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Summary 
This document contains estimates of road user unit costs for use in Australia, calculated as at 
30 June 2007. The unit costs are presented in a format suitable for use with most road project 
evaluation models, techniques, and software used by Australian road agencies and their 
consultants. Estimates are not intended for use in New Zealand. Unit values have been calculated 
in ‘resource price’ terms, that is, excluding indirect taxes and government charges, but including 
subsidies paid to producers. Estimates of road user cost (RUC) inputs are provided at an individual 
component level for the following cost groupings: vehicle operating costs, travel time costs, crash 
costs and environmental externalities costs. Average crash costs are now reported for individual 
jurisdictions and the potential for extending the updating procedure to include crash costs based on 
road user movement and speed zones is also considered. Finally, updated parameter values for 
running speed models used to estimate vehicle operating costs and fuel usage for urban 
operations are supplied, based on a reduced form relationship derived from urban RUC models. 
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Austroads profile 
Austroads’ purpose is to contribute to improved Australian and New Zealand transport outcomes 
by: 

 providing expert advice to SCOT and ATC on road and road transport issues 
 facilitating collaboration between road agencies 
 promoting harmonisation, consistency and uniformity in road and related operations  
 undertaking strategic research on behalf of road agencies and communicating outcomes 
 promoting improved and consistent practice by road agencies. 

 
Austroads membership 
Austroads membership comprises the six state and two territory road transport and traffic 
authorities, the Commonwealth Department of Infrastructure, Transport, Regional Development 
and Local Government in Australia, the Australian Local Government Association, and NZ 
Transport Agency.  Austroads is governed by a council consisting of the chief executive officer (or 
an alternative senior executive officer) of each of its eleven member organisations: 

 Roads and Traffic Authority New South Wales 
 Roads Corporation Victoria 
 Department of Main Roads Queensland 
 Main Roads Western Australia 
 Department for Transport, Energy and Infrastructure South Australia 
 Department of Infrastructure, Energy and Resources Tasmania 
 Department of Planning and Infrastructure Northern Territory 
 Department of Territory and Municipal Services Australian Capital Territory 
 Department of Infrastructure, Transport, Regional Development and Local Government 
 Australian Local Government Association 
 New Zealand Transport Agency. 

 
The success of Austroads is derived from the collaboration of member organisations and others in 
the road industry.  It aims to be the Australasian leader in providing high quality information, advice 
and fostering research in the road sector. 
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ABBREVIATIONS AND ACRONYMS 

AAA Australian Automobile Association 
ABS Australian Bureau of Statistics 
ACCC Australian Competition and Consumer Commission 
AIP Australian Institute of Petroleum 

BTE Bureau of Transport Economics (now BTRE - Bureau of Transport and 
Regional Economics) 

c/l cents per litre 
CPI Consumer Price Index 
DAFGS Diesel and Alternative Fuel Grants Scheme 
DFRS Diesel Fuel Rebate Scheme 
DP Discount price 
FSGS Fuel Sales Grant Scheme 
GDP Gross Domestic Product 
GST Goods and Services Tax 
GVM Gross vehicle mass 
km/h kilometres per hour 
LP Listed retail price 
n.a. not available 
PDO Property damage only 
RON Research octane number 
RP Resource price 
RUC Road user costs 
RUM Road user movement 
VOC Vehicle operating costs 
VRTA Victorian Road Transport Association 
 

NOTE: 

In Part 4 of the Guide, the term ‘diesel’ is used for automotive diesel fuel. It is recognised that the term ‘automotive 
distillate’ is widely used in the petroleum industry, particularly in relation to excise taxation, to distinguish it from the same 
product when used for transport applications other than road, and for non-transport applications. 
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1 INTRODUCTION 
Part 4 is developed as support to Part 2: Project Evaluation Methodology and Part 3: Models and 
Procedures of the Guide to Project Evaluation (the Guide).  It provides a collection of the input unit 
values and related input data used in project evaluation. Part 4 of the Guide estimates key road 
user unit costs calculated as at 30 June 2007. These unit values are consistent with the 
requirements of the main road expenditure evaluation models used by road agencies and their 
consultants in Australia. 

It also incorporates results of research related to accident rate estimation and costing (Thoresen, 
Lloyd and McLean 2003) and the valuation of emissions and other externalities (Austroads 2004b). 

Where data is not available from Austroads publications, appropriate third party sources are 
indicated (e.g. traffic counts).   

Part 4 provides guidance rather than values for infrastructure costs, which are best estimated by 
each transport agency or department. 

The road user unit costs in Part 4 are intended for use in Australia, but not in New Zealand. It is 
important to note that where the values are used in reports and standards that are equally 
applicable to New Zealand, the local NZ factors are also quoted so as not to cause any confusion. 

Road user cost (RUC) unit values reported here are estimated in resource prices (as opposed to 
market prices) to reflect the real cost of road use to the community. To estimate resource prices, 
indirect taxes and government charges are deducted from market prices of RUC inputs, but 
subsidies impacting on market prices are included. In effect, the net indirect tax component of 
prices is removed. 

For most RUC items, calculation of resource price estimates has been simplified since 1 July 2000, 
as all that is required is the removal of the GST (currently levied at a 10% level). For some inputs, 
particularly fuel, the situation remains complex due to the continuing application of Commonwealth 
customs and excise regimes, and the existence of a range of Commonwealth and State fuel 
subsidy schemes. 

In Part 4 estimated RUC inputs are provided at an individual component level for vehicle operating 
costs (VOC), travel time costs (TTC), crash costs (CC) and environmental externalities costs 
(EEC) categories. Some tables presenting these data also show the computational steps required 
in order to derive resource price estimates from market prices and associated taxation 
components. 

Notional unit costs for road infrastructure provision are not being published in this report. Although 
they have been presented in previous editions, large variations over time and across jurisdictions 
indicate that the values provided are no longer an accurate representation of road provision costs. 
In future, if these values are deemed to be a valuable addition to this publication, it is 
recommended that further research be undertaken to produce unit costs for road infrastructure 
provision for each jurisdiction.  
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2 VEHICLE OPERATING COSTS 
The tables presented in this section are based on the Austroads report ‘Update of RUC unit values 
to June 2007’ (Austroads 2008). In the following section estimated travel cost inputs are provided 
at an individual component level for vehicle operating costs (VOC). 

The estimates contained in this report are based on information obtained from a wide range of 
sources. These include automotive manufacturers and retailers, petroleum companies, industry 
publications and road transport associations. Other data sources include data compiled by the 
Bureau of Transport and Regional Economics (BTRE) and the Australian Bureau of Statistics 
(ABS). In additional to the vehicle categories detailed in this update, it is intended that future 
updates will also contain a full set of parameter values for buses. Due to incompleteness of 
information for each parameter value with respect to buses this year, this vehicle category has not 
been included in the tables below (however, environmental impacts unit values for buses are 
included in this report).  

2.1 Fuel Prices 
Fuel price estimates are compiled from retail price surveys conducted by FUELtrac (2007) and the 
Australian Automobile Association (2007). Retail price estimates obtained from these sources have 
then been adjusted for net indirect taxes, rebates and subsidies using information obtained from 
federal and state government agencies. 

Price estimates for leaded and lead replacement petrol are not included in this report because their 
distribution has been phased out.  

The fuel prices in this report represent average prices applying for the month of June 2007 (AAA 
2007, FUELtrac 2007). 

2.1.1 Automotive Fuel Taxes, Rebates and Subsidies 
As the taxes, rebates, and subsidies applying to automotive fuels are quite complex, their removal 
to estimate resource prices is not straightforward. A brief summary follows of the various taxes and 
rebate schemes applicable to fuel prices in Australia in June 2007, outlining how each scheme 
impacts on the calculation of resource prices for fuel. 

Goods and services tax 

The goods and services tax (GST), introduced by the federal government on 1 July 2000, is 
payable on all components of the cost of fuel sold in Australia including all stages of production 
and distribution. Therefore the 10% GST component of the fuel price can be calculated as one 
eleventh (10/110) of the retail or pump price.  

Federal excise 

Excise taxation by the federal government comprises fixed value impost per litre on unleaded, 
premium unleaded and diesel fuels. Prior to March 2001 the imposts for each fuel type were 
adjusted every six months in line with changes in the Consumer Price Index (CPI). From March 
2001 indexation was discontinued. At present the excise rate for unleaded petrol, premium 
unleaded petrol and diesel is 38.143 cents per litre. For fuels imported as opposed to those refined 
in Australia, matching customs imposts apply. 
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The excise rate for diesel has been taken as 38.143 cents per litre which is the rate for ultra low 
sulphur diesel (sulphur content less than 50 parts per million). According to the Fuel Standard 
(Automotive Diesel) Determination of 2001, all diesel sold in Australia must contain less than 50 
ppm of sulphur by 1 January 2006. 

State subsidies 

As previously noted, subsidies have been taken into account in deriving resource price estimates 
as they can significantly affect resource price variations shown in the fuel price tables.  (Table 2.1 
through to Table 2.6). 

Most Australian state governments provide subsidies to fuel distributors or retailers to reduce the 
price of fuel in regional, and to a lesser extent metropolitan, areas within their jurisdictions. On 1 
July 2007, Victoria abolished subsidies on unleaded petrol, premium unleaded petrol and diesel, 
for both metropolitan and regional areas. Tasmania will abolish its subsidy on diesel fuel as of 1 
October 2007. 

In general, amounts and coverage of subsidies vary both from state to state, and between regional 
and urban areas, and are intended to be passed on through lower retail fuel prices. It should also 
be noted that null entries in some tabulations for state subsidies for some capital cities do not 
indicate that subsidies do not apply in non-metropolitan areas of these states.  

Grant schemes 

Since the last update there have been several changes to the government grant schemes available 
to eligible entities. 

The Fuel Sales Grant Scheme (FSGS) was closed on 1 July 2006. The FSGS was introduced on 1 
July 2000 by the federal government in conjunction with the reduction in excise and the 
introduction of the GST, which was intended to ensure that price differentials between metropolitan 
and regional areas did not widen. 

The Energy Grants Credits Scheme (EGCS) was abolished for diesel fuel on 1 July 2006. The Fuel 
Tax Credit has replaced the EGCS and is applicable to petrol and diesel. By introducing the Fuel 
Tax credit the Government was attempting to modernise and simplify the fuel taxation system with 
a single fuel tax credit. The grant effectively reduces the excise on various products (fuels) and can 
be claimed for fuel used in carrying on business, if it is: 

 petrol or diesel used in: 

— a vehicle with a gross vehicle mass (GVM) greater than 4.5 tonne travelling on public 
roads (diesel vehicles acquired before 1 July 2006 can equal 4.5 tonne), or 

— generating electricity 

 diesel used in activities (other than road transport) that were previously eligible under the 
Energy Grants Credits Scheme including: 

— rail or marine transport 
— certain primary production activities (for example, agriculture, fishing and forestry), and 

mining 

 a fuel such as diesel, petrol, kerosene, heating oil or toluene used  

— in burner applications such as heating, or 
— for any other non-fuel use, such as a solvent or as an ingredient in the manufacture of 

other products (for example paint or plastic) 
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 a specified fuel (including kerosene, mineral turpentine, white spirit and certain fuel blends) 
that is packaged in containers of 20 litres or less and sold for non-internal combustion engine 
use, or 

 kerosene or heating oil sold for domestic home heating. 

It should be noted that the Fuel Tax Credit subsidises a sub-set of vehicle operators, and is not 
directly reflected in the composition of retail or wholesale prices. Consequently, the Fuel Tax Credit 
does not form part of the resource price calculations contained in this report, though it is implicitly 
reflected in prices of diesel set by the market, via its impact on the demand for diesel fuel. 

For further details on the types of vehicles, fuels and vehicle trips that apply, see the ATO web site 
(http://www.ato.gov.au). 

2.1.2 Fuel Price Estimates 
Market and resource price estimates for unleaded petrol, premium unleaded petrol and automotive 
diesel for each capital city averaged for the month of June 2007 are set out in Table 2.1, Table 2.2, 
and Table 2.3, together with details of relevant tax and subsidy components applicable. Resource 
prices shown in the right column in Table 2.1 to Table 2.3 exclude federal government excise, 
customs duties and GST levied on automotive fuels, but include subsidies paid to sellers and 
distributors. 

Table 2.1:   Average capital city unleaded petrol prices (91 RON) - market and resource prices at June 2007 (cents/litre) 

Average retail 
price (1) 

GST Excise (2) State 
subsidy (3) 

Net tax Average 
resource 

price 
 

(A) (B) 
(A*10/110) 

(C) (D) (E) 
(B+C-D) 

(F) 
(A-E) 

Sydney 129.40 11.76 38.14 0.00 49.91 79.49 
Melbourne 129.50 11.77 38.14 0.00 49.92 79.58 
Brisbane 122.70 11.15 38.14 8.35 40.94 81.76 
Adelaide 129.10 11.74 38.14 0.00 49.88 79.22 
Perth 129.50 11.77 38.14 0.00 49.92 79.58 
Hobart 137.50 12.50 38.14 0.00 50.64 86.86 
Darwin 141.50 12.86 38.14 1.10 49.91 91.59 
Canberra 134.10 12.19 38.14 0.00 50.33 83.77 

Sources: 
1. AAA 2007. 
2. ATO 2007. 
3. State Revenue offices of relevant Australian states and territories. 
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Table 2.2:   Average capital city premium unleaded petrol prices (95 RON) - market and resource prices at June 2007 
(cents/litre) 

Average 
retail price (1) 

GST Excise (2) State 
subsidy (3) 

Net tax Average 
resource 

price 

 

(A) (B) 
(A*10/110) 

(C) (D) (E) 
(B+C-D) 

(F) 
(A-E) 

Sydney 138.20 12.56 38.14 0.00 50.71 87.49 
Melbourne 136.00 12.36 38.14 0.00 50.51 85.49 
Brisbane 130.10 11.83 38.14 8.35 41.62 88.48 
Adelaide 136.50 12.41 38.14 0.00 50.55 85.95 
Perth 136.50 12.41 38.14 0.00 50.55 85.95 
Hobart 146.70 13.34 38.14 0.00 51.48 95.22 
Darwin 146.20 13.29 38.14 1.10 50.33 95.87 
Canberra 142.50 12.95 38.14 0.00 51.10 91.40 

Sources: 
1. FUELtrac 2007. 
2. ATO 2007. 
3. State revenue offices of relevant Australian states and territories. 

 
Table 2.3:   Average capital city automotive diesel prices - market and resource prices at June 2007 

(cents/litre) 

Average 
retail price (1) 

GST Excise (2) State 
subsidy (3) 

Net tax Average 
resource 

price 

 

(A) (B) 
(A*10/110) 

(C) (D) (E) 
(B+C-D) 

(F) 
(A-E) 

Sydney 133.20 12.11 38.14 0.00 50.25 82.95 
Melbourne 125.60 11.42 38.14 0.00 49.56 76.04 
Brisbane 122.50 11.14 38.14 8.35 40.93 81.57 
Adelaide 131.00 11.91 38.14 0.00 50.05 80.95 
Perth 130.80 11.89 38.14 0.71 49.32 81.48 
Hobart 134.80 12.25 38.14 1.99 48.41 86.39 
Darwin 136.10 12.37 38.14 1.10 49.42 86.68 
Canberra 134.30 12.21 38.14 0.00 50.35 83.95 

Sources: 
1. FUELtrac 2007. 
2. ATO 2007. 
3. State revenue offices of relevant Australian states and territories. 
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Table 2.4 represents resource fuel prices shown in Table 2.1 to Table 2.3 in a modified format 
required by some particular economic evaluation software packages of road agencies. The values 
shown for petrol are a weighted average of unleaded and premium unleaded petrol based on 
volume of sales of each grade in each state for June 2007. This was based on the analysis of 
information provided by VicRoads on 31st October 2007, regarding the sale of petroleum products 
by State Sales regions, as published in Australian Petroleum Statistics. The diesel price is 
unchanged from Table 2.3. The ‘base price’ estimate shown at the foot of Table 2.4, which is the 
lowest of the capital city estimates, is also included to meet the needs of project evaluation 
software requiring this particular fuel price format. Unlike in previous updates, Table 2.4 also 
presents the average June 2007 price of liquefied petroleum gas (LPG) in major capital cities. LPG 
is not subject to any excise taxes and hence is not eligible for fuel tax credit subsidies. The LPG 
price per litre shown in Table 2.4 excludes GST. 

