, commuter airlines, and general aviation (business and charter)
¢ Bass strait ferries, major city ferries and coastal cruises,

Note: The anomalously low figure for 1989-50 air travel was due to the airline
pilots’ dispute.

Sources:  Apelbaum (1991), Adena and Montesin (1988), ABS (1991b, 1990, 1989,
1986, 1983, 1981a, 19810, 1978, 1973, 1972), BICE (19914, 1991b), BTE
(1980, 1975), DTC (1991b), NELA (1988), Newman and Kenwonhy
{1989}, RIC (1990), Transport Tasmania, BTCE estimates.
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Using energy and emission data given in the BICE (1991a) and BIE (1975)
reports, along with task estimates from tables 1 to 5 from this paper, implies average
intensities of 180 gCO,/pkm and 91 gCO/tan for 1971, and of 185 gCO,/pkm and
85 gCO,/tkin for 1988. Though these figures are very approximate, they suggest that,
regarding the output of carbon dioxide, there has been little or no improvement in the
efficiency of the Australian transport sector over the last two decades.

Even though technological innovations would have been improving the energy
efficiency of the vehicles that comprise Australian transport fleets, factors such as
mode switching (e.g. public transit passengers moving to the private car or zail freight
to foad), trading power for efficiency (e g exchanging small cars with large cars), and
decreasing vehicle occupancy levels have balanced these improvements

This lack of a decrease in energy intensity per unit task (in spite of technological
progress) has distinct implications in a situation where the transport task is growing
rapidly and the government has signalled its desire that greenhouse gas emissions be
reduced. One such issue highlighted (and which may be examined also by reference
to the task tables) is the transport intensity of economic growth.

The transport intensity of economic growth can be measwred by the growth
relative to national income (Gross Domestic Product) of various transport aggregates.
Measures of the physical transport task have been presented in this paper in units of
passenger and tonne kilometres. Two other measures of kansport activity are
employment and gross product for the transport and storage sector Employment
should, in theory, grow less quickly than the physical task, due to technical progress
Theoretically, gross product in the transport sector should also grow less quickly than
the physical task measures. This is because gross product as defined by the ABS is
the sum of labour, profit and depreciation (the last two representing returns to capital
items). So one would expect growth in both labow and capital productivity, giving
physical task measures faster growth rates than measures of gross product.

However, there are several reasons why the transport gross product could be the
faster growing figurc. Firstly, since it is a value added index, it more heavily weights
the high value, fast growing arcas of transport (such as road freight and airlines).
Secondly, while private motoring is a major part of the physical task estimates, it is
excluded from transport and storage gross product in the national accounts, since it
is a consumption activity. Over the last twenty years, private car travel has exhibited
considerably slower per annum growth than the wucking industry. Thirdly, there is an
increasing wend to substitute transport company activity for the in-house wansport
activity of other industries (which is not included in transport gross product). Finally,
gross product growth does not fully reflect the slow growth in urban public transport
(UPT), since UPT is not fully cost recovered

Empirically, the growth rate ratio, relative to national income, of transport gross
product turns out to be higher than those of ecmployment or the physical task Ievels.
The ratios of activity growth to GDP growth, calculated over the period 1974-75 to
1990-91, are: transport employment, 0 50; tonne-kilometres, 0.76; passenger kilometres,
(1 98; and tansport gross product, 1.20. The physical task measures thus give growth
intensities which are intermediate between the employment and value added series.

The task data suggest a preponderance of travel by car, especially for urban
passenger movement, with the modal share of private cars rising steadily over the last
two decades This emphasis on private automobile travel is derived from such factors
as the greater freedom cars provide, the increasing complexity of travel patterns in
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urban areas, and (symbiotically) the very design of Australian cities. The estimates of
transport growth patterns over the past decades are valuable input into analyses of
alternative urban planning strategies.

