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Profile of Australia’s Trucking Fleet: Age and Emissions

& Potential Incentives to Reduce the High Percentage of Older Trucks on our Roads

Introduction
The Federal Government has committed Australia to
reducing its emissions by 5% in 2020 from 2000 levels and
by at least 60% by the year 2050. To achieve these targets
all Australian industries will have to work hard to reduce
their emissions, and may require encouragement through
government incentives.
The transport sector overall is responsible for 17% of
national emissions. Despite the fact that freight vehicles
(excluding light commercial vehicles) are responsible for
only approximately 25% of this total, or around 3.5% of
national emissions, the transport and logistics industry still
has a responsibility to reduce their emissions if Australia is
to meet its set national targets.
The transport and logistics industry is characterised by
significant growth and this provides a problem for an
industry that will look to balance economic growth with
reduced emissions. Infrastructure Australia has estimated
that between 2010 and 2030, truck traffic is predicted to
increase by 50%, rail freight is expected to jump 90%, the
number of containers crossing the nation’s wharves is
expected to increase by 150% and an increase of almost
110% in the volume of freight flown into and out of
Australia.
Despite goals to reduce the total emissions of the transport
sector by 2020, BITRE (2009) projected that emissions are

to grow throughout the transport sector between now and
2020. Emissions (from a 2007 baseline) associated with
rigid trucks are to grow by 16%, articulated trucks by 45%
and the rail sector to increase emissions by 39%, 17% for
maritime and 30% for the aviation sector.
From the statistics and a wider scan of the industry, it is
clear that transport and logistics operators are making
significant strides in reducing the emission intensity of their
operations, but due to the rapid growth of the freight task
they are finding it difficult to reduce their total emissions.
Furthermore it is of perhaps even greater importance that
Australia continues to reduce the noxious emissions
emitting from road transport vehicles. While not necessarily
having an effect on climate change NOx and Particulate
Matter (PM) emissions from the use of diesel can have vast
negative impacts on the local community. This is
particularly true for heavy vehicles that were purchased
prior to 1996 as these vehicles did not have to meet any
emission standards enforced through Australian Design
Rules.
One way the industry can look to reduce these emissions is
through the use of newer, safer and more efficient freight
vehicles. However the average age of Australia’s trucking
fleet is higher than other economies such as Japan, Europe

and the United States. While Australia is a global leader on
environmental measures imposed on new trucks through
Australian Design Rules, the rules only apply to trucks when
purchased new. As a result, and taking into consideration
the effective lifetime span of a heavy vehicle, a substantial
number of heavy vehicle trucks throughout Australia were
purchased before more stringent emission controls were
placed on new trucks (pre-1996). The issue today is that
these vehicles still make up a sizeable percentage of trucks
in operation today and are responsible for more than their
fair share of the road freight industry’s noxious gases.
By promoting measures to modernise Australia’s trucking
fleet the Australian government could significantly help the
industry lower these harmful emissions. The Australian
government is obliged through their National Road Safety
Strategy 2011-2020 to review potential incentives to
modernise the nation’s trucking fleet, including tax based
incentives. Sustainable Freight makes the argument that
the government should be actively investigating such
potential tax incentives to modernise Australia’s trucks by
reducing the high percentage of trucks purchased before
1996. In particular Sustainable Freight makes the argument
an accelerated depreciation scheme is merited of further
investigation by government to determine the potential
benefits of such a scheme to the industry and wider
community.
Not only would this produce environmental benefits,
helping Australia shave its emissions, it would produce
significant safety and health measures that arguably would
more than cover the revenue lost to the government
through less tax intake.

Overview of Australian Trucking Fleet
In 2014 there were 329,464 registered Heavy Rigid Trucks
and 93,853 Articulated Trucks throughout Australia (ABS,
2014). The Trucking Industry Council (2013) placed the
average age of heavy duty trucks at 13.84 years. This is in
comparison to the US with an average age of almost 7
years. Western Europe, Canada and Japan fall between an
average of 5 to 9 years. Of the particular truck types heavy
rigid trucks in Australia had an average age of 15.6 years
and Articulated Trucks had an average age of 11.5 years.
Despite the growing freight task the average age of the
national trucking fleet (including light vehicles), heavy rigid
trucks and articulated trucks has actually grown between
2010 and 2013 by 0.18, 0.2 and 0.6 years respectively. It is
not so much the average age of the trucking fleet that is the
issue in terms of environmental emissions outputs but the
high percentage of the fleet that were purchased before
the introduction of more stringent Australian Design Rules
(pre-1996) on heavy vehicles.