Table 2.4:   Estimated average fuel price by capital city and base price - resource prices at June 2007 

Fuel type (cents/litre) 
 

Capital city Petrol 
(weighted average 

by volume) 

Diesel LPG1 

Sydney 80.32 82.95 49.00 
Melbourne 80.11 76.04 48.82 
Brisbane 82.49 81.57 49.09 
Adelaide 79.75 80.95 43.73 
Perth 80.33 81.48 63.00 
Hobart 88.04 86.39 49.82 
Darwin 92.16 86.68 48.91 
Canberra 84.55 83.95 67.55 
Base price (lowest) 79.75 76.04 43.73 

1   LPG fuel prices are included for completeness and for models that have been updated to include them. 
Source:  AAA 2007. 

Economic evaluation of road transport projects often involves analysts making a ‘constant prices’ 
(i.e. relative prices of all inputs remain unchanged) assumption, which applies to all cost items and 
over the analysis time period. This is done to express prices in real terms, removing the effects of 
inflation. The prices are calculated as at 30 June 2007. For automotive fuel prices, this assumption 
may need to be varied to account for short term volatility in crude oil prices that feeds through to 
retail fuel prices, and long term changes in demand and supply factors that are expected to push 
up real fuel prices over time. Ideally, short and long term forecasts of fuel prices may be 
appropriate to calculate fuel unit values for the purposes of this report. However, development of 
these forecasts was beyond the scope of the current unit values update. In the interim, 
practitioners are directed to the US Energy Information Administration’s (http://www.eia.doe.gov/) 
long and short term forecasts of oil and petrol prices, which can be used as a guide. 

However, Austroads is planning to update the methodologies used to estimate RUC unit values in 
the near future (2008-09). That update will also address uncertainty surrounding price changes of 
key inputs such as recent significant increases in fuel prices. In the meantime, if significant 
movements in fuel prices persist in the short term, an interim update of VOC unit values may be 
provided before the next scheduled update. 
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Estimates of unit resource fuel prices for different vehicle categories are not included in this 
update. Information provided by the Australian Trucking Association (ATA) indicates that the price 
discounts received by commercial fleet operators for bulk fuel usage reported in previous updates 
do not apply at present. Furthermore, the ATA stated that any discounts received by commercial 
fleet operators are relatively small (Pers. communication with ATA officers in September 2007). 

Information set out in Table 2.5 indicates the extent to which prices for petrol and diesel vary within 
the states and territories in both market price and resource price terms. At a market price level, 
prices vary in response to a range of factors including transport costs from refineries, volumes 
sold, variations in subsidies, and sundry other market forces. These factors feed into resource 
prices, though it should be noted that state subsidies also vary between localities, so the difference 
between market and resource price is not always uniform across the states. Unlike in previous 
years, this update contains separate prices for premium unleaded petrol, regular unleaded petrol 
and diesel. 
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Table 2.5:   Regional variations in petrol and diesel prices – market and resource prices at June 2007 

Automotive fuel type 
ULP PULP Diesel State/regional centre 

Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) 
ACT   
 Canberra 134.10 83.77 142.50 91.40 134.30 83.95 
New South Wales   
 Sydney Metro 129.40 79.49 138.20 87.49 133.20 82.95 
 Albury 135.40 84.95 143.70 92.49 132.00 81.86 
 Armidale 138.30 89.25 147.90 97.98 135.40 86.62 
 Batemans Bay 139.50 88.68 145.90 94.49 136.90 86.31 
 Bathurst 136.70 86.13 145.10 93.77 133.90 83.58 
 Bega 136.90 86.31 144.90 93.58 133.80 83.49 
 Broken Hill 137.20 86.58 142.20 91.13 135.90 85.40 
 Casino 131.90 88.45 139.50 95.36 127.40 84.36 
 Coffs Harbour 138.40 91.02 146.20 98.11 133.00 86.11 
 Cooma 139.20 88.40 146.90 95.40 138.70 87.95 
 Coonabarabran 140.20 89.31 149.40 97.68 138.00 87.31 
 Cowra 137.30 86.68 142.90 91.77 132.90 82.68 
 Dubbo 137.70 87.04 145.50 94.13 135.90 85.40 
 Forbes 139.10 88.31 147.10 95.58 135.20 84.77 
 Forster 136.20 85.68 145.10 93.77 137.50 86.86 
 Glen Innes 133.90 88.59 141.70 95.69 131.60 86.50 
 Goulburn 137.20 86.58 144.80 93.49 134.70 84.31 
 Grafton 131.60 86.50 139.40 93.59 129.70 84.78 
 Griffith 139.40 88.58 146.80 95.31 135.80 85.31 
 Hay 139.40 88.58 149.90 98.13 132.20 82.04 
 Inverell 133.80 88.50 140.00 94.14 131.80 86.69 
 Kempsey 137.60 86.95 146.50 95.04 135.20 84.77 
 Lismore 131.80 88.36 140.00 95.81 127.60 84.54 
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Table 2.5:   Regional variations in petrol and diesel prices – market and resource prices at June 2007 – cont. 

Automotive fuel type 
ULP PULP Diesel State/regional centre 

Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) 
New South Wales cont. 
 Maitland 131.00 80.95 141.50 90.49 136.60 86.04 
 Moree 134.60 84.22 140.40 89.49 130.80 80.77 
 Narrabri 132.90 86.02 138.80 91.38 132.30 85.47 
 Newcastle 131.60 81.49 140.50 89.58 132.70 82.49 
 Oberon 138.00 87.31 148.50 96.86 137.20 86.58 
 Orange 137.50 86.86 146.60 95.13 137.20 86.58 
 Parkes 139.90 89.04 146.30 94.86 138.10 87.40 
 Port Macquarie 138.10 87.40 147.20 95.68 136.90 86.31 
 Tamworth 137.60 86.95 146.10 94.68 135.70 85.22 
 Taree 135.10 84.68 142.60 91.49 133.00 82.77 
 Ulladulla 139.50 88.68 147.00 95.49 136.90 86.31 
 Wagga Wagga 137.90 87.22 145.80 94.40 134.80 84.40 
 Wollongong 129.90 79.95 138.50 87.77 133.60 83.31 
 Yass 133.10 82.86 140.90 89.95 134.00 83.68 
Victoria 
 Melbourne Metro 129.50 79.58 136.00 85.49 125.60 76.04 
 Ararat 138.80 88.04 145.10 93.77 130.50 80.49 
 Bairnsdale 135.40 84.95 142.40 91.31 127.70 77.95 
 Ballarat 134.60 84.22 139.90 89.04 128.60 78.77 
 Benalla 137.40 86.77 146.00 94.58 130.70 80.68 
 Bendigo 136.40 85.86 143.90 92.68 130.40 80.40 
 Colac 137.60 86.95 144.40 93.13 125.20 75.68 
 Echuca 138.20 87.49 145.10 93.77 130.40 80.40 
 Geelong 129.90 79.95 137.90 87.22 127.50 77.77 
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Table 2.5:   Regional variations in petrol and diesel prices – market and resource prices at June 2007 – cont. 

Automotive fuel type 
ULP PULP Diesel State/regional centre 

Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) 
Victoria cont.       
 Horsham 138.60 87.86 145.10 93.77 129.60 79.68 
 Lakes Entrance 135.60 85.13 140.50 89.58 132.40 82.22 
 Mansfield 139.50 88.68 147.20 95.68 135.20 84.77 
 Mildura 137.90 87.22 143.50 92.31 133.50 83.22 
 Orbost 140.30 89.40   132.70 82.49 
 Portland 136.50 85.95 141.00 90.04 130.00 80.04 
 Sale 133.80 83.49 141.50 90.49 129.50 79.58 
 Shepparton 135.90 85.40 142.10 91.04 128.20 78.40 
 Sunbury 129.30 79.40 137.00 86.40 124.50 75.04 
 Swan Hill 137.90 87.22 145.10 93.77 131.70 81.58 
 Traralgon 137.00 86.40 142.00 90.95 130.00 80.04 
 Wangaratta 134.90 84.49 141.90 90.86 128.30 78.49 
 Warrnambool 136.70 86.13 142.80 91.68 128.60 78.77 
 Wodonga 136.30 85.77 142.90 91.77 132.10 81.95 
 Wonthaggi 133.00 82.77 140.50 89.58 129.90 79.95 
 Yarrawonga 133.70 83.40 140.40 89.49 130.10 80.13 
Queensland 
 Brisbane Metro 122.70 81.76 130.10 88.48 122.50 81.57 
 Bowen 130.50 88.85 134.30 92.30 124.20 83.12 
 Bundaberg 127.20 85.85 136.20 94.03 122.90 81.94 
 Caboolture 121.60 80.76 129.60 88.03 122.40 81.48 
 Cairns 127.90 86.48 136.80 94.57 125.10 83.94 
 Caloundra 121.40 80.57 128.80 87.30 120.90 80.12 
 Charleville 139.60 97.12 138.70 96.30 134.40 92.39 
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Table 2.5:   Regional variations in petrol and diesel prices – market and resource prices at June 2007 – cont. 

Automotive fuel type 
ULP PULP Diesel State/regional centre 

Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) 
Queensland cont. 
 Charters Towers 133.40 91.48 139.50 97.03 129.80 88.21 
 Cunnamulla 140.10 97.57 136.90 94.67 136.10 93.94 
 Emerald 129.00 87.48 138.40 96.03 125.10 83.94 
 Gladstone 128.10 86.67 134.20 92.21 124.20 83.12 
 Gold Coast 122.20 81.30 130.10 88.48 123.10 82.12 
 Goondiwindi 134.20 92.21 141.90 99.21 124.00 82.94 
 Harvey Bay 128.90 87.39 133.90 91.94 124.30 83.21 
 Ipswich 122.20 81.30 129.60 88.03 121.30 80.48 
 Kingaroy 125.70 84.48 134.80 92.76 122.10 81.21 
 Longreach 135.50 93.39 142.10 99.39 133.20 91.30 
 Mackay 129.20 87.67 136.10 93.94 123.70 82.67 
 Maryborough 125.90 84.67 130.70 89.03 123.30 82.30 
 Mt Isa 135.90 93.76 137.80 95.48 130.20 88.57 
 Normanton 144.20 101.30   138.90 96.48 
 North Coast  123.90 82.85 130.20 88.57 122.90 81.94 
 Rockhampton 130.70 89.03 137.40 95.12 124.70 83.57 
 Roma 133.00 91.12 140.60 98.03 127.40 86.03 
 Toowoomba 128.50 87.03 136.40 94.21 124.40 83.30 
 Townsville 128.10 86.67 134.60 92.57 123.20 82.21 
 Warwick 124.20 83.12 131.60 89.85 124.30 83.21 
 Weipa       
South Australia 
 Adelaide Metro 129.10 79.22 136.50 85.95 131.00 80.95 
 Ceduna 141.30 93.64 147.30 99.10 133.90 85.52 
 Coober Pedy 147.30 99.10 153.70 104.91 143.00 93.80 
 Mt Gambier 134.70 87.64 142.70 94.91 135.00 86.52 
 Murray Bridge 131.80 82.50 137.00 87.22 131.10 81.04 
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Table 2.5:   Regional variations in petrol and diesel prices – market and resource prices at June 2007 – cont. 

Automotive fuel type 
ULP PULP Diesel State/regional centre 

Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) 
South Australia cont. 
 Port Augusta 134.70 87.64 141.90 94.19 132.10 83.89 
 Port Lincoln 133.80 86.82 140.60 93.01 132.40 84.16 
 Port Pirie 133.90 86.91 141.30 93.64 131.10 82.98 
 Renmark 130.00 83.37 137.10 89.82 130.90 82.80 
 Victor Harbour 135.60 85.95 143.90 93.50 133.70 83.40 
 Whyalla 138.20 90.82 144.10 96.19 134.30 85.89 
Western Australia 
 Perth Metro 129.50 79.58 136.50 85.95 130.80 81.48 
 Albany 137.50 86.86 144.00 92.77 135.70 85.93 
 Bunbury 134.80 84.40 141.80 90.77 132.60 83.11 
 Carnarvon 145.80 94.40 152.80 100.77 139.20 89.11 
 Eucla 151.10 99.22 154.10 101.95 142.90 92.48 
 Kalgoorlie 136.60 86.04 144.40 93.13 137.40 87.48 
 Mandurah 130.10 80.13 137.40 86.77 130.90 81.57 
Tasmania 
 Hobart 137.50 86.86 146.70 95.22 134.80 86.39 
 Burnie 136.10 85.58 144.70 93.40 133.90 85.57 
 Campbelltown 138.20 87.49 145.80 94.40 135.40 86.94 
 Devonport 136.60 86.04 143.40 92.22 134.20 85.85 
 Launceston 137.30 86.68 145.00 93.68 134.70 86.30 
 New Norfolk 136.90 86.31 144.30 93.04 135.50 87.03 
 Ulverstone 136.90 86.31 145.30 93.95 135.00 86.57 
 Wynyard 135.90 85.40 142.50 91.40 133.90 85.57 
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Table 2.5:   Regional variations in petrol and diesel prices – market and resource prices at June 2007 – cont. 

Automotive fuel type 
ULP PULP Diesel State/regional centre 

Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) Market price (c/l) Resource price (c/l) 
Northern Territory 
 Darwin 141.50 91.59 146.20 95.87 136.10 86.68 
 Alice Springs 146.80 96.41 153.00 102.05 143.30 93.23 
 Katherine 137.50 87.96 141.80 91.87 131.90 82.87 
 Tennant Creek 147.70 97.23 149.70 99.05 142.90 92.87 
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2.2 Lubricating Oil 
Average automotive lubricating oil prices for each vehicle type applying at 30 June 2007 are shown 
in Table 2.6, which also contains price details for tyres, vehicle prices, and repair and maintenance 
costs. 

Due to the lack of a price index for motor oil and lubricants, a retail price survey was conducted to 
gauge price movements over the last 2 years. Using automotive store catalogues and web sites as 
a data source it was determined that the average price of automotive lubricants had increased by 
almost 23 percent since June 2005. This average oil price increase for a passenger vehicle was 
used as a ‘price change indicator’ to update the price for heavy vehicles from their 2005 prices 
base reported in Austroads (2006). Resource prices have been estimated by removing the GST 
component from the retail prices. 

Variations in price contained in the information presented reflect price differences between oils 
developed for diesel and petrol powered motors. To be consistent with the finding that large scale 
fuel purchases by fleet companies do not receive notable fuel price discounts, no discount was 
applied to oil prices for heavy vehicles.  

2.3 Tyres 
Estimated resource prices for new tyres and retreads calculated as at 30 June 2007 are set out in 
Table 2.6. 

The prices presented were derived from information provided by tyre manufacturers and 
distributors South Pacific Tyres, on 16th August 2007, and Bridgestone, on 25th September 2007. 
The prices are the average price per tyre for each vehicle category using spot prices for relevant 
tyre types as at June 2007. These include budget, value and premium tyres sold to customers 
ranging from single vehicle owners to large fleets. In this update, with the advice of the ARRB 
Group Heavy Vehicles Department and tyre manufactures and distributors, appropriate drive, steer 
and trailer tyres were selected, priced, and used to calculate the average price per tyre based on 
each rigid truck, articulated truck, and combination vehicle tyre configuration.  

Retread prices for car tyres were not obtainable from industry sources, due to very low sales 
volumes. However, as prices are still required by some evaluation models, estimates have been 
obtained by multiplying the relative price ratio of new to retread tyres in June 2005, with the price of 
new tyres in June 2007 (assuming no change to the relative price between 2005 and 2007). 

2.4 Vehicles 
Details of market and resource prices for new vehicles are also shown in Table 2.6. 

Pricing information is based on information obtained from national trade publications, commercial 
publications (Glass’s Guides 2007, RACV web site [2007], and TruckSearch [2001]) and heavy 
vehicle body/trailer manufacturers). 

The car prices were taken as the average of the Glass’s Guide (2007) price of the cars listed on 
the RACV web site (2007). The small car price was derived by averaging results obtained from the 
small and light car groupings. 
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Heavy vehicle prices were obtained by estimating the average price of a selection of vehicles for 
each category. For rigid trucks, the price of a flat bed or tray vehicle was added to cab and chassis 
prices, and the price of trailers and, where required, dollies were added to prime mover costs for 
articulated trucks and combination vehicles. The cost of the trailer was obtained by taking a 
weighted average of price and market share, of the four main types of three-axle trailers supplied 
by MaxiTRANS on 27th October 2005.  A factor for obtaining a two-axle price was calculated based 
on previous prices for this category of vehicles. 