As a final example of the policy issues highlighted by the transport task data
presented, consider the question of road funding. Heavy trucks do proportionally more
damage to roads than private automobiles (BTCE 1988, ISC 1990, NRTC 1992). The
increasing market share of the road freight indusury, and its use of heavier trucks, will
clearly impact on road maintenance budgets in the 1990s Private automobiles, on the
other hand, are the chief contributor to traffic congestion (which can lead to a
requirement for upgraded road systems, should alternatives -to travel not be
introduced). Data on task levels and trends are crucial when designing funding options
for road uset charging

Conclusion

Consistent timne series estimates for all major transport sectors can be derived using
the methodologies and data sources detailed in this paper and its appendices. The total
Australian transport task for 1990-91 has been calculated to be around 281 billion
tonne-kilometres and 258 billion passenger-kilometres. This is up from an estimated
138 billion tonne-kilometres and 141 billion passenger-kilometres in 1970-71, per
annum growth of 3 6 per cent in freight movement and 3.1 per cent in passenger
movement

The seties can be readily updated each year, especially if the ABS Motor Vehicle
Census (currently triennial) is done in futwre on an annual basis {(as is apparently
being considered by the ABS). These activity statistics are useful for transport policy
purposes that require knowledge of aggregate transport activity levels and the
movement or trends over time in those levels. The results highlight the growing
reliance of Australian passenger and freight movement on road transport.
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Appendix I: Passenger vehicle occupancies

In evalnating the passenger task of urban and non-urban transport, one of the primary
data items is the average occupancy of private motor vehicles. Estimates of passenger
tasks, such as those of NELA (1988) and Newman and Kenworthy (1989), have
generally been derived from vehicle occupancy data collected by the Australian
Bureau of Statistics {ABS) in their Survey of Motor Vehicle Use (SMVU). Due to
a paucity of published data on average vehicle occupancies, SMVU values have been
widely accepted, despite misgivings as to their accuracy.

However, the BTE {1980) did not rely on SMVU occupancies after concluding
that they were unreliable, particularly for wrban car usage The validity of the SMVU
values has been further questioned by much lower figures presented by Anderson and
Hodgkin (1990), and by a SMVU user forum {in September 1990) during which ABS
officers said that they felt survey respondents had considerably overestimated the
actual operating occupancies of their vehicles

Due to the lack of confidence in existing estimates of average car occupancy, the
BICE compiled a set of occupancy values from a large variety of studies, and
attempted to extract consistent figures. These studies involved years 1anging from
1960 to 1990 Two conclusions were drawn from observation of this collecton of
occupancy results

Firstly, the type of survey performed severcly influenced the results obtained.
As shown in figure 3 (where occupancies obtained for the capital cities are plotted
over time), three sets of results seem to separate out: high values of around 18§
persons per vehicle, due to recall surveys (such as the SMVU); low values of around
12, due to observation surveys (such as roadside waffic counts); and the middle
values of around 15 from more complete travel surveys (involving diary or interview
technigues).

Secondly, average vehicle occupancies are decreasing over time Any of the
surveys which covered several years (including the SMVU) exhibited a gradually
declining average car occupancy over time. The implied average decrease is between
02 and 04 per cent per annum, over the previous three decades.

Two of the studies examined had very controlled methodologies and were
considered to be the most accurate recent measurements of actual vehicle occupancies.
Occupancy data were collected during extensive surveys on seatbelt usc conducted
by VicRoads, the Victorian road authority, in 1988 (data provided by S Eriksson);
and the Federal Office of Road Safety (FORS) sponsored, in 1986, the national Survey
of Day-to-Day Travel The latter study collected information for each day of the year
on all modes of transport Trips for ail purposes were included, with the sample size
being considerable, at over 145 thousand trips. The survey covered all capital cities,
many other major population centres, several ruzal towns, and some sparsely settled
areas., The results are reported in FORS Report CR69 (Adena and Montesin, 1988).

The FORS report gives estimates of total kilometres mravelled (in thousands per
day) by car drivers (D) and car passengers (P) This enables the calculation of the
average car occupancy for a sector i (O) by,

0 = (Di + P) / Di‘

i
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Both these studies fall in the middle band of figure 3, and being of the diary or
interview type of survey would be expected to record travel behaviour generally better
than recall surveys (which may reflect respondents’ subjective self-estimation rather
than actual operation), or observation surveys {which are normally only conducted
during peak traffic periods).

Assumting the FORS survey gives an accurate picture of sectoral vehicle
occupancies the following values are suggested (using SMVU categories) for 1986:
1.53 (persons per vehicle) for capital cities, 1.69 for provincial cities, 1.70 for travel
within the rest of the state, and 2.01 for interstate travel.

Using the SMVU vehicle utilisation data (ABS, 1990) to weight these figures
between urban and non-urban travel, and assuming the average trend is a 0.3 per cent
decrease per year, gives the following average occupancies for car trips by sector:
1971 - 1.63 for urban travel, 1.82 for non-urban travel, and 1.70 national average;
1986 - 1.56 for urban travel, 175 for non-urban travel, and 1 61 natonal average;
1988 - 155 for urban travel, 1.74 for non-urban travel, and 1.60 national average.

Averaging over those studies that provide data on car occupancies by tavel
purpose allows the derivation of the following estimates by trip type. For 1971 we
have; 1.3 (persons per vehicle) during ips to and from work, 1.2 during business
trips, and 2.0 during private travel. For 1988 we have; 1.2 during trips to and from
work, 1.3 duing business wips, and 1.9 during private travel.

Trend lines fitted to these figures gives the vehicle occupancy values used to
calculate the car passenger task estimates of this paper. It is stressed that this
procedute is falrly approximate, with the inherent variability in many of the
occupancy estimates possibly of the order of 10 per cent

Figore 3  Average car occupancies for Australian capital cities, 1960 to 1990
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Sources. Apelbaum (1991}, Adena & Montesin (1988), ABS (1986, 1983, 1978),
BTE (1975), NELA (1988), Newman & Kenworthy (1989), BTCE estimates.
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Appendix II: General estimation methodologies

This appendix gives a summary of the methods devised to resolve two major data
problems: the paucity of statistics on bus activity (which necessitated a method of
indirect estimation) and the lack of estimates on road vehicle utlisation for years
not covered by the ABS Survey of Motor Vehicle Use (SMVU).

Estimation of bus and coach task

Statistics on the bus industty in Australia are very scarce. There is decent data
collection for capital city government bus services, but little on all other sectors. The
scope of the private bus industry has only been estimated fairly recently (see Hensher,
1989) Construction of a fime series of the total bus task was thus hampered by
severe data deficiencies.

The solution adopted was to isolate a series on ‘commercial’ buses on register
Commeicial buses were defined as those greater than 1.8 tonnes tare weight Statistics
from the ABS Motor Vehicle Census (ABS, 1989) were used to calculate a weight
distribution by make of vehicle, since each manufacturer’s fleet tends to comprise a
fairly constant mix of bus sizes For example, 100 per cent of Volvo buses on register
in 1988 were large (over 1.8 tonnes tare), while only 28 per cent of Toyota made
buses were. Applying this distribution to numbers of buses on register for past years
(and updated using data from the ABS, 1991c), allows the construction of a time
series of numbers of commercial buses on register.

A series of annual kilometres travelled per vehicle by commercial buses was
then interpolated from values for 1971, 1976, 1979 and 1988; extracted from data
collected by the triennial ABS Survey of Motor Vehicle Use Multiplying these travel
estimates by the respective number of vehicles furnished a time series on total vehicle
kilometres travelled (VKT) by commercial buses.