Where current prices were not available, 2005 prices were updated using the overall CPI, as it is 
more representative of the increase in truck and trailer prices, than car specific sub-indices. The 
resource prices shown also allow for a nominal buyer discount on list prices and exclude the 10% 
GST. 

2.5 Vehicle Repair and Maintenance Costs 
Estimated costs for vehicle repair and maintenance calculated as at 30 June 2007 are set out in 
the last column of Table 2.6. Costs are calculated on a per vehicle-km basis for each of the 
representative vehicles. 

This heavy vehicle information has been updated from the original 1997 survey using the CPI 
repair and servicing sub-index for the period ending 30 June 2007 (ABS 2007a), while car 
estimates are based on material presented on the RACV web site (http://www.racv.com.au). As 
was the case for other car related estimates, the small car value comprises an average of the small 
and light car categories1. 

 

                                                 
1  Registration, insurance and licensing charges are not normally considered to be part of the vehicle operating costs. 
They are ‘fixed’ costs associated with owning a car and as such do not vary with distance travelled. It is assumed that 
any vehicle that would be affected by a road improvement would pay these regardless if the improvement was 
constructed or not. Depreciation is also not factored in for the same reasons. There is some depreciation due to 
kilometres travelled but it is relatively small. 
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Table 2.6:   Resource price estimates of vehicle operating cost components at 30 June 2007 

Tyre prices (see section 2.3) Vehicle prices (see section 2.4) 
Lubricant oil prices 

(see section 2.2) New tyre price Retread tyre price Listed retail price Less discount Resource price 

Vehicle repair and 
maintenance costs  

(see section 2.5) Vehicle stereotypes 
$ per litre  

(resource prices) 
$ per tyre 

 (resource prices) 
$ per tyre 

 (resource prices) 
$ per vehicle 

 (Market prices) 
$ per vehicle 

 (Market prices) 
$ per vehicle 

 (resource prices) 
Cents per km  

(resource prices) 
Cars        
 Small 5.22 105.00 63.00 18,520 17,590 15,990 5.4 
 Medium 5.22 113.00 62.00 31,930 30,330 27,570 4.1 
 Large 5.22 145.00 72.00 34,370 32,650 29,680 4.0 
 Average 5.22 121.00 66.00 28,270 26,860 24,410 4.5 
Rigid trucks        
 Light commercial (2 axle, 4 tyre) 4.88 167.00 122.00 47,300 44,940 40,850 4.7 
 Medium (2 axle, 6 tyre) 4.88 341.00 163.00 116,780 110,940 100,850 10.2 
 Heavy (3 axle) 4.88 350.00 129.00 188,330 178,910 162,650 10.9 
Articulated trucks         
 4 axle 4.88 342.00 121.00 255,900 243,110 221,010 14.8 
 5 axle 4.88 338.00 116.00 285,710 271,420 246,750 17.2 
 6 axle 4.88 335.00 119.00 312,620 296,990 269,990 17.7 
Combination vehicles        
 Rigid (3 axle) plus dog trailer (5 

axle) 4.88 338.00 128.00 284,980 270,730 246,120 19.6 
 B-Double 4.88 331.00 125.00 413,490 392,820 357,110 20.6 
 Twin steer (4 axle) plus dog trailer 

(4 axle) 4.88 342.00 121.00 334,270 317,560 288,690 20.2 
 Twin steer (4 axle) plus dogtrailer (5 

axle) 4.88 340.00 123.00 343,120 325,960 296,330 21.1 
 Double road train 4.88 331.00 130.00 458,200 435,290 395,720 22.0 
 B Triple combination 4.88 329.00 131.00 584,970 555,720 505,200 27.4 
 A B combination 4.88 328.00 133.00 545,620 518,340 471,220 26.9 
 Double B-Double combination 4.88 327.00 135.00 613,620 582,940 529,950 30.4 
 Triple road train 4.88 327.00 134.00 574,260 545,550 495,950 28.2 
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3 TRAVEL TIME VALUATION 
Unit travel time costs for occupants and freight payload, together with vehicle occupancies are 
presented in Table 3.2. Occupancy rates used to expand personal travel costs to a per vehicle 
level are based on data contained in Austroads sponsored surveys (Arup 1995). Additional 
information on average car occupancies for peak, off peak and all day periods in some capital 
cities is available from periodic surveys by the relevant jurisdictions and is separately reported in 
Group 8 (Lane Occupancy Rate) in the Austroads National Performance Indicators section of the 
Austroads web site (http://www.austroads.com.au). 

Personal travel time costs have been updated to 30 June 2007 values using the change in 
Average Weekly Earnings (ABS 2007b) from base values generated by the most recent suitable 
Austroads Report AP119 (Austroads 1997). That report recommended that unpaid private travel 
time be valued at 40% of seasonally adjusted full time average weekly earnings for Australia, 
assuming a 38 hour week.  Full time ordinary time earning in Australia for the quarter ending 30 
May 2007 were $1091.20 per week or $28.72 per hour assuming a 38 hour week.  Forty percent of 
these earnings is $11.49/person-hr.  The original report recommended this value be used in the 
valuation of private car travel to and from work, recreational travel, motor cycle travel, bicycle 
travel, pedestrian travel, waiting time, public transit passenger travel and tourist/recreational travel. 

Similarly, the Austroads Report AP119 recommended that paid private time for non commercial 
vehicles (cars and vans) be valued at 135% of full time average weekly earnings less 7% assumed 
for payroll tax, effectively a rate of 128%, assuming a 38 hour week.  On this basis, Business Car 
travel has been set at $36.76/person-hr.  

Crew costs for commercial freight vehicles, have been updated using hourly wage rates published 
in the Transport Workers Award 1998 (2007) as recommended in Austroads report AP119 
(Austroads 1997). Table 3.1 shows the respective compensation formulas for transport workers per 
vehicle category. 

Table 3.1:   Transport workers compensation per vehicle category 

Transport worker vehicle category Applicable compensation formula 
Light commercial (2 axle, 4 tyre) TWA Grade 2 + on cost – payroll tax 
Medium rigid (2 axle, 6 tyre) TWA Grade 4 + on cost – payroll tax 
Heavy rigid (3 axle) TWA Grade 6 + on cost – payroll tax 
Articulated trucks (with 1 trailer) TWA Grade 7 + on cost – payroll tax 
Medium & long combinations (2+ trailers) TWA Grade 8 + on cost – payroll tax 

 

Freight travel time values per vehicle have been obtained by multiplying vehicle payloads by 
estimates of unit freight travel time values estimated at a per pallet level (Austroads 2003b), after 
having converted the latter into a per payload tonne format. Freight travel time as originally 
estimated in 30 June 1998 values had been updated to June 2002 values using the GDP Implicit 
Price Deflator, and thereafter to June 2005 and now June 2007 values using the road transport 
section of the Producer Price Index (Australian Bureau of Statistics 2005c). As the original study 
estimated separate values for urban and non-urban applications, separate payload level freight 
travel time estimates have been constructed for urban and non-urban areas of operation. Blank 
values for some urban freight payload travel times indicate prohibited usage of corresponding 
vehicles in urban environments, rather than missing estimates. 
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Table 3.2:   Estimated values of travel time - occupant and freight payload values 

Non-urban Urban Freight travel time 
Non 

urban Urban  Vehicle type Occupancy 
rate 

(persons/veh) 

Value per 
occupant  
($/person-

hour) 

Occupancy 
rate 

(persons/veh) 

Value per 
occupant 
($/person-

hour) 
Dollar values per 

vehicle-hour 
Cars 
 Private 1.7 11.49 1.6 11.49   
 Business 1.3 36.76 1.4 36.76   
Rigid trucks 

Light commercial (2 axle, 4 tyre) 1.3 22.52 1.3 22.52 0.62 1.21 
Medium (2 axle, 6 tyre) 1.2 22.81 1.3 22.81 1.67 3.29 
Heavy (3 axle) 1.0 23.26 1.0 23.26 5.73 11.27 

Articulated trucks 
4 axle 1.0 23.55 1.0 23.55 12.33 24.28 
5 axle 1.0 23.87 1.0 23.87 15.72 30.96 
6 axle 1.0 23.87 1.0 23.87 16.95 33.38 

Combination vehicles 
 Rigid (3 axle) plus dog trailer (5 axle) 1.0 23.87 1.0 23.87 24.23  
 B-Double 1.0 23.87 1.0 24.98 24.53 48.32 
 Twin steer (4 axle) plus dog trailer 

(4 axle) 1.0 23.87 1.0 24.98 23.42 n/a 
 Twin steer (4 axle) plus dog trailer 

(5 axle) 1.0 24.24 1.0 25.44 24.97 n/a 
 Double road train 1.0 24.98 1.0 26.11 32.79 n/a 
 B Triple combination 1.0 25.44 1.0 25.44 33.47 n/a 
 A B combination 1.0 25.44 1.0 25.44 40.31 n/a 
 Double B-Double combination 1.0 25.44 1.0 25.44 48.88 n/a 
 Triple road train 1.0 25.44 1.0 25.44 48.32 n/a 

Note: n/a means data not available 
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4 CRASHES AND SAFETY 

4.1 Crash Rates 
The most recent Austroads research (Thoresen, Lloyd and McLean 2003) has resulted in the 
revision and updating of standard accident exposure rates employed in non-urban project 
evaluation procedures in Australia (Table 4.1).  

Table 4.1:   Revised non-urban accident rates for use in HDM-4 (expected accidents per 100 million kilometres of travel) 

Accident category 
Road description (model road state) 

Fatal Injury Property Total 
Undivided roads (gravel)     
MRS 1 Natural surface 1.50 28.50 77.00 107.00 
MRS 2 Formed roads 1.50 28.50 77.00 107.00 
MRS 3 Gravel <= 4.5 m 1.75 33.25 91.00 126.00 
MRS 4 Gravel >= 4.5 m 1.75 33.25 91.00 126.00 
Undivided roads (sealed)     
MRS 5 Sealed <= 4.5m 1.50 28.50 74.00 104.00 
MRS 6 Sealed 4.51 – 5.2 m 1.95 37.05 58.00 97.00 
MRS 7 Sealed 5.21 – 5.8 m 2.00 38.00 54.00 94.00 
MRS 8 Sealed 5.81 – 6.4 m 1.63 30.88 54.50 87.00 
MRS 9 Sealed 6.41 – 7.0 m 1.25 23.75 45.00 70.00 
MRS 10 Sealed 7.01 – 7.6 m 1.13 21.38 35.50 58.00 
MRS 11 Sealed 7.61 – 8.2 m 1.06 20.19 30.75 52.00 
MRS 12 Sealed 8.21 – 8.8m 1.00 19.00 29.00 49.00 
MRS 13 Sealed 8.81 – 9.4 m 1.06 20.19 24.75 46.00 
MRS 14 Sealed 9.41 – 10.0 m 1.03 19.59 34.38 55.00 
MRS 15 Sealed 10.01 – 11.6 m 1.00 19.00 35.00 55.00 
MRS 16 Sealed 11.61 – 13.7 m 0.97 18.41 35.63 55.00 
MRS 17 Sealed >= 13.7 m 1.06 20.19 33.75 55.00 
Divided roads     
MRS 18 Sealed <= 7.6 m 0.60 19.40 32.00 52.00 
MRS 19 Sealed 7.61 – 8.2 m 0.60 19.40 32.00 52.00 
MRS 20 Sealed 8.21 – 8.8 m 0.60 19.40 32.00 52.00 
MRS 21 Sealed 8.81 – 9.4 m 0.60 19.40 30.00 50.00 
MRS 22 Sealed 9.41 – 11.6 m 0.60 19.40 30.00 50.00 
MRS 23 Sealed > 11.6 m 0.60 19.40 30.00 50.00 
Freeways      
MRS 24 Sealed (4 lane) <= 9.4 m 0.40 5.35 14.25 20.00 
MRS 25 Sealed (6 lane) 9.41 – 11.6 m 0.40 5.35 14.25 20.00 
MRS 26 Sealed (8 lane) >= 11.6 m 0.40 5.35 14.25 20.00 

 



Guide to Project Evaluation Part 4: Project Evaluation Data 
 
 

 
A u s t r o a d s  2 0 0 8  

— 20 — 

4.2 Unit Costs 
Person casualty costs have been calculated using BTE Report 102 as a basis2. Table 4.2 details 
the components used in calculating per person casualty costs. These costs include various vehicle 
damage, social and site related crash cost elements and have been updated to June 2007 levels 
using price indexes derived from the CPI and Average Weekly Earnings statistical series published 
by the Australian Bureau of Statistics (ABS 2007a,b).   

Estimates of average crash costs ($/crash) as at 30 June 2007 are set out in Table 4.3 for each 
Australian jurisdiction, other than the ACT. The estimates have been based on the distribution of 
persons killed or injured in each of the severity categories for urban and non-urban areas in each 
jurisdiction and the unit costs per person killed or injured reported in 

                                                 
2  It is noted that, BITRE is currently updating Report 102 to revise the 2000 ‘Crash Costs in Australia’ values 
documented in their report. The updated Report 102 is expected to be available later in 2008. 
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Table 4.2Tavble 4.2.  

Data on the number of persons killed or injured in the jurisdictions in 2005 that was used to 
estimate the average crash costs in Table 4.3 is given in Appendix C. 
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Table 4.2:   Average casualty costs per person 

Fatal 
crash 

Serious injury 
crash 

Other injury 
crash 

Fatal 
crash 

Serious injury 
crash 

Other injury 
crash Cost component 

$ per person - June 1996 values 

Price 
index 
ratio 

Note 

$ per person - June 2007 values 
Human costs  
Ambulance costs 254 254 138 1.510 4 384 384 208 
Hospital in-patient costs 1,373 5,493 28 1.510 4 2,074 8,297 42 
Other medical costs 1,018 8,246 40 1.510 4 1,538 12,455 60 
Long-term care 0 62,395 0 1.510 4 0 94,247 0 
Labour in the workplace 347,208 16,417 0 1.532 2 532,050 25,157 0 
Labour in the household 288,832 13,689 0 1.532 2 442,596 20,977 0 
Quality of life 319,030 34,228 1,819 1.532 2 488,871 52,450 2,787 
Insurance claims 12,000 21,147 1,264 1.315 1 15,776 27,802 1,662 
Criminal prosecution 1,548 448 55 1.315 1 2,035 589 72 
Correctional services 8,511 0 0 1.315 1 11,189 0 0 
Workplace disruptions 8,077 8,301 538 1.315 1 10,619 10,913 707 
Funeral 1,700 0 0 1.315 1 2,235 0 0 
Coroner 558 0 0 1.315 1 734 0 0 
Total human cost 990,109 170,618 3,882   1,510,101 253,270 5,540 
Vehicle costs  
Repairs 8,528 7,126 7,032 1.291 3 11,006 9,196 9,075 
Unavailability of vehicles 1,082 960 507 1.291 3 1,396 1,239 654 
Towing 254 226 119 1.291 3 328 292 154 
Total vehicle costs 9,864 8,312 7,658   12,730 10,727 9,883 
General costs  
Travel delays 47,678 57,704 75 1.315 1 62,682 75,863 99 
Insurance administration 30,553 36,979 48 1.315 1 40,168 48,616 63 
Police 6,147 2,112 32 1.315 1 8,081 2,777 42 
Property 990 1,198 2 1.315 1 1,302 1,575 3 
Fire 323 391 1 1.315 1 425 514 1 
Total general costs 85,691 98,384 158   112,657 129,345 208 
Total combined costs 1,085,664 277,314 11,698   1,635,488 393,342 15,631 

 
Notes: 
  1. CPI All Groups 
  2. Average Weekly Earnings 
  3. CPI Motor Vehicle Repair & Servicing 
  4. CPI Health 

Table 4.3:   Estimated average crash costs by severity category - resource price value in dollars per crash at June 2007 

Non-urban Urban 
Jurisdiction 

Fatal 
Serious 
injury 

Minor 
injury 

Average 
Casualty PDO Fatal 

Serious 
injury 

Minor 
injury 

Average 
Casualty PDO 

New South Wales 2,260,000   191,000 7,500 1,727,000   169,000 7,500 
Victoria 2,129,000 490,000 20,600 220,000 7,500 1,929,000 467,000 20,600 150,000 7,500 
Queensland 2,102,000 502,000 20,200 259,000 7,500 1,958,000 471,000 20,600 183,000 7,500 
South Australia 2,356,000 522,000 20,100 220,000 7,500 1,945,000 488,000 19,200 74,000 7,500 
Western Australia 2,004,000 529,000 21,700 318,000 7,500 1,848,000 488,000 21,200 163,000 7,500 
Tasmania 2,155,000 455,000 21,700 167,000 7,500 1,724,000 430,000 20,100 94,000 7,500 
Northern Territory 2,203,000 587,000 15,100 357,000 7,500 1,934,000 476,000 13,200 243,000 7,500 
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Table 4.3 shows that average crash costs calculated for individual casualty crash categories can 
vary across jurisdictions and areas of operation in response to variations in crash outcomes. 
Severity outcomes tend to increase with vehicle operating speeds.  A greater proportion of people 
are killed or seriously injured in higher speed environments than lower speed environments.  As a 
result, average crash costs in rural areas are higher than for urban areas.  Some of the 
jurisdictional differences reported in Table 4.3 may arise due to differences in urban and non-urban 
definitions.  Further differences in average crash costs by speed zone are reported in Appendix A. 

In contrast, crash costs for crashes not involving casualties, represented by the category Property 
Damage Only (PDO) have been estimated by updating BTE (2000) estimates, using transport 
elements of the Consumer Price Index (ABS 2007a). A fuller description of methods used to 
estimate and update crash costs, as originally applied to material obtained for Victoria and 
subsequently extended to generate estimates for other jurisdictions, is contained in Austroads 
Report AP-R238 (Austroads 2003c). 

Information computed at a per crash level is suitable for use in the economic evaluation of road 
projects, where aggregate crash cost reductions or increases comprise one of a range of RUC 
items affected by project options. 

Average cost information presented in Table 4.3 is suitable for use for general road project 
evaluation, where precise definition of crash causation is not required. For specific purpose road 
safety project evaluation, which lies outside the scope of this report, more detailed crash cost data, 
providing details of crash costs cross-tabulated by number, type of vehicle, and occupants 
involved, and road user movement (RUM) code associated with a range of detailed crash 
stereotypes, is the norm. A description of this data, its adequacy and context of use is provided in 
Mabbott and Swadling (1998). The cost of crashes by RUM code by speed limit was estimated by 
Austroads (2004c). The work was based on 7 years of crash data from Western Australia and 
RUM codes were grouped using similarities in crash outcomes to provide a minimum of 4000 
crashes in each group. Those data files are used with the new unit casualty and PDO costs to 
estimate the values presented in Appendix B (Table B 1 to Table B 4)3. 

While crash costs are computed specifically for road safety analysis using a series of definitions 
based on RUM categories, as opposed to the severity categories used in Table 4.3, re-estimation 
of these values to allow for changing unit input costs and crash composition has not formed part of 
the updating procedures described in previous reports in this series (Roper and Thoresen 1997, 
Austroads 1999, Austroads 2003a, Austroads 2004a and Austroads 2006). However, given that 
RUM and speed zone based costs can make use of the same crash databases and crash outcome 
costs, there may be a basis for reviewing this exclusion in future updates of RUC unit values. The 
inclusion of more specific crash cost information would depend on the reconciliation of a number of 
issues relating to differing coverage of crash outcomes, and different RUM definitions employed by 
state and territory road agencies. 

As was done in the June 2005 update, selected RUM and speed zone crash costs are calculated 
based on Victorian data for 2001-05 and using June 2007 unit cost values. These RUM based 
crash costs are presented in Appendix A. Table A 1 shows average costs by speed zone code for 
all reported crashes in Victoria in the period 2001 to 2005. Table A 2 shows average costs by RUM 
code and speed zone for casualty crashes in Victoria in the same time period. However, values are 
only given for categories where there have been over 100 accident records in a category. Finally, 
Table A 3 provides distributions of these costs that can be used in obtaining cost weightings for 
different speed zone categories. 

                                                 
3 There is almost an one-to-one equivalency between the definition of RUM codes used in Western Australia and the 
DCA codes used in Victoria. 
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In addition and as with previous updates, selected RUM based crash costs derived from Western 
Australian data have been recalculated to represent 30 June 2007 costs and are included in 
Appendix B. Table B 1 shows average costs by RUM code by speed limit for all reported crashes 
in WA in the period from 1993 to 2000. Table B 2 shows average costs by RUM code by speed 
limit for all reported casualty crashes in WA in the same period. Further to the data in the previous 
update, Table B 3 and Table B 4 show the average crash cost by road type and by speed limit for 
‘all crashes’ and ‘all casualty crashes’ in WA respectively for the period 1993 to 2000. 
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5 ENVIRONMENTAL AND OTHER EXTERNALITIES 
In Australia, the process of valuing environmental and other externalities is still developing4. There 
have been a number of largely fragmented efforts around the country aiming at valuing 
environmental externalities. Most of these efforts refer to a variety of environmental authority (EPA) 
investigations, BTRE studies and university studies (e.g. noise valuation and air pollution 
analyses). 

More recently, Austroads (2004b) put forward a first-cut consistent set of environmental externality 
unit values for project evaluation to assist practitioners. The following tables contain values for key 
environmental externality categories for both road passenger and freight transport, reported both 
on a rural and urban roads basis5. A range of values is also provided around each of these key 
estimates to assist with: 

1. the level of uncertainty inherent in the estimation of these values (e.g. confidence intervals 
around these estimates) 

2. variations in infrastructure project conditions such as varied congestion levels and inner or 
outer metropolitan travel. 

Values presented in Table 5.1 and Table 5.2 are reconciled estimates (updated to June 2007), 
which are derived from a review of values contained in Austroads (2003d and 2005b) and the 
environmental default externality values contained in ATC (2006a and 2006b). These values form 
an up-to-date set of estimates that is proposed to supersede values previously separately reported 
by Austroads (2005b) and ATC (2006a). The reconciliation of these values has been undertaken 
with careful consideration of the assumptions and methodologies within both sources. 

However, it must be emphasised that environmental valuation involves significant uncertainty and 
the values presented should be regarded as illustrative of the methodology rather than definitive 
unit costs.  

An opportunity exists to revise all Austroads (2003d) values according to the updated Infras/IWW 
(2004) and ExternE (2005) methodologies (Infras/IWW 2004 and ExternE 2005). This would 
require converting these updated Infras/IWW and ExternE values to Australian conditions using a 
similar methodology and adjustments as those applied in Austroads (2003d) and  ATC (2006a and 
2006b). 

 

                                                 
4  This contrasts strongly with the case in New Zealand where Appendix A8 of the Transfund Project Evaluation Manual 
(Transfund, 1997) lists procedures by which values can be derived. Transfund (1997) also describes alternative methods 
for incorporating externality impacts into the calculation of BCR, where specific quantities and prices cannot be 
estimated. 
5  A set of externality unit costs for urban rail is also presented in Appendix E. This table is added to this report for the 
first time as a result of the reconciliation of the ATC (2006a) and Austroads (2003d) values. It has been brought over 
from ATC (2006a) and updated to June 2007 for completeness purposes.  
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Table 5.1:   Externality unit costs for passenger vehicles and buses (cents per vehicle kilometres travelled (vkt))* 

   Urban Rural 
 

Vehicle/units Passenger cars Buses  Passenger cars Buses 

1.  Air pollution 
2.54 

(2.48 – 2.60) 
28.61 

(20.24 – 31.82) 
0.03 

(0.02 – 0.03) 
0.00 

(0.00 – 0.32) 

2.  Greenhouse  
2.00 

(1.77 – 2.24) 
11.79 
(n/a) 

2.00 
(1.77 – 2.24) 

11.79 
(n/a) 

3.  Noise  0.82 
(0.59 – 1.06) 

2.00 
(1.18 – 2.83) 

0.00 
(0.00) 

0.00 
(0.00) 

4.  Water 0.38 
(0.37 – 0.39) 

4.29 
(3.04 – 4.77) 

0.04 
(0.04 – 0.04) 

0.04 
(0.03 – 0.05) 

5.  Nature & landscape 0.05 
(0.05 – 0.17) 

0.13 
(0.13 – 0.6) 

0.47 
(0.47 – 1.65) 

1.30 
(1.30 – 6.01) 

6.  Urban separation 0.59 
(0.35 – 0.82) 

1.89 
(1.18 – 2.6) 

0.00 
(0.00) 

0.00 
(0.00) 

7.  Upstream and 
downstream costs 

3.42 
(2.95 – 3.89) 

17.68 
(14.14 – 21.21) 

3.42 
(2.95 – 3.89) 

17.68 
(14.14 – 21.21) 

Sources: 
Reconciled values using the most recent existing sets of values based on (1) a review of values contained in Austroads (2003d) and the results 
reported in Austroads (2005b), and (2) environmental default externality values contained in ATC (2006a, 2006b). 

Note: 
* All values are adjusted from 2005 Australian dollars to 2007 Australian dollars using the change in CPI for all groups. 

 

Notes to Table 5.1 summarising methodological issues, assumptions used and suggested steps for 
application are presented in a tabular form below: 
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 Economic methodology Assumptions Suggested steps for application 

1 Air Pollution: 
Values are derived according to consideration of 
both Infras/IWW and ATC estimates. Infras/IWW 
values are based on (control/avoidance costs). 
Infras/IWW values are adjusted for vehicle 
occupancy rate, population density and 
Purchasing Power Parity (Austroads 2003d). ATC 
estimates  apply Watkiss (2002) estimates, which 
are based on ExternE methodology, as 
components for these calculations, as well as 
Cosgrove (2003), and SMVU data. Dollars per 
tonne health cost estimates (Watkiss 2002) are 
separately calculated for carbon monoxide, oxides 
of nitrogen, particulate matter and total 
hydrocarbons. Watkiss reports $/tonne estimates 
derived from ExternE (bottom-up approach) and 
are constrained to health impacts only. Dollars per 
tonne costs have been transferred to Australian 
values according to a comparison of population 
densities in Australia and those reported in 
ExternE. These $/tonne costs are adjusted 
according to a population weighted average to 
obtain national values for urban locations (ATC 
2006b). 

Air Pollution is predominantly an urban issue. 
The externality value is a function of vkt and 
population distribution (which is associated 
with health impacts). As most bus vehicle 
kilometres are in urban areas, set the rural 
bus value at zero. For passenger car rural 
values, as a rule of thumb, set these at 1% of 
the urban value. 

Note 
- unit vales for all externality items 
reported in Table 5.1 apply to volume 
changes  

Quantifiable impacts 
- Establish the environment (specific 
air pollutants) and vehicle 
compositions. 
- Users may apply $/tonne air 
pollutant values (see Table 5.3) to 
models, in order to supplement a 
bottom-up analysis often aggregating 
air pollution estimates and conversion 
factors. 

Valuation 
- Apply cents/vkt or cents/tkm values. 
- Multiply vehicle kilometres obtained 
by cents/vkt or cents/tkm for the base 
and project cases. 
- Incorporate totals into BCA (ATC 
2006b). 

2 Greenhouse 
Austroads (2003d) presents climate change costs 
based on recent avoidance cost estimates in 
selected countries, and the European Union 
undertaken by Friedrich and Bickel (2001). Values 
reflect the ExternE study which uses a damage 
cost approach. These estimates of impacts were 
based on a bottom-up methodology. Ranges are 
based on Austroads 2003d and a $/tonne CO2-e 
cost of $48. 

As greenhouse is a global impact, the same 
value applies to all areas. ATC (2006) reports 
a $10/tonne cost. However, recent research 
and the emerging national emissions trading 
scheme developments, indicate a value of 
between $30 to $60 per tonne. These values 
are closely studied for their validity and 
appropriately interpreted in Austroads 
(2003d). 

Due to uncertainty in valuation, the 
selected range may be applied with 
explanatory notes (ATC 2006b). 

3 Noise 
The Infras/IWW study (avoidance costs) uses a 
combination of WTP and a valuation of health 
effects of noise exposure. For further information 
on the ranges and recommended values, see 
Austroads (2003d).  

Austroads (2003d) adjusted values for vehicle 
occupancy rate, population density and 
Purchasing Power Parity factors. 

Noise pollution is mostly an urban issue. The 
externality value is a function of population 
distribution and where vkt  take place (mostly 
in urban areas). As a result the rural noise 
unit cost is set to zero for passenger cars and 
buses. This should not imply that rural noise 
impacts are always negligible. The particular 
situation and conditions will need to be 
considered. For example, the background 
noise level in rural areas is typically lower 
than urban areas. A similar noise event may 
therefore be more significant within a rural 
area compared to an area with higher 
background noise levels. For rural towns, 
assume the urban value. 

Quantifiable impacts  
- Establish the environment (urban or 
rural), proportions of vehicles and 
vehicle types travelled. 
- Determine the total kilometres of 
traffic braking noise thresholds by 
vehicle type. 

Valuation  
- Apply cents/vkt or cents/tkm values 
- Multiply vehicle kilometres obtained 
by cents/vkt or cents/tkm for the base 
and project cases 
- Incorporate values into the BCA 
(ATC 2006b). 
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 Economic methodology Assumptions Suggested steps for application 

4 Water 
Values are estimated according to consideration 
of willingness-to-pay (Austroads 2003d) and 
mitigation cost (ATC 2006b) methodologies. 
Mitigation costs value transport-related impacts by 
estimating social costs of installing mitigation 
devices (i.e. vegetation, sedimentation tanks, 
combined catchments and treatment of storm 
water run-off) over entire road networks or on a 
per vehicle-kilometre basis. Evidence assembled 
from overseas and New Zealand experience gives 
an overall cost of installing mitigation devices 
(similar to Australia) for both urban and rural 
highways in the range of NZ 0.1 to 0.5 cents/vkm 
(best estimate 0.3 cents/vkm) (Ministry of 
Transport, Te Manatu Waka, Land Transport 
Pricing Study - Environmental Externalities, 
1996). 

Estimates for water pollution include values 
for organic waste/persistent toxicants (run-off 
from roads from vehicles: engine oil leakage 
and disposal, road surface, particulate matter 
and other air pollutants from exhaust and tyre 
degradation). Costs are unlikely to reflect all 
damage costs from the transport alone, and 
depend on rainfall intensity, drainage path 
length, type of road, type of system (ATC 
2006b). Using WTP methodology, water 
pollution represents approximately 15% of the 
air pollution (i.e. 15% of 2.54 = 0.38 c/vkt for 
passenger cars). Concentrations of pollutants 
in urban waterways are significantly higher 
(i.e. by a factor of between 10-100) compared 
to rural areas. A key issue is toxicants on 
highways with vehicle flow greater than 
100,000 vehicles per day. For rural 
passenger cars, assume 10% of the urban 
value. Assuming a vkt split of 99% urban and 
1% rural, set rural bus value at 1% of urban 
bus value.  

Estimate potential environmental 
impact of run-off from road vehicles. 
- Estimate the degree of rainfall 
intensity, mitigation devices, type of 
road, drainage path length. 
- Estimate vehicle kilometres. 
- Multiply with cents/vkt or cents/tkm 
value for the base and project cases. 
- Quantify on a project-by-project 
basis, because the project may be 
site specific (ATC 2006b). 

5 Nature & landscape 
Location dependent/site-specific.  The Infras/IWW 
(avoidance costs) is based on repair and 
compensation/restoration methodology and a unit 
cost per area of affected land. Values are derived 
from Infras/IWW and are adjusted for vehicle 
occupancy rate (Austroads 2003d). 

This impact is driven by the infrastructure 
'footprint' e.g. habitat loss, loss of natural 
vegetation or reduction in visual amenity as 
infrastructure is constructed. Key impacts in 
rural areas are natural impacts, whilst key 
impacts in urban areas are mostly 
amenity/visual as the urban environment is 
already dominated by infrastructure. The 
sensitivity of the loss is assumed to be higher 
for rural areas therefore set the urban 
passenger car and bus values at 10% of the 
rural value. 

Determine the area of land impacted 
(e.g. direct and indirect land). 
- Estimate vehicle kilometres. 
- Multiply with cents/vkt or cents/tkm 
value for the base and project cases. 
- Quantify on a project-by-project 
basis, because the project may be 
site specific (ATC 2006b). 

6 Urban separation 
Location dependent/site-specific. The Infras/IWW 
is based (avoidance costs) on three elements 
including time loss due to separation for 
pedestrians, lack of non-motorised transport 
provision and visual intrusion. Values are derived 
from Infras/IWW and are adjusted for vehicle 
occupancy rate (Austroads 2003d). 

Urban separation is an urban externality only. Determine the constraints to mobility 
of pedestrians. 
- Estimate vehicle kilometres. 
- Multiply with cents/vkt or cents/tkm 
value for the base and project cases. 
- Quantified on a project-by-project 
basis, because the project may be 
site specific (ATC 2006b). 