A times series of urban transit bus passengers for the capital cities was compiled
from the BTCE Transport Indicators Database (and statstics from the ABS, 198ia).
Passenger-kilometre estimates were derived from these passenger numbers using a
time series of average bus trip length (assembled from a variety of sources including
Newman and Kenworthy 1989, Wilkenfeld 1991, and NELA 1988). Urban transit
VKT was then estimated by dividing the passenger-kilometre series by average bus
occupancies (again derived from a varety of sources including Newman and
Kenworthy 1989, Wilkenfeld 1991, and NELA 1988). These series were scaled to give
estimates of total wban bus wavel using ABS data (1990, 1981a) on the relative
contributions due to provincial cities and private bus operators

The urban bus VKT series was subtracted from the total VKT series to obtain
a series for non-urban bus travel The non-urban vehicle kilomewes travelled were
convetted into passenger-kilometres using appropriate average bus occupancies (from
Apelbaum 1991 and NELA 1988)
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Estimation of road vehicle utilisation

The ABS Survey of Motor Vehicle Use is the primary source of data on the road
task. However, it is only done once every three years, and over the last two decades
the years {(ending June) covered by the survey have been 1971, 1976, 1979, 1982,
1985 and 1988 (ABS 1973, 1978, 1981b, 1983, 1986, 1990). In order to generate
time series for road vehicle utilisation, a method of linking annually available data
to the 6 SMVU task estimates had to be developed The approach adopted was to use
regression techniques to translate annual fuel sales into annual vehicle kilometres
travelled (VKT)

Fuel sales for road vehicle use consist of automotive gasoline (petrol), automotive
diesel oil {ADO), and liquified petroleum gas (I.LPG). Time series for the consumption
of these three fuels can be obtained from ABARE (1991). The motor vehicle types
covered by this exercise are cars, light commercial vehicles (ILCVs), rigid trucks and
articulated trucks.

For cars, total petrol sales (ABARE, 1991) were multiplied by the proportion of
total road petrol consumption due to car use (where the level and variation over time
of this proportion was estimated from the 6 SMVU data points) A regression of
SMVU car petrol consumption (P;) against these proportional estimates (P,) yields:

P, = 09809 P,

(with an adjusted R* of 0.95). Car use of ADO and LPG comprise a small proportion
of total car fuel consumption, and time series for these fuels were created by direct
interpolation between the SMVT values Adding these to the petrol consumption series
generated by the equation above, gives total annual fuel consumption for cars
Dividing this fuel series (in litres) by the average rates of car fuel consumption (in
litres per kilometre, with the variation over the years again estimated from SMVU
data), provides a time series of automobile VKT.

For LCVs and trucks, annual ADO consumption has to be estimated A fairly
complete series for ADO consumption by road vehicles within the last two decades
can be derived from biennial ABARE (1991, 1989) fuel surveys and the triennial
SMVU wvalues Any year missing from this series may be approximated by
interpolation based on the percentage change in total ADO sales for that year. Annual
road ADO consumption was then split by vehicle type (into LCV, rigid and
articulated) using proportions calculated from the SMVU. Annual VKT by diesel
commercial vehicles was then estimaied by dividing the fuel series by the appropriate
vehicle fuel economies (in litres of ADO per kilometre).

Petrol consumpiion by commercial vehicles (P.) was evaluated using total petrol
sales (P) by the regression equation (with fuel use given in megalines),

P, = 0876 (P, - P) - 37915

c

which, over the 6 SMVU observations, has an adjusted R® of 0.98 and where Py is
given by the previous equation. Then VKT by vehicle type were calculated for petrol
fuelled trucks (in the same manner as for ADQ). Consumption of LPG was treated
similarly. Adding the three fuel types thus gives estimates of annual road freight
vehicle utilisation. - :

247



Cosgrove and Gargent
References

ABS Australian Burcau of Statistics
ABARE  Auwstralian Bureau of Agricultural and Resource Economics
AGPS Australian Government Publishing Service

BTCE Bureau of Transport and Communications Economics
BTE Bureaun of Transport Economics
DIC Department of Transport and Communications