7 Upstream and downstream costs 
Values are based on Infras/IWW and have been 
adjusted for vehicle occupancy rate (see 
Austroads 2003d). 

These costs refer to the indirect costs of 
transport including energy generation, vehicle 
production and maintenance, and 
infrastructure construction and maintenance. 
Similar, to greenhouse, these estimates are 
assumed to be non-location specific. 
Consideration of the distributional effects of 
vehicle types per location is important. 
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Table 5.2:   Externality unit costs for freight vehicles ($ per 1000 tonne-km)* 

   Urban Rural 

 Vehicle/units Light vehicles  Heavy vehicles  Light vehicles  Heavy vehicles  

1.  Air pollution range 158.93 
(117.85 – 261.60) 

21.19 

(10.28 – 25.93) 

0.00 

(0.00) 

0.21 

(0.11 – 0.26) 

2.  Greenhouse range 
49.50 

(45.96 – 51.85) 
4.71 

(2.36 – 8.25) 
49.50 

(45.96 – 51.85) 
4.71 

(2.36 – 8.25) 

3.  Noise ranges 27.10 
(18.86  – 37.71) 

3.54 
(2.36 – 4.71) 

0.0 
(0.00) 

0.35 

(0.24 – 0.49) 

4.  Water 
23.84 

(17.68 – 39.20) 
 

3.18 
(1.06 – 3.89) 

0.24 
(0.18 – 0.42) 

1.27 
(0.64 – 1.56) 

5.  Nature & landscape 17.68 
(17.68 – 34.18) 

0.35 
(0.35 – 0.71) 

0.18 
(0.18 – 0.34) 

3.54 
(3.54 – 7.07) 

6.  Urban separation 

 
25.93 

(15.32 – 36.53) 
 

2.36 
(1.18 – 3.54) 

0.00 

(0.00) 

0.00 

(0.00) 

7.   Upstream and downstream 
costs 

164.99 
(117.85 – 212.13) 

18.86 
(16.5 – 21.21) 

164.99 
(117.85 – 212.13) 

18.86 
(16.5 – 21.21) 

Sources: 
Reconciled values using the most recent existing sets of values based on (1) sets of values in Austroads (2003d) as detailed and reported in Austroads (2005b), 
and (2) environmental default externality values contained in ATC (2006a, 2006b). 

Note: 
* All values are adjusted from 2005 Australian dollars to 2007 Australian dollars using the change in CPI for all groups 
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Notes to Table 5.2 summarising methodological issues and assumptions used are presented in a 
tabular form below: 

 
Economic methodology Assumptions 

1 Air pollution 
Values are derived according to consideration of both Infras/IWW 
(adjusted for vehicle occupancy rate, population density and Purchasing 
Power Parity, see Austroads (2003d) and ATC (2006a and 2006b), where 
Watkiss (2002) and ExternE are applied as components for these 
calculations, as well as Cosgrove (2003), and SMVU data. 

Air pollution is predominantly an urban issue.  The externality value is 
a function of vkt and population distribution (which is associated with 
health impacts). As most light commercial vehicle kilometres are in 
urban areas, set the rural LCV value at zero.  For other rural values, 
as a rule of thumb, set these at 1% of urban value. 

2 Greenhouse 
Austroads (2003d) presents climate change costs based on recent 
avoidance cost estimates in selected countries, and the European Union 
undertaken by Friedrich and Bickel (2001).  Values reflect the ExternE 
study which uses a damage cost approach.  The estimates of impacts 
were based on a bottom-up methodology. Ranges are based on 
Austroads (2003d) and a $/tonne CO2-e cost of $48. 

As greenhouse is a global impact, the same value applies to all areas. 

3 Noise 
The Infras/IWW study (avoidance costs) uses a combination of WTP and 
a valuation of health effects of noise exposure.  For further information on 
the ranges and recommended values, see Austroads (2003d).  
Austroads (2003d) adjusted values for vehicle occupancy rate, population 
density and Purchasing Power Parity. 

As noise is largely an urban issue, LCV rural noise values should be 
set at zero.  For heavy vehicles rural noise (as approximately 85% of 
all articulated vkt occur in rural areas) assume 10% of the urban cost.  
For rural towns, assume the urban value. 

4 Water 
Values are estimated according to consideration of willingness-to-pay 
methodologies (Austroads 2006) and mitigation costs ATC (2006a and 
2006b). 

For light vehicles assume a vkt split is 99% urban, hence the rural 
value is set at 1% of the light vehicle urban value. The heavy vehicle 
vkt split is 15% urban, 85% rural (this is what creates the pollutant 
load). Pollution impacts occur where most of the vkt are undertaken 
(i.e. urban areas).  Due to impervious urban surfaces, road drainage is 
collected and concentrated compared to rural areas (so increase 
urban value 4- fold, e.g. urban 60%, rural 40%). Assume HV water, 
rural = 40% of (15% of HV air) = 1.27. 

5 Nature &  landscape 
Location dependent/site-specific.  The Infras/IWW (avoidance costs) is 
based on repair and compensation/restoration methodology and a unit 
cost per area of affected land. Values are derived from Infras/IWW and 
are adjusted for vehicle occupancy rate (Austroads 2003d). 

As conditions in Australia are different to Europe, the low light vehicle 
range is assumed to be approximately half the lower estimated light 
range provided in Austroads (2003d) and adjusted to 2007.  For Light 
vehicles assume a rural value at 1% of the urban value.  As the vkt 
split is higher for heavy vehicles in rural areas, and because the 
sensitivity loss is higher in rural areas, set the urban heavy vehicle 
value at 10% of the rural value.    

6 Urban separation 
Location dependent/site-specific.  The Infras/IWW is based (avoidance 
costs) on three elements including time loss due to separation for 
pedestrians, lack of non-motorised transport provision and visual 
intrusion. Values are derived from Infras/IWW and are adjusted for 
vehicle occupancy rate (see Austroads 2003d). 

Urban separation is an urban externality only. 

7 Upstream and downstream costs 
Values are based on Infras/IWW and have been adjusted for vehicle 
occupancy rate (see Austroads 2003d). 

These costs refer to the indirect costs of transport including energy 
production, vehicle production and maintenance, and infrastructure 
construction and maintenance.  Similar, to greenhouse, these 
estimates are assumed to be non-location specific.  Consideration of 
the distributional effects of vehicle types per location is important. 
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Finally, Table 5.3 shows a set of component values for different types of emissions that represent 
cost per tonne for each of these emission categories, as reflected in selected air pollution unit 
ranges reported in Table 5.1 and Table 5.2.  

Table 5.3:   Unit values of emissions in $/tonne* 

Carbon dioxide equivalent (CO2-e)  $48/tonne 

Carbon monoxide (CO)  $3/tonne 

Oxides of nitrogen (Nox)  $1,912/tonne 

Particulate matter (PM10)  $304,298/tonne 

Total hydrocarbons (THC)  $958/tonne 

Note: 
* All values are adjusted from 2002 Australian dollars to 2007 Australian dollars using the change in CPI for all groups. The air pollution estimates form 
the basis of the ATC (2006b) values which are derived from a population average of Watkiss (2002) $/tonne air pollution costs. The greenhouse 
$/tonne cost is sourced from Austroads (2003d). Austroads (2003d) presents climate change costs based on recent avoidance cost estimates in 
selected countries, and the European Union undertaken by Friedrich and Bickel (2001). 
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6 UPDATING URBAN JOURNEY SPEED VOC MODELS 
A revised method for deriving the coefficients used by road and transport agencies in urban vehicle 
operating cost estimation models has been developed since the June 2002  RUC update 
(Austroads 2004a) and is described in Austroads (2005a). One set of values is reported for grade 
separated roads (freeways) and a second set is for interrupted flow on other at-grade urban roads. 
The speed used is the all day average speed on a link including intersection delays.  

The structures of the two models is the same as set out in equation (1), only the coefficients 
change. 

Urban model 2** VDVC
V
BAc +++=  (1) 

where: c  = vehicle operating cost (cents/km) 

 A, B, C, D = model coefficients 

 V = all day average link speed in km/h 

Coefficients for these models have been estimated by applying June 2007 unit road user cost 
values to underlying models and estimation methods (Austroads 2005a). The results of this 
process are set out in Table 6.1. It should be noted that the vehicle stereotypes for which revised 
parameter values have been estimated are those specified by a related Austroads project (Cox 
and Arup 1996), and used in previous updates. 

The parameter values estimated are based on all-day average vehicle speeds (as opposed to 
average journey speeds). All-day average vehicle speeds include time periods of travel, for 
example on freeways, which involves vehicles travelling in stop-start (traffic congestion) conditions. 
This means that for all-day average vehicle speeds of less than 50 km/h on freeways (i.e. with 
speed limit of 100 km/h or more), fuel consumption per hour (and consequently cost in c/km) will 
exceed that of arterial and other roads with speed limits of around 60 km/h (see Figure 6.4).  

Table 6.1 presents estimated parameters for grade separated controlled access roads (freeways), 
while Table 6.2 presents estimated parameters for all other roads. The values reported are for 
VOC plus person time costs (commercial, private and freight time). Parameters for VOC only (used 
by some jurisdictions’ models) are presented in brackets. 

Table 6.1:   Parameter values for freeway vehicle operating cost models – cents/km 

Freeways 
Vehicle type A B C D 

Cars -16.262 
(-16.262) 

3929.78 
(1553.78)  

0.23531 
(0.23531)  

0.0000501 
(0.0000501)  

LCV -30.00 
(-30.00) 

5167.74 
(3396.74)  

0.25629 
(0.25629)  

0.001262 
(0.001262)  

HCV + buses -30.00 
(-30.00) 

12255.38 
(8544.38)  

0.01850 
(0.01850) 

0.006029 
(0.006029) 

Note:  
Values in brackets are estimated parameters for VOC only specifications. 
While, estimated parameter values outside brackets are for VOC plus person time costs (commercial, freight and private time). 
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Table 6.2:   Parameter values for at-grade roads vehicle operating cost models – cents/km 

All at grade roads 
Vehicle type A B C D 

Cars 2.185 
(2.185) 

3352.21 
(976.21)  

0.05711 
(0.05711) 

0.0005795 
(0.0005795) 

LCV -3.096 
(-3.096) 

3863.48 
(2092.48)  

0.19609 
(0.19609) 

0.0005658 
(0.0005658) 

HCV + buses 5.885 
(5.885) 

9182.53 
(5471.53)  

0.58625 
(0.58625) 

0.0002108 
(0.0002108) 

Note:  
Values in brackets are estimated parameters for VOC only specifications. 
While, estimated parameter values outside brackets are for VOC plus person time costs (commercial, freight and private time). 

 

The performance of these relationships is illustrated in the figures below. It is important to note the 
following regarding these figures: 

 There is one figure for each vehicle category - i.e. cars (passenger vehicles); light 
commercial vehicles (LCV); and heavy commercial vehicles (HCV). 

 For cars, VOC (vehicle operating costs), commercial time (CT) costs, and private time (PT) 
costs are included in the data used to produce the relationship between costs and speed 

 The same also applies to light commercial vehicles (LCV) and heavy commercial vehicles 
(HCV); however, a freight costs (FT) component is also added to the data used to estimate 
the parameters for these relationships. 

The parameters obtained using VOC only data were estimated to be similar to those obtained 
including the travel time cost components in the estimation. Therefore, the parameter estimates 
obtained using the aggregated data of the two components – VOC, and time costs – are presented 
in Figure 6.1, Figure 6.2 and Figure 6.3. However, there is an issue when crash cost data are 
included in the estimation of these parameters. Due to the random variability in the crash rate and 
in the crash outcomes, one has to use crash cost averages over a larger area of the road network. 
However, the cost of crashes does vary as a result of a project and so must be considered part of 
the economic analysis, even if the accuracy is not as good as for the other components. 
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Figure 6.1:   Passenger vehicle operating and time costs as a function of speed for freeways and other roads  
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Figure 6.2:   Light commercial vehicle operating and time costs as a function of speed for freeways and other roads  
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Figure 6.3:   Heavy commercial vehicle operating and time costs as a function of speed for freeways and other roads  

One of the principal vehicle operating cost items affected by speed variations associated with 
urban operations is fuel. To assist in the separate modelling of fuel consumption costs, and 
associated emissions, parameter values for fuel consumption estimated in physical units are 
provided in Table 6.3 and Table 6.4 using the same model formats as set out in equation (1). 
There is an one-to-one linking between the estimates in Table 6.1 and Table 6.2 with Table 6.3 
and Table 6.4. For example, the value of parameter ‘A’ for cars in Table 6.3 (i.e. -18.433) in litres 
per 100 kilometres, corresponds to the value of parameter ‘A’ for cars in Table 6.1 (i.e. -16.262) in 
cents per kilometre. 

Table 6.3:   Fuel consumption parameter values on freeways– litres/100 km 

Vehicle type A B C D 
Cars -18.433 1306.02 0.15477 0.0003203 
LCV -27.456 2060.5 0.19110 0.000851 
Rigid trucks -65.056 4156.75 0.49681 0.0006798 
Articulated 
vehicles -80.0 6342.80 0.48496 0.0020895 

Buses -80.0 5131.63 0.60539 0.0015775 
 

Table 6.4:   Fuel consumption parameter values on other roads– litres/100 km 

Vehicle type A B C D 
Cars 0.863 542.92 0.01333 0.0005847 
LCV -2.364 1015.22 0.03654 0.0009678 
Rigid trucks -7.445 1893.84 0.12777 0.0009736 
Articulated 
vehicles -14.839 3579.60 0.22244 0.0011669 

Buses -8.308 2388.91 0.09346 0.0023671 

Note: 
Parameter values reported in Tables 6.3 and 6.4 are for estimating fuel consumption (in litres) by these types of vehicles  
(and road stereotypes) before determining the fuel cost components of VOC for each vehicle and road category (in cents). 
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The estimated relationships between fuel consumption and all day average speed for different 
types of vehicles are illustrated in Figure 6.4.  Different relationships are shown for freeways and 
all other roads. 

These relationships show that, when fuel use is converted to consumption per unit time and plotted 
against speed, the rate progressively eases downwards as speed reduces (which is also a good 
edit check on the fuel consumption formulae used). This reflects the fact that the engine load per 
unit distance rises as a vehicle decelerates (accelerates), and fuel consumption is a function of 
how hard the engine is working. 

In rural travel conditions and rural project evaluation models that use a distribution of hourly flows 
throughout the year, the likelihood of much travel at low speeds is quite low, as it depends on how 
heavy the traffic flow per lane is, and the number of hours of annual travel that occur with the 
hourly demand exceeding the hourly capacity. This is likely to occur only to a small portion of total 
travel, even on quite busy roads. However, hourly speeds in peak periods could quite easily drop 
down to 8 – 10 km/h in cities and maybe in extreme cases – rural roads. However, all-day average 
speeds are not expected to be that low, and thus, caution should be exercised in estimating road 
user costs (savings). For example, the steep part of the arterial curves (from 0 - 30 km/h) in 
Figure 6.1 to Figure 6.4 are very unlikely to be relevant for freeway curves, as the average speeds 
of vehicles are not expected to fall much below 30 km/h on freeways. 
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Figure 6.4:   Fuel consumption using all-day average speed - litres/100km 
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6.1 Traffic Projections 
Information and results related to traffic estimates and traffic projections that are relevant to project 
evaluation appear quite limited in the Austroads literature.  The type of results that are often 
relevant to project evaluation tend to be by-products of other research.  An example is a study of 
arterial road use undertaken in the early 1990s (Botterill and Taylor 1992).  However, these types 
of studies tend to be monographs rather than serial publications. RoadFacts (Austroads 2005c) 
which is a regular report on the Australian and New Zealand road systems and their use, has the 
potential for also providing useful road and traffic statistics.  The Australian Bureau of Statistics 
Survey of Motor Vehicle Usage (SMVU) data can also be useful in deriving suitable traffic and 
vehicle use data.  Other studies have also produced multi-modal projections for Australia and most 
States (e.g. Apelbaum Consulting Group 2002). 
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7 SUMMARY 
Part 4 of the Guide contains estimates of road user unit costs calculated as at 30 June 2007, in a 
format suitable for use by most road project evaluation models and software currently being used 
by Australian road authorities. Estimates have been calculated in resource price terms, excluding 
indirect taxes but including subsidies paid to producers. 