ERDC Energy Research and Development Corporation
FORS Federal Office of Road Safety

ISC Interstate Commission

NELA Nelson English, Loxton and Andrews Pty. Ltd
NRTC National Road Transport Commission

RIC Railway Industry Council

SISG State Transport Study Group

Adena, M A & Montesin, H J (1988) Day-ro-Day Travel in Australia 1985-86 (FORS
Report CR69)} Canberra: FORS

Anderson, R & Hodgkin, K (1990) Better use of privatc vehicles - Increasing
occupancy levels (paper presented to the Australian Transport Advisory Council)

Apelbaum, J P (1991) Primary Energy Consumed by Ausiralian Trawsport - the
198788 Review (ERDC Report 83) Canberra

ABARE (1989) Projections of Energy Demand and Supply Australia 1989-90 to 1999-
2000 Canberra: AGPS

ABARE (1991) Projections of Energy Demand and Supply Australia 1990-91 10 2004-
2005 Canberia: AGPS

ABS (1972) Transport and Communication 1970-71 (Bulletin 62) Canberra; AGPS
ABS (1981a) Rail, Bus and Air Transport Australia 1978-7% Canberra: AGPS
ABS (1983, 1981b, 1978, 1973) Survey of Motor Vehicle Usage Canberra: AGPS
ABS (1989) Motor Vehicle Census Australia 30 September 1988 Canberra: AGPS
ABS (1990, 1986) Survey of Motor Vehicle Use Australia Canberta: AGPS

ABS (1991a) Interstate Freight Movement Australia, 1987-88 Canberra: AGPS
ABS (1991b) Year Book Australia 1991 Canberra: AGPS

ABS (1991c) Motor Vehicle Registrations Australia 1989-90 Canberra: AGPS

BICE (1988) Review of Road Cost Recovery Canberra: AGPS

248



The Australian domestic transport task

BTCE (1989) Australian Non-Government Railways - Operating Staristics 1987-88
Canberra: BTCE

BTCE (1991a) Greenhouse Gas Emissions in Australian Transporr Canbetra: BTCE
BICE (1991b) Transport and Communications Indicators Canberra: AGPS

BTE (1975) Transport and Energy in Australia Canberra: AGPS

BTE (1980) Consumption of Transpori Energy in Australia 1975-76 Canberra: AGPS
BIE (1981) Freight Transport Energy Consumption Canberza: AGPS

BTE (1982) Australian Rail Freight Movements 1979-80 Canberra: AGPS

DIC (1991a) Sea Transport Statistics. Coastal Freight Canberra: AGPS

DIC (1991b) Air Transport Statistics Domestic Airlines Canberta: DIC

Eriksson, § (1991) Personal communication, data exuacts from Melbourne On-Road
Exposure Survey by VICROADS Road Safety Division

Hensher, D A (1989) The Structure and Performance of the Private Bus and Coach
Industry in Australia (draft report) Sydney: Transport Research Centre

ISC (1990) Road User Charges and Vehicle Registration Canberra: AGPS
NRIC (1992) Discussion Paper on Heavy Vehicle Charges Melbourne

NELA (1988) Consumption of Iransport Energy in Australia 1984-85 (National
Energy Research Development and Demeonstration Program - Consultancy Report 24)

Canberra

Newman, P & Kenworthy, T (1990) Ciries and Automobile Dependence’ An
International Sourcebook Aldershot; Gower

Railway Industry Council (1990) Rail into the 21st Century Canberra: AGPS

STSG (1985) Irends in Morning Peak Travel in Sydney 1971-1981 (Report 202)
Sydney '

Transport Tasmania (1990 and eatliery Annual Reporr 1990 Hobart: Tasmanian
Government Printer

Wilkenfeld, G (1991) Greenhouse Gas Emissions from the Australian Fnergy System -
The Impact of Energy Efficiency and Substitution (ERDC Report 22) Canberra: ERDC

249