The 30 September compilation date used in the 2000 edition was chosen to capture taxation 
changes associated with the introduction from 1 July 2000 of the Goods and Services Tax (GST) 
and an accompanying range of associated tax reforms and subsidy revisions instituted by federal 
and state governments.  This report is the fourth unit cost update report to be published since 
these tax changes were introduced in Australia on 1 July 2000. 

The corresponding estimates calculated as at 30 June 1996, 30 June 1997, 30 June 1998, 30 
September 2000, June 2002 and June 2005 can be found in previous documents in this series 
(Roper and Thoresen 1997, Austroads 1999, Austroads 2003a, Austroads 2004a and Austroads 
2006). 

The unit costs are presented in a format suitable for use with most road project evaluation models, 
techniques, and software used by Australian road agencies and their consultants.  Estimates are 
not intended for use in New Zealand. 

Estimates of road user cost (RUC) inputs are provided at an individual component level for the 
following cost groupings:  vehicle operating costs, travel time costs, crash costs and environmental 
externalities costs.  These unit costs are presented in tabular form, often detailing the derivation of 
resource price estimates from market price and taxation details. 

The process of updating and revising crash costs, which involves alignment with results reported in 
a major study conducted by the Bureau of Transport Economics (BTE 2000), has taken a forward 
step in reporting of crash costs for individual jurisdictions.  These costs are also cross-tabulated by 
severity level (fatal, serious injury, minor injury, and property damage only) and area of operation 
(urban and non-urban traffic conditions in the different jurisdictions). 

In addition to unit input costs, coefficient values for running speed models used to estimate vehicle 
operating costs and fuel usage for urban operations are also supplied. These have been updated 
using improved methods to provide a more accurate estimate of costs based on recent urban RUC 
research undertaken for Austroads (Austroads 2005a). The improvements have been notable on 
estimates obtained for high speed arterial roads. 

Furthermore, the potential for extending the updating procedure to include road user movement 
and speed zone based crash costs, as used for road safety analyses, is also considered. 

Notable movements in unit resource costs since the previous edition (Austroads 2005b) include: 

 increases in fuel costs, attributed to an increase in international crude oil prices 

 values for environmental externalities now form a consistent and reconciled set of estimates, 
encompassing unit values previously published individually by Austroads and in the ATC 
(2006a). These values now form a consistent set of estimates, which are obtained by 
reconciling the unit values published by Austroads (Austroads 2003d, 2005b and 2006) and 
those published in the ATC Guidelines (2006b). 
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Finally, unit values for road infrastructure provisions have not been published in this report as 
variation in costs have implied that previous methods of providing these unit values no longer 
apply. Further research is recommended if road infrastructure provisions data is found to be a 
necessary addition to this publication.  
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APPENDIX A VICTORIAN CRASH COST DISTRIBUTION 
BY SPEED ZONE 

A summary of crash costs by speed zone and their distributions for Victoria is presented in this 
Appendix. These data are included as an example of this type of information. In future, similar 
tables may be useful for other jurisdictions, in which case additional work would be required as 
discussed in Section 5. It should be noted that Victorian data covers casualty crashes only; 
property damage only crashes are not accounted for in these estimates. 

Table A 1:  Average Victorian crash costs by speed zone ($), June 2007 prices 

Speed limit (km/h) Fatal Serious injury Other injury Average 
casualty 

<50 1,887,000 440,000 19,000 168,000 
50 1,904,000 443,000 19,400 163,000 
60 1,934,000 462,000 20,500 167,000 
70 1,934,000 492,000 21,700 197,000 
80 1,972,000 504,000 22,400 216,000 
90 2,280,000 543,000 23,800 324,000 
100 2,102,000 496,000 21,300 319,000 
110 1,968,000 503,000 22,500 332,000 

All roads  2,018,000  475,000  20,800  204,000 
 

Table A 2:  Average Victorian crash costs by RUM sub-categories and speed zones ($), 2001 to 2005 in 2007 prices 

Speed zone 

RUM category 
40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 100 km/h 

 
110 km/h 

 
Pedestrian  156,000 190,000 223,000 342,000 394,000   644,000 
Vehicles from adjacent directions 
(intersections only)   135,000 157,000 193,000 224,000 330,000 466,000 
Vehicles from opposing directions   167,000 196,000 227,000 304,000 636,000 668,000 
Vehicles from same direction   84,000 96,000 115,000 122,000 190,000 182,000 

Manoeuvring   122,000 139,000 166,000 223,000 205,000 371,000 
Overtaking     287,000 341,000 321,000   402,000 
On path   177,000 167,000   195,000 385,000 214,000 
Off path on straight 333,000 212,000 234,000 273,000 259,000 262,000 294,000 
Off path on curve   237,000 237,000 251,000 276,000 262,000 286,000 
Passenger and miscellaneous   226,000 200,000 240,000 301,000   263,000 
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Table A 3:  Distribution of persons involved in Victorian casualty crashes, 2001 to 2005 

Speed 
limit 

(km/h) 
Killed Hospital'd Other I Total Total 

<50 1.1% 27.1% 71.8% 98.9% 100.0% 
50 0.7% 27.2% 72.1% 99.3% 100.0% 
60 0.8% 25.5% 73.7% 99.2% 100.0% 
70 1.3% 26.2% 72.5% 98.7% 100.0% 
80 1.7% 26.8% 71.5% 98.3% 100.0% 
90 3.5% 31.9% 64.6% 96.5% 100.0% 
100 4.0% 35.9% 60.2% 96.0% 100.0% 
110 4.4% 35.1% 60.6% 95.6% 100.0% 

Other 1.2% 31.4% 67.4% 98.8% 100.0% 
Average 1.6% 28.1% 70.3% 98.4% 100.0% 
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APPENDIX B ROAD USER MOVEMENT (RUM) CRASH 
COSTS AS AT 30 JUNE 2007 WA DATA 

This Appendix presents detailed information related to Western Australian road user movement 
(RUM) crash costs. Using this approach, crashes are classified by the road user movement 
considered to most contribute to the crash, not by the severity of the outcome as used for reporting 
crash costs in the main body of this report. At the time of writing average crash cost estimates for 
individual RUM codes were not generally available on a regularly updated format. Table B 1 shows 
average crash cost by individual RUM code for all reported crashes, while Table B 2 contains 
similar unit values for all crashes but expressed per casualty crash. These costs are updates to 30 
June 2007 of the unit values also presented in the previous update (Austroads 2006). Summaries 
of these unit values representing costs by speed zone for all RUM categories in aggregate levels 
for urban freeways, total urban, total rural and total state categories are shown in Table B 3 and 
Table B 4 respectively. 
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Table B 1:  Average crash cost by RUM code (all reported crashes) – Western Australia data 1993-2000 – values at June 2007 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

PEDESTRIAN ON FOOT, IN TOY/PRAM 
0 Pedestrian: other $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
1 Pedestrian: near side $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
2 Pedestrian: emerging from near side $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
3 Pedestrian: far side $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
4 Pedestrian: play/work/stand on carriageway $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
5 Pedestrian: walking with traffic $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
6 Pedestrian: walking against traffic $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
7 Pedestrian: in driveway $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
8 Pedestrian: on footway $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 
9 Pedestrian: struck boarding/alighting $90,600 $144,900 $222,000 $328,700 $472,800 $663,900 $912,600 $1,229,700 

INTERSECTION - VEHICLES FROM ADJACENT APPROACHES 
10 Intersection (adjacent approaches): other $32,700 $41,100 $51,800 $65,200 $81,800 $102,000 $126,400 $155,800 
11 Intersection (adjacent approaches): through-through $40,900 $54,100 $71,300 $93,200 $120,500 $154,300 $195,700 $246,000 
12 Intersection (adjacent approaches): right-through $24,700 $28,600 $33,600 $40,000 $48,000 $57,800 $69,800 $84,400 
13 Intersection (adjacent approaches): left-through $23,100 $25,800 $29,000 $32,700 $36,900 $41,600 $46,700 $52,300 
14 Intersection (adjacent approaches): through-right $32,700 $41,100 $51,800 $65,200 $81,800 $102,000 $126,400 $155,800 
15 Intersection (adjacent approaches): right-right $23,100 $25,800 $29,000 $32,700 $36,900 $41,600 $46,700 $52,300 
16 Intersection (adjacent approaches): left-right $23,100 $25,800 $29,000 $32,700 $36,900 $41,600 $46,700 $52,300 
17 Intersection (adjacent approaches): through-left $25,200 $29,200 $34,200 $40,300 $47,500 $56,200 $66,300 $78,200 
18 Intersection (adjacent approaches): right-left $25,200 $29,200 $34,200 $40,300 $47,500 $56,200 $66,300 $78,200 
19 Intersection (adjacent approaches): left-left $25,200 $29,200 $34,200 $40,300 $47,500 $56,200 $66,300 $78,200 

VEHICLES FROM OPPOSING DIRECTIONS 
20 Opposite direction: other $25,300 $29,500 $34,900 $41,800 $50,400 $61,100 $74,200 $90,100 
21 Opposite direction: head on $64,700 $95,400 $138,700 $197,900 $277,300 $381,700 $516,600 $687,900 
22 Opposite direction: through-right $37,800 $48,600 $62,200 $78,900 $99,100 $123,400 $152,200 $186,200 
23 Opposite direction: right-left $25,300 $29,500 $34,900 $41,800 $50,400 $61,100 $74,200 $90,100 
24 Opposite direction: right-right $25,300 $29,500 $34,900 $41,800 $50,400 $61,100 $74,200 $90,100 
25 Opposite direction: through-left $25,300 $29,500 $34,900 $41,800 $50,400 $61,100 $74,200 $90,100 
26 Opposite direction: left-left $25,300 $29,500 $34,900 $41,800 $50,400 $61,100 $74,200 $90,100 
27 Opposite direction: u-turn $25,300 $29,500 $34,900 $41,800 $50,400 $61,100 $74,200 $90,100 
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Table B 1:  Average crash cost by RUM code (all reported crashes) – Western Australia data 1993-2000 – values at June 2007 - cont 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

VEHICLES FROM ONE DIRECTION 
30 Same direction:  other $20,100 $22,400 $25,500 $29,600 $34,700 $41,200 $49,400 $59,400 
31 Same direction:  same lane, rear end $21,300 $23,000 $25,000 $27,400 $30,200 $33,500 $37,300 $41,600 
32 Same direction:  same lane, left rear $17,500 $18,000 $18,700 $19,500 $20,300 $21,300 $22,400 $23,500 
33 Same direction:  same lane, right rear $21,200 $23,600 $26,600 $30,100 $34,300 $39,200 $44,900 $51,400 
34 Same direction:  same lane, u-turn $26,500 $32,200 $39,400 $48,400 $59,300 $72,600 $88,400 $107,300 
35 Same direction:  parallel lanes, sideswipe $21,600 $24,200 $27,500 $31,600 $36,600 $42,800 $50,100 $58,900 
36 Same direction:  change lanes-right $18,800 $20,000 $21,400 $23,000 $24,900 $27,000 $29,300 $31,800 
37 Same direction:  change lanes-left $19,400 $21,200 $23,600 $26,700 $30,800 $35,900 $42,400 $50,300 
38 Same direction:  parallel lanes-turn right sideswipe $20,100 $22,400 $25,500 $29,600 $34,700 $41,200 $49,400 $59,400 
39 Same direction:  parallel lanes-turn left sideswipe $19,700 $22,000 $25,300 $29,800 $35,900 $43,900 $54,200 $67,400 

MANOEUVRING 
40 Manoeuvring:  other $20,200 $22,500 $25,400 $29,000 $33,200 $38,300 $44,200 $51,200 
42 Manoeuvring:  leaving parking $18,000 $18,900 $19,900 $21,200 $22,600 $24,100 $25,800 $27,700 
43 Manoeuvring:  parking $18,000 $18,900 $19,900 $21,200 $22,600 $24,100 $25,800 $27,700 
44 Manoeuvring:  parking vehicle only $16,500 $16,600 $16,800 $17,000 $17,200 $17,500 $17,700 $18,000 
45 Manoeuvring:  reversing in traffic $16,800 $17,500 $18,500 $19,800 $21,700 $24,100 $27,300 $31,300 
46 Manoeuvring:  reverse into fixed object $16,800 $17,500 $18,500 $19,800 $21,700 $24,100 $27,300 $31,300 
47 Manoeuvring:  leaving driveway $20,200 $22,500 $25,400 $29,000 $33,200 $38,300 $44,200 $51,200 
48 Manoeuvring:  loading bay $20,200 $22,500 $25,400 $29,000 $33,200 $38,300 $44,200 $51,200 
49 Manoeuvring:  from footway $40,100 $57,300 $82,100 $116,800 $164,100 $227,100 $309,200 $414,500 

OVERTAKING 
50 Overtaking:  other $22,700 $26,200 $30,700 $36,200 $43,000 $51,100 $60,900 $72,600 
51 Overtaking:  head on $83,100 $130,800 $200,200 $298,300 $433,100 $613,800 $851,000 $1,156,100 
52 Overtaking:  out of control $25,300 $33,900 $45,700 $61,600 $82,600 $109,700 $144,400 $188,000 
53 Overtaking:  pulling out $22,700 $26,200 $30,700 $36,200 $43,000 $51,100 $60,900 $72,600 
54 Overtaking:  cutting in $22,700 $26,200 $30,700 $36,200 $43,000 $51,100 $60,900 $72,600 
55 Overtaking:  pull out-rear end $22,700 $26,200 $30,700 $36,200 $43,000 $51,100 $60,900 $72,600 
56 Overtaking  into right turn $22,700 $26,200 $30,700 $36,200 $43,000 $51,100 $60,900 $72,600 

 



Guide to Project Evaluation - Part 4:  Project Evaluation Data 

 

 
A u s t r o a d s  2 0 0 8  

— 50 — 

Table B 1:  Average crash cost by RUM code (all reported crashes) – Western Australia data 1993-2000 – values at June 2007 - cont 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

ON PATH 
60 On path: other $22,700 $26,300 $31,000 $36,900 $44,300 $53,500 $64,700 $78,200 
61 On path: parked $22,700 $26,300 $31,000 $36,900 $44,300 $53,500 $64,700 $78,200 
62 On path: double parked $22,700 $26,300 $31,000 $36,900 $44,300 $53,500 $64,700 $78,200 
63 On path: accident or breakdown $26,600 $34,700 $45,200 $58,500 $75,100 $95,800 $121,100 $152,000 
64 On path: open car door $22,700 $26,300 $31,000 $36,900 $44,300 $53,500 $64,700 $78,200 
65 On path: permanent obstruction $26,600 $34,700 $45,200 $58,500 $75,100 $95,800 $121,100 $152,000 
66 On path: temporary roadworks $22,700 $26,300 $31,000 $36,900 $44,300 $53,500 $64,700 $78,200 
67 On path: temporary object on carriageway $12,800 $14,700 $17,000 $19,800 $23,100 $27,000 $31,400 $36,500 
69 On path: hit animal $12,800 $14,700 $17,000 $19,800 $23,100 $27,000 $31,400 $36,500 

OFF PATH ON STRAIGHT 
70 Off path on straight: other $27,900 $38,400 $51,800 $68,800 $89,800 $115,500 $146,900 $184,700 
71 Off path on straight: off carriageway - left $27,900 $38,400 $51,800 $68,800 $89,800 $115,500 $146,900 $184,700 
72 Off path on straight: off carriageway - left - object $27,900 $38,400 $51,800 $68,800 $89,800 $115,500 $146,900 $184,700 
73 Off path on straight: off carriageway - right  $27,900 $38,400 $51,800 $68,800 $89,800 $115,500 $146,900 $184,700 
74 Off path on straight: off carriageway - right - object $27,900 $38,400 $51,800 $68,800 $89,800 $115,500 $146,900 $184,700 
75 Off path on straight: lost control on carriageway $27,900 $38,400 $51,800 $68,800 $89,800 $115,500 $146,900 $184,700 
76 Off path on straight: left turn-out of control $20,500 $26,400 $33,500 $41,900 $51,700 $62,900 $75,600 $89,900 
77 Off path on straight: right turn-out of control $20,500 $26,400 $33,500 $41,900 $51,700 $62,900 $75,600 $89,900 

OFF PATH ON CURVE 
80 Off path on curve: other $32,100 $45,900 $64,100 $87,600 $117,600 $155,300 $202,200 $260,000 
81 Off path on curve: off carriageway on bend right $32,100 $45,900 $64,100 $87,600 $117,600 $155,300 $202,200 $260,000 
82 Off path on curve: off carriageway on bend right-object $32,100 $45,900 $64,100 $87,600 $117,600 $155,300 $202,200 $260,000 
83 Off path on curve: off carriageway on bend left $32,100 $45,900 $64,100 $87,600 $117,600 $155,300 $202,200 $260,000 
84 Off path on curve: off carriageway on bend left-object $32,100 $45,900 $64,100 $87,600 $117,600 $155,300 $202,200 $260,000 
85 Off path on curve: lost control on carriageway $32,100 $45,900 $64,100 $87,600 $117,600 $155,300 $202,200 $260,000 
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Table B 1:  Average crash cost by RUM code (all reported crashes) – Western Australia data 1993-2000 – values at June 2007- cont 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

PASSENGERS AND MISCELLANEOUS 
90 Miscellaneous: passengers other $18,900 $21,500 $24,700 $28,400 $32,700 $37,600 $43,100 $49,300 
91 Miscellaneous: passenger fell in/from vehicle $74,000 $111,500 $160,100 $221,600 $298,600 $394,400 $512,000 $654,400 
92 Miscellaneous: load struck vehicle $18,900 $21,500 $24,700 $28,400 $32,700 $37,600 $43,100 $49,300 
93 Miscellaneous: struck train $45,300 $72,900 $117,600 $185,700 $284,600 $423,100 $610,700 $858,200 
94 Miscellaneous: struck rail crossing furniture $18,900 $21,500 $24,700 $28,400 $32,700 $37,600 $43,100 $49,300 
95 Miscellaneous: hit animal on/off carriageway $12,000 $13,900 $16,300 $19,100 $22,400 $26,200 $30,500 $35,500 
96 Miscellaneous: parked car ran away $18,900 $21,500 $24,700 $28,400 $32,700 $37,600 $43,100 $49,300 
97 Miscellaneous: vehicle movement not known $18,900 $21,500 $24,700 $28,400 $32,700 $37,600 $43,100 $49,300 
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Table B 2:  Average casualty crash cost by RUM code – Western Australia data 1993-2000 – values at June 2007 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

PEDESTRIAN ON FOOT, IN TOY/PRAM 
0 Pedestrian: other $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
1 Pedestrian: near side $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
2 Pedestrian: emerging from near side $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
3 Pedestrian: far side $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
4 Pedestrian: play/work/stand on carriageway $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
5 Pedestrian: walking with traffic $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
6 Pedestrian: walking against traffic $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
7 Pedestrian: in driveway $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
8 Pedestrian: on footway $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 
9 Pedestrian: struck boarding/alighting $182,300 $238,300 $309,700 $398,800 $508,400 $663,900 $912,600 $1,229,700 

INTERSECTION - VEHICLES FROM ADJACENT APPROACHES 
10 Intersection (adjacent approaches): other $161,200 $165,500 $176,900 $193,700 $215,200 $241,300 $271,900 $307,300 
11 Intersection (adjacent approaches): through-through $172,600 $186,800 $208,700 $237,100 $271,700 $312,800 $360,700 $415,900 
12 Intersection (adjacent approaches): right-through $240,200 $227,300 $226,700 $234,700 $249,400 $270,200 $296,700 $329,000 
13 Intersection (adjacent approaches): left-through $235,000 $214,200 $204,100 $200,200 $200,100 $202,700 $207,100 $212,800 
14 Intersection (adjacent approaches): through-right $161,200 $165,500 $176,900 $193,700 $215,200 $241,300 $271,900 $307,300 
15 Intersection (adjacent approaches): right-right $235,000 $214,200 $204,100 $200,200 $200,100 $202,700 $207,100 $212,800 
16 Intersection (adjacent approaches): left-right $235,000 $214,200 $204,100 $200,200 $200,100 $202,700 $207,100 $212,800 
17 Intersection (adjacent approaches): through-left $220,700 $208,900 $207,300 $212,200 $222,000 $235,800 $253,200 $273,900 
18 Intersection (adjacent approaches): right-left $220,700 $208,900 $207,300 $212,200 $222,000 $235,800 $253,200 $273,900 
19 Intersection (adjacent approaches): left-left $220,700 $208,900 $207,300 $212,200 $222,000 $235,800 $253,200 $273,900 

VEHICLES FROM OPPOSING DIRECTIONS 
20 Opposite direction: other $235,400 $224,100 $224,900 $234,100 $250,300 $272,700 $301,000 $335,300 
21 Opposite direction: head on $275,000 $331,700 $408,700 $507,400 $630,200 $779,800 $959,300 $1,171,900 
22 Opposite direction: through-right $166,700 $175,300 $190,200 $209,800 $233,600 $261,300 $293,000 $328,900 
23 Opposite direction: right-left $235,400 $224,100 $224,900 $234,100 $250,300 $272,700 $301,000 $335,300 
24 Opposite direction: right-right $235,400 $224,100 $224,900 $234,100 $250,300 $272,700 $301,000 $335,300 
25 Opposite direction: through-left $235,400 $224,100 $224,900 $234,100 $250,300 $272,700 $301,000 $335,300 
26 Opposite direction: left-left $235,400 $224,100 $224,900 $234,100 $250,300 $272,700 $301,000 $335,300 
27 Opposite direction: u-turn $235,400 $224,100 $224,900 $234,100 $250,300 $272,700 $301,000 $335,300 
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Table B 2:  Average casualty crash cost by RUM code – Western Australia data 1993-2000 – values at June 2007 - cont 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

VEHICLES FROM ONE DIRECTION 
30 Same direction: other $238,100 $217,000 $209,300 $210,800 $219,400 $234,200 $254,900 $281,500 
31 Same direction: same lane, rear end $134,400 $118,300 $109,100 $104,100 $101,800 $101,500 $102,700 $105,100 
32 Same direction: same lane, left rear $143,100 $120,700 $106,200 $96,200 $89,000 $83,800 $80,000 $77,200 
33 Same direction: same lane, right rear $124,700 $113,500 $108,300 $106,700 $107,700 $110,700 $115,200 $121,100 
34 Same direction: same lane, u-turn $198,400 $197,000 $204,600 $218,400 $237,300 $260,900 $289,000 $321,600 
35 Same direction: parallel lanes, sideswipe $353,100 $323,400 $311,800 $311,800 $320,500 $336,200 $358,100 $386,000 
36 Same direction: change lanes-right $319,700 $277,900 $252,400 $236,500 $226,600 $220,800 $217,800 $217,000 
37 Same direction: change lanes-left $320,200 $286,000 $270,000 $266,200 $271,700 $285,100 $305,700 $333,300 
38 Same direction: parallel lanes-turn right sideswipe $238,100 $217,000 $209,300 $210,800 $219,400 $234,200 $254,900 $281,500 
39 Same direction: parallel lanes-turn left sideswipe $286,400 $261,800 $255,200 $261,700 $279,200 $306,900 $344,900 $393,200 

MANOEUVRING 
40 Manoeuvring: other $248,500 $226,300 $216,600 $214,600 $218,100 $225,900 $237,400 $252,200 
42 Manoeuvring: leaving parking $376,700 $323,000 $289,300 $267,100 $252,200 $242,300 $235,900 $232,000 
43 Manoeuvring: parking $376,700 $323,000 $289,300 $267,100 $252,200 $242,300 $235,900 $232,000 
44 Manoeuvring: parking vehicle only $1,812,600 $1,493,900 $1,279,500 $1,125,700 $1,010,600 $921,400 $850,600 $793,300 
45 Manoeuvring: reversing in traffic $613,400 $521,300 $466,400 $435,200 $421,300 $421,300 $433,500 $456,900 
46 Manoeuvring: reverse into fixed object $613,400 $521,300 $466,400 $435,200 $421,300 $421,300 $433,500 $456,900 
47 Manoeuvring: leaving driveway $248,500 $226,300 $216,600 $214,600 $218,100 $225,900 $237,400 $252,200 
48 Manoeuvring: loading bay $248,500 $226,300 $216,600 $214,600 $218,100 $225,900 $237,400 $252,200 
49 Manoeuvring: from footway $143,500 $167,800 $203,900 $252,300 $314,000 $390,600 $483,600 $594,600 

OVERTAKING 
50 Overtaking: other $215,400 $203,400 $201,800 $207,100 $217,800 $232,900 $252,300 $275,600 
51 Overtaking: head on $264,500 $340,100 $441,500 $572,200 $736,200 $937,900 $1,182,100 $1,473,300 
52 Overtaking: out of control $131,400 $144,100 $164,900 $193,300 $229,500 $274,200 $328,000 $391,700 
53 Overtaking: pulling out $215,400 $203,400 $201,800 $207,100 $217,800 $232,900 $252,300 $275,600 
54 Overtaking: cutting in $215,400 $203,400 $201,800 $207,100 $217,800 $232,900 $252,300 $275,600 
55 Overtaking: pull out-rear end $215,400 $203,400 $201,800 $207,100 $217,800 $232,900 $252,300 $275,600 
56 Overtaking into right turn $215,400 $203,400 $201,800 $207,100 $217,800 $232,900 $252,300 $275,600 
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Table B 2:  Average casualty crash cost by RUM code – Western Australia data 1993-2000 – values at June 2007- cont 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

ON PATH 
60 On path: other $280,600 $265,800 $265,300 $274,900 $292,500 $317,200 $348,700 $387,000 
61 On path: parked $280,600 $265,800 $265,300 $274,900 $292,500 $317,200 $348,700 $387,000 
62 On path: double parked $280,600 $265,800 $265,300 $274,900 $292,500 $317,200 $348,700 $387,000 
63 On path: accident or breakdown $201,700 $214,700 $237,000 $266,800 $303,900 $348,300 $400,400 $460,800 
64 On path: open car door $280,600 $265,800 $265,300 $274,900 $292,500 $317,200 $348,700 $387,000 
65 On path: permanent obstruction $201,700 $214,700 $237,000 $266,800 $303,900 $348,300 $400,400 $460,800 
66 On path: temporary roadworks $280,600 $265,800 $265,300 $274,900 $292,500 $317,200 $348,700 $387,000 
67 On path: temporary object on carriageway $235,900 $221,700 $218,100 $220,900 $228,400 $239,500 $253,600 $270,500 
69 On path: hit animal $235,900 $221,700 $218,100 $220,900 $228,400 $239,500 $253,600 $270,500 

OFF PATH ON STRAIGHT 
70 Off path on straight: other $161,900 $182,200 $208,700 $240,800 $278,600 $322,400 $372,500 $429,700 
71 Off path on straight: off carriageway - left $161,900 $182,200 $208,700 $240,800 $278,600 $322,400 $372,500 $429,700 
72 Off path on straight: off carriageway - left - object $161,900 $182,200 $208,700 $240,800 $278,600 $322,400 $372,500 $429,700 
73 Off path on straight: off carriageway - right  $161,900 $182,200 $208,700 $240,800 $278,600 $322,400 $372,500 $429,700 
74 Off path on straight: off carriageway - right - object $161,900 $182,200 $208,700 $240,800 $278,600 $322,400 $372,500 $429,700 
75 Off path on straight: lost control on carriageway $161,900 $182,200 $208,700 $240,800 $278,600 $322,400 $372,500 $429,700 
76 Off path on straight: left turn-out of control $172,500 $181,500 $195,500 $212,700 $232,400 $254,100 $277,600 $303,000 
77 Off path on straight: right turn-out of control $172,500 $181,500 $195,500 $212,700 $232,400 $254,100 $277,600 $303,000 

OFF PATH ON CURVE 
80 Off path on curve: other $159,000 $185,800 $220,000 $261,600 $311,100 $369,400 $437,200 $515,600 
81 Off path on curve: off carriageway on bend right $159,000 $185,800 $220,000 $261,600 $311,100 $369,400 $437,200 $515,600 
82 Off path on curve: off carriageway on bend right-object $159,000 $185,800 $220,000 $261,600 $311,100 $369,400 $437,200 $515,600 
83 Off path on curve: off carriageway on bend left $159,000 $185,800 $220,000 $261,600 $311,100 $369,400 $437,200 $515,600 
84 Off path on curve: off carriageway on bend left-object $159,000 $185,800 $220,000 $261,600 $311,100 $369,400 $437,200 $515,600 
85 Off path on curve: lost control on carriageway $159,000 $185,800 $220,000 $261,600 $311,100 $369,400 $437,200 $515,600 
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Table B2:  Average casualty crash cost by RUM code – Western Australia data 1993-2000 – values at June 2007- cont 

Crash description by road user movement Speed limit 
Code Description 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

PASSENGERS AND MISCELLANEOUS 
90 Miscellaneous passengers: other $308,900 $287,100 $279,100 $279,200 $284,800 $294,300 $307,000 $322,200 
91 Miscellaneous: passenger fell in/from vehicle $145,800 $179,500 $218,400 $263,100 $314,200 $394,400 $512,000 $654,400 
92 Miscellaneous: load struck vehicle $308,900 $287,100 $279,100 $279,200 $284,800 $294,300 $307,000 $322,200 
93 Miscellaneous: struck train $154,200 $203,000 $277,600 $381,200 $517,900 $692,000 $908,100 $1,170,700 
94 Miscellaneous: struck rail crossing furniture $308,900 $287,100 $279,100 $279,200 $284,800 $294,300 $307,000 $322,200 
95 Miscellaneous: hit animal on/off carriageway $224,700 $213,300 $211,400 $215,500 $223,700 $235,100 $249,300 $265,800 
96 Miscellaneous: parked car ran away $308,900 $287,100 $279,100 $279,200 $284,800 $294,300 $307,000 $322,200 
97 Miscellaneous: vehicle movement not known $308,900 $287,100 $279,100 $279,200 $284,800 $294,300 $307,000 $322,200 

 

Table B 3  :  Average crash cost by road type (all reported crashes) – Western Australia data 1993-2000 – values at June 2007 

Speed limit Area 
 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

$23,200 $26,600 $31,800 $38,100 $45,600 $54,600 $65,400 $78,300 
$25,900 $33,200 $42,600 $54,600 $70,100 $89,900 $115,300 $147,900 
$29,700 $38,400 $49,700 $64,200 $83,000 $107,400 $138,900 $179,500 

U FWY 
URBAN 
RURAL 
STATE $25,500 $33,300 $43,600 $57,100 $74,700 $97,800 $128,000 $167,400 

 

Table B 4:  Average casualty crash cost by road type – Western Australia 1993-2000 – values at June 2007 

Speed limit Area 
 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h 90 km/h 100 km/h 110 km/h 

$6,600 $118,100 $131,000 $145,200 $160,900 $178,400 $197,700 $219,200 
$55,000 $174,700 $197,000 $222,100 $250,400 $282,400 $318,400 $358,900 
$69,300 $193,800 $221,800 $253,800 $290,500 $332,500 $380,600 $435,600 

U FWY 
URBAN 
RURAL 
STATE $52,000 $174,700 $200,700 $230,700 $265,100 $304,600 $350,000 $402,200 



Guide to Project Evaluation - Part 4:  Project Evaluation Data 

 
 

 
A u s t r o a d s  2 0 0 8  

— 56 — 

APPENDIX C CRASH FREQUENCIES PER CRASH TYPE 
AND INJURY SEVERITY FOR 2005 

The tables contained within Appendix C detail the frequencies per crash type across various injury 
severities and property damage only. These tables enable comparisons to be made between 
states with respect to the distribution of crashes by severity. Also, these frequencies can be 
combined with average casualty costs per person (
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Table 4.2) to calculate unit crash costs.  
Table C 1:  Crash frequencies per crash type and injury severity – New South Wales 2005 

Environment   
Fatal injury 

crash 
Other injury 

crash 
Tow away 

crash  Total 
RURAL No. of crashes 179 2316 2683 5178 

 No. killed 214      
  No. injured 3495 3320     

URBAN No. of crashes 280 16900 22903 40083 
 No. killed 294      
  No. injured 173 21321     

TOTAL No. of crashes 459 19216 25586 45261 
 No. killed 508      
  No. injured 3668 24641     

 

Table C 2:  Crash frequencies per crash type and injury severity – Victoria 2005 

Environment   Fatal injury crash 
Serious injury 

crash Other injury crash Total 

RURAL No. of crashes 156 1381 2016 3553 
 No. killed 182       

 No. serious 
injuries 86 1704    

 No. other injuries 44 413 2661  
  No. no injuries 108 746 1554   

URBAN No. of crashes 157 3636 9180 12973 
 No. killed 165      

 No. serious 
injuries 82 4281     

 No. other injuries 45 938 12069  
  No. no injuries 153 4098 12847   

TOTAL No. of crashes 313 5017 11196 16526 
 No. killed 347    

 No. serious 
injuries 168 5985   

 No. other injuries 89 1351 14730  
  No. no injuries 261 4844 14401   
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Table C 3:  Crash frequencies per crash type and injury severity – Queensland 2005 

Environment   
Fatal injury 

crash 
Serious 

injury crash 
Other injury 

crash PDO crash Total 
RURAL No. of crashes 153 1051 1193 1462 3859 

 No. killed 174        
 No. serious injuries 76 1332      
 No. other injuries 22 229 1535    
  No. no injuries n/a n/a n/a     

URBAN No. of crashes 143 4067 7246 7682 19138 
 No. killed 156        
 No. serious injuries 37 4842      
 No. other injuries 32 739 9059    
  No. no injuries n/a n/a n/a     

TOTAL No. of crashes 296 5118 8439 9144 22997 
 No. killed 330        
 No. serious injuries 113 6174      
 No. other injuries 54 968 10594    
  No. no injuries n/a n/a n/a     

 

Table C 4:  Crash frequencies per crash type and injury severity – Western Australia 2005 

   
Fatal injury 

crash 
Serious 

injury crash 
Other injury 

crash PDO crash  Total 
RURAL No. of crashes 50 299 254 1102 1705 

 No. killed 54        
 No. serious injuries 30 400      
 No. other injuries 6 74 348 177  
  No. no injuries 16 77 89 1329   

URBAN No. of crashes 92 2009 4799 28582 35482 
 No. killed 100        
 No. serious injuries 59 2478      
 No. other injuries 15 480 6503 2866  
  No. no injuries 50 1536 4878 50920   

TOTAL No. of crashes 142 2308 5053 29684 37187 
 No. killed 154        
 No. serious injuries 89 2878      
 No. other injuries 21 554 6851    
  No. no injuries 66 1613 4967 52249   
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Table C 5:  Crash frequencies per crash type and injury severity – South Australia 2005 

Environment   
Fatal injury 

crash 
Serious injury 

crash 
Other injury 

crash Total 
RURAL No. of crashes 78 453 830 1361 

 No. killed 95      
 No. serious injuries 65 573    
 No. other injuries 179 720 1066  
  No. no injuries n/a n/a n/a   

URBAN No. of crashes 48 542 4238 4828 
 No. killed 52      
 No. serious injuries 18 642    
 No. other injuries 80 761 5214  
  No. no injuries n/a n/a n/a   

TOTAL No. of crashes 126 995 5068 6189 
 No. killed 147      
 No. serious injuries 83 1215    
 No. other injuries 259 1481 6280  
  No. no injuries n/a n/a n/a   

 

Table C 6:  Crash frequencies per crash type and injury severity – Tasmania 2005 

Environment   

Fatal 
injury 
crash 

Serious 
injury 
crash 

Other 
injury 
crash 

PDO 
crash  

Not 
known Total 

RURAL No. of crashes 27 162 396 988 77 1650 
 No. killed 29          
 No. serious injuries 27 185        
 No. other injuries 9 57 550 150    
  No. no injuries 4 86 246 1912     

URBAN No. of crashes 20 142 665 3734 508 5069 
 No. killed 20      
 No. serious injuries 4 153     
 No. other injuries 13 53 857 312   
  No. no injuries 12 106 831 8662     

TOTAL No. of crashes 47 304 1061 4722 585 6719 
 No. killed 49      
 No. serious injuries 31 338     
 No. other injuries 22 110 1407 462   
  No. no injuries 16 192 1077 10574     
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 Table C 7:  Crash frequencies per crash type and injury severity – Northern Territory 2005 

Environment   
Fatal injury 

crash 
Serious injury 

crash 
Other injury 

crash Total 
RURAL No. of crashes 35 154 135 324 

 No. killed 38      
 No. serious injuries 27 227    
  No. other injuries 11 67 130   

URBAN No. of crashes 16 186 197 399 
 No. killed 17      
 No. serious injuries 5 224    
  No. other injuries 3 32 166   

TOTAL No. of crashes 51 340 332 723 
 No. killed 55      
 No. serious injuries 32 451    
  No. other injuries 14 99 296   
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APPENDIX D VEHICLE OPERATING COSTS FOR THE 
ADELAIDE AND BRISBANE ECONOMIC 
EVALUATION MODELS 

Economic evaluation models for Adelaide and Brisbane use vehicle operating costs that include 
person time costs for all commercial vehicles but excludes person time costs for cars. The person 
time costs for cars are calculated from the travel time and trip matrices to allow for shifts in the 
number of persons per vehicle that may occur between scenarios. 

The form of the estimated model for Adelaide and Brisbane is shown in equation D.1. Coefficients 
have been calculated for two cases, urban freeways and for other at-grade roads. The values listed 
in Table D 1 and depicted in Figure D 1 are estimated for Adelaide, and the values listed in 
Table D 2 and Table D 3 and depicted in Figure D 2 are estimated for Brisbane. 

Urban model 2** VDVC
V
BAc +++=  (D.1) 

where: A, B, C, D = model coefficients 

 c = vehicle operating cost (cents/km) 

 V = all day average link speed in km/h 

 

Table D 1:  Vehicle operating cost parameters  
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Figure D 1:   Vehicle operating costs plus freight time plus commercial time for commercial vehicles – Adelaide in c/km 

 

Road type A B C D 
Freeway -30.00 3942.16 0.0 0.0027076 

Other roads -6.825 2058.79 0.24280 0.0 
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Table D 2:  Vehicle operating costs plus commercial time costs for commercial vehicles – c/km 

Freeways 

Vehicle type A B C D 

Cars -17.074 1599.75 0.24174 0.0000502 

Rigid trucks -19.30 11163.4 0.0 0.003192 

Articulated vehicles -30.00 16529.8 0.0 0.003425 

Buses -29.999 18556.2 0.0 0.0091 

 

Table D 3:  Vehicle operating costs plus commercial time costs for commercial vehicles – c/km 

All at grade roads 

Vehicle type A B C D 

Cars 2.141 990.78 0.05853 0.0005853 

Rigid trucks -29.999 8155.1 0.697 0.0 

Articulated vehicles -29.999 13366.0 0.4667 0.00312 

Buses 59.999 9698.1 0.9649 0.0 

 

 

 
 



Guide to Project Evaluation - Part 4:  Project Evaluation Data 

 
 

 
A u s t r o a d s  2 0 0 8  

— 63 — 

 

QLD - CARS; VOC COSTS

0

20

40

60

80

100

120

0 20 40 60 80 100 120

Speed

C
O

ST
S 

 c
/k

m

FWY

ART

 

QLD - RIGID TRUCKS; VOC + FT + CT COSTS
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QLD - ARTICULATED VEHS; VOC + FT + CT
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Figure D 2:  Vehicle operating costs plus freight time plus commercial time for commercial vehicles – Brisbane c/km 
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APPENDIX E EXTERNALITY UNIT VALUES FOR URBAN 
RAIL 

Table E 1 presents a June 2007 set of unit values for selected environmental externalities for 
urban rail, which are based on updates of the estimates presented in ATC (2006a). As mentioned 
above, an opportunity exists to update all Austroads (2003d) values according to the updated 
Infras/IWW and ExternE 2005 methodologies. Infras/IWW reports externality values for other 
modes of transport including rail, which can be adjusted for Australian conditions using a similar 
approach to that applied in Austroads (2003d) for road. This can then enable a more direct 
comparison/ reconciliation of the values included in Table E 1. 

Table E 1:  Externality unit costs for urban rail – cents/ntkm* 

Rail values Urban** Methodology 

1. Air pollution 0.35 
The calculation methodology adopted in BTE (1999) for heavy trucks only is applied to rail (The value is 
based on the lower range heavy vehicle air pollution value presented in Table 3.2 and obtained from ATC 
2006b). 

2. Greenhouse 0.03 
The calculation methodology adopted in BTE (1999) for heavy trucks only is applied to rail (The value is 
based on the lower range heavy vehicle air pollution value presented in Table 3.2 and obtained from ATC 
2006b). 

3. Noise 0.15 Laird (2005) 

4. Water 0.01 Estimated by scaling the Infras/IWW (2000) nature value for heavy vehicles and rail freight (ATC 2006b). 

5. Nature & 
Landscape 0.08 Estimated by scaling the Infras/IWW (2000) nature value for heavy vehicles and rail freight (ATC 2006b). 

6. Urban 
Separation 0.08 Rail parameters are estimated by scaling the Infras/IWW urban value (Infras/IWW) for heavy vehicles and 

rail freight (ATC 2006b). 

Note: 
* All values are adjusted from 2005 Australian dollars to 2007 Australian dollars using the change in CPI for all groups. 

** These values are updates of the estimates presented in ATC (2006a). 
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COMMENTARY 1 ENVIRONMENTAL AND OTHER 
EXTERNALITIES 

C1.1 Greenhouse Gases and Air Pollution 
Table C1 1 sets out factors to convert fuel consumption into estimates for common air pollution gas 
emissions obtained from findings of the National Greenhouse Gas Inventory Committee (NGGIC 
2006).  All units are measured in grams per litre.  These estimates differ marginally from those 
which can be derived from other sources (BTCE 1996) due to differing assumptions made with 
respect to completeness of oxidisation of fuel in the combustion process.  Potentially, the 
CARMOD and TRUCKMOD models developed by BTCE could provide a source of information on 
changing vehicle numbers by fuel type (BTCE 1996). 

Full details of transport emissions factors are published in the Australian Methodology for the 
Estimation of Greenhouse Gas Emissions and Sinks.6 

While the use of fixed fuel to emissions conversion factors is appropriate for lead and CO2 
emissions in most contexts, it is less appropriate in interrupted flow or congested urban contexts 
for other pollutants.  Currently, a facility exists within SIDRA (Akcelik and Besley 1996) to estimate 
drive cycle effects for cars using leaded petrol, in terms of a four component elemental model 
(Bowyer et al. 1986).  This model can be expanded to include cars using non-leaded fuels 
following the publication of suitable parameter values.  Published along with these parameters was 
the description of a specific purpose emissions modelling approach, the IMPAECT model, which 
may also have potential for employment in a project evaluation context (Taylor and Young 1996).  
It should also be noted that emissions estimation has been incorporated into the HDM-4 evaluation 
package (ISOHDM 1998a & 2000a).7 

 
 
 
 

                                                 
6 See http://www.greenhouse.gov.au/inventory/methodology/pubs/2006method-transport.pdf 
7 These values are probably European values which differ from Australian values due to differences in engine design and 
fuel specifications 
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Table C1 1:  Conversion ratios fuel (l) to emissions (g/l) 

Vehicle type CO2 CH4 N20 NOX g/l CO NMVOC SOX 

Passenger cars  
Petrol 2006- 2305.08 0.030 0.030 2.250 8.690 0.770 0 

 2004-2005 2305.08 0.162 0.105 2.143 8.276 0.733 0 

 1998-2003 2305.08 0.062 0.255 1.991 7.690 0.681 0 

 1985-1997 3 WAY 2305.08 0.339 0.250 3.913 33.478 2.557 0 

 1985-1997 2 WAY 2305.08 0.896 0.090 7.440 43.680 2.080 0 

 1976-1985 2305.08 0.984 0.033 11.024 117.323 11.173 0 

 PRE 76 2305.08 1.047 0.021 19.370 188.976 17.913 0 
 

LPG 2006- 1577.24 0.615 0.038 3.631 17.900 1.531 0 

 2004-2005 1577.24 0.615 0.100 3.631 17.900 1.531 0 

 1998-2003 1577.24 0.185 0.123 3.631 17.900 1.531 0 

 1985-1997 3 WAY 1577.24 0.185 0.042 7.246 79.269 5.808 0 

 1985-1997 2 WAY 1577.24 0.252 0.022 14.977 112.415 5.146 0 

 1976-1985 1577.24 0.241 0.020 22.546 306.777 28.054 0 

 PRE 76 1577.24 0.243 0.013 39.615 494.138 44.969 0 
 

Diesel 2006- 2698.14 0.033 0.099 2.747 1.275 0.681 0.04 

 2004-2005 2698.14 0.077 0.044 2.747 1.275 0.681 0.04 

 1998-2003 2698.14 0.011 0.035 2.747 1.275 0.681 0.04 

 1985-1997 3 WAY 2698.14 0.011 0.012 5.495 5.659 2.604 0.04 

 1985-1997 2 WAY 2698.14 0.015 0.007 11.363 8.033 2.308 0.04 

 1976-1985 2698.14 0.014 0.005 17.099 21.912 12.571 0.04 

 PRE 76 2698.14 0.001 0.000 2.972 3.491 1.971 0.04 
 

Light commercial vehicles        

Petrol 2006- 2305.08 0.018 0.029 2.700 8.918 1.388 0 

 2004-2005 2305.08 0.100 0.129 2.700 8.918 1.388 0 

 1998-2003 2305.08 0.059 0.471 2.700 8.918 1.388 0 

 1985-1997 3 WAY 2305.08 0.235 0.282 5.394 39.482 5.259 0 

 1985-1997 2 WAY 2305.08 0.647 0.088 11.147 55.994 4.653 0 

 1976-1985 2305.08 0.824 0.029 16.782 152.806 25.376 0 

 PRE 76 2305.08 0.882 0.018 29.494 246.129 40.671 0 

         

LPG 2006- 1577.24 0.408 0.041 2.408 11.872 1.015 0 

 2004-2005 1577.24 0.408 0.133 2.408 11.872 1.015 0 

 1998-2003 1577.24 0.122 0.082 2.408 11.872 1.015 0 

 1985-1997 3 WAY 1577.24 0.122 0.028 4.806 52.577 3.852 0 

 1985-1997 2 WAY 1577.24 0.168 0.014 9.934 74.561 3.413 0 

 1976-1985 1577.24 0.158 0.013 14.954 116.709 18.607 0 

 PRE 76 1577.24 0.163 0.009 26.276 187.990 29.827 0 
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Table C1 2:  Conversion ratios fuel (l) to emissions (g/l) (contd) 

Diesel 2006- 2698.14 0.024 0.072 2.000 0.928 0.496 0.040 

 2004-2005 2698.14 0.056 0.032 2.000 0.928 0.496 0.040 

 1998-2003 2698.14 0.008 0.026 2.000 0.928 0.496 0.040 

 1985-1997 3 WAY 2698.14 0.008 0.009 4.000 4.120 1.896 0.040 

 1985-1997 2 WAY 2698.14 0.011 0.005 8.272 5.848 1.680 0.040 

 1976-1985 2698.14 0.010 0.004 12.448 15.952 9.152 0.040 

 PRE 76 2698.14 0.010 0.002 21.872 25.696 14.664 0.040 
 

Medium trucks        

Petrol 2003- 2305.08 0.269 0.021 8.703 37.486 3.597 0.000 

 PRE 2003 2305.08 0.483 0.021 8.703 37.486 3.597 0.000 

Diesel 2003- 2698.14 0.225 0.141 24.413 30.225 5.408 0.040 

 PRE 2003 2698.14 0.737 0.117 24.413 30.225 5.408 0.040 

LPG 2003- 1577.24 0.397 0.065 15.581 77.419 13.581 0.000 

 PRE 2003 1577.24 0.710 0.065 15.581 77.419 13.581 0.000 
 

Heavy trucks        

Petrol 2003- 2305.08 0.111 0.009 3.606 15.530 1.490 0.000 

 PRE 2003 2305.08 0.200 0.009 3.606 15.530 1.490 0.000 

Diesel 2003- 2698.14 0.174 0.053 9.236 11.435 2.046 0.040 

 PRE 2003 2698.14 0.279 0.044 9.236 11.435 2.046 0.040 

LPG 2003- 1577.24 0.153 0.025 6.000 29.814 5.230 0.000 

 PRE 2003 1577.24 0.273 0.025 6.000 29.814 5.230 0.000 
 

Buses        

Petrol 2003- 2305.08 0.211 0.016 10.568 131.378 9.378 0.000 

 PRE 2003 2305.08 0.378 0.016 10.568 131.378 9.378 0.000 

Diesel 2003- 2698.14 0.052 0.092 15.077 8.862 4.800 0.040 

 PRE 2003 2698.14 0.092 0.077 15.077 8.862 4.800 0.040 

LPG 2003- 1577.24 0.172 0.028 7.077 61.538 6.179 0.000 

 PRE 2003 1577.24 0.308 0.028 7.077 61.538 6.179 0.000 
 

Source: NGGIC (2006) 

 

 