Table 1: Emission Standards by ADR Grouping
(Before 1996 the average NOx and PM emissions
was 16 grams and 1.2 grams respectively

Before 1996 there were no limits on the NOx or PM levels
that could be emitted from heavy vehicles. Prime movers at
this time produced roughly 16 grams of NOx and 1.2 grams
of PM for every kWh (1 litre of diesel equals roughly 10
kWh). This was reduced in 1996 to 8g and 0.36g
respectively. These levels have been further reduced
through more stringent Australian Design Rules
implemented in 2003, 2008 and 2011. New trucks
purchased today are limited to 2 grams of NOx and 0.02
grams of PM per kWh.
The Australian Bureau of Statistics maintains a database of
Motor Vehicles on Register and from the latest issue of
their statistics (2014) we find that 43% of heavy rigid trucks
and 28% of articulated trucks were first purchased in 1998
or earlier (ABS data catalogues vehicles in years of 5; 20142009, 2008-2004, 2003-1999 and up to 1998).
This would indicate a significant percentage of Australia’s
trucking fleet is without many of the stringent emission
standards that have been introduced in stages since 1996.
In new trucks particulate matter and NOx emissions
outputs are only a fraction of what trucks purchased before
1996 were allowed to produce. In fact the PM and NOx
output of one well maintained truck purchased before 1996
would produce as much of these emissions as 60 new
trucks.

Resulting Consequences
The obvious benefits of running a higher percentage of
new, cleaner trucks is a cleaner environment but the
benefits of creating less emissions produces much more
economic, safety and health benefits. In 2013 the Trucking
Industry Council looked to calculate the savings associated
with a more modern trucking fleet (one with an average
age of 8 years, with only 5% or less trucks purchased pre1996). They found that Australian governments could save
$1.97 billion through avoided health costs associated with
noxious emissions. Furthermore avoided fatalities due to

newer, safer trucks operating on our roads would result in
an estimated saving of $164 million, and reduced carbon
dioxide emissions could save $564 million (all savings in
2014 dollars). The big winner perhaps though would be the
transport and logistics industry itself with a potential saving
from reduced operating costs of $2.96 billion.
Freight transport is necessary to the smooth running and
growth of every economy worldwide. However it is evident
from the above statistics that emissions produced by
freight transport operations do result in significant health,
economic and safety costs to the general population
especially in urban environments. It is argued that Australia
has a larger share of older trucks due to its inability to
export older machinery to neighbouring economies as is
possible within the EU and the US. This creates issues as
older trucks create more emissions and are less efficient,
resulting in the need to burn more fuel. For example a
Volvo truck manufactured today is 30% more efficient than
the same class of truck from the 1980s (QTA, 2014).
As a result it is critical that the industry makes greater
measures to reduce the average age of their fleet.
Sustainable Freight argues that the government should be
front and centre looking to encourage the modernisation of
the Australian fleet through taxation measures that
encourage the roll-out of newer machinery.
Calculations undertaken by TIC using ABS data have
estimated that without any government incentive it would
take until 2025 for most of pre-1996 trucks to be scrapped
at which point these trucks will be 30 years or older.

Too Slow to Rollout
Leaving it until 2025 to remove the majority of pre-1996
vehicles from Australian roads is too long is simply too long
to wait.
It would be expected that due to the growing freight task
Australian freight transporters would need new vehicle to
keep up with demand resulting in the purchase of new
vehicles and as a result reducing the average age of the
trucking fleet.
It therefore is surprising to find out the average age of the
trucking fleet in Australia has actually increased between
2010 and 2013. Anecdotal evidence suggests when in the
past operators would replace an articulated truck after one

Australian Design Rule
None
ADR 70/00
ADR 80/00
ADR 80/02
ADR 80/03

Years
pre-1996
1996-2002
2003-2007
2008-2010
2011-

Estimated # of trucks
140,166
80,595
102,892
71,626
41,961

NOx (g/kWh)

Table 3: Emissions produced by ADR Grouping

16.00
8.00
5.00
3.50
2.00

million kilometres (to avoid an expensive engine rebuilt at a
likely 1.2 million kilometres). Now a greater percentage of
operators are choosing to hold onto these vehicles past the
1 million kilometre mark, possibly due to narrow operating
margins.

Emission Outputs
Older trucks are creating more than their fair share of
emissions. Calculations possible from ABS data show that
rigid trucks burned 2,770,294,500 litres of diesel and
articulated trucks burned 4,270,719,800 in 2013.

Table 2: 2013 Statistics for the Road Transport industry

Using these figures we can estimate the percentage of
emissions caused by pre-1996 vehicles. Calculations
undertaken by Sustainable Freight have the percentage of
trucks registered pre-1996 in Australia today at 32% (See
Appendix A).
To calculate the emissions per ADR grouping we must
assume every ADR truck grouping travelled on average an
equal distance, burning on average an equal amount of fuel
throughout the year. From Sustainable Freight calculations
(see Appendix B) it is likely that that heavy rigid trucks and
articulated trucks produced 602,471 tonnes of NOx
emissions and 33,824 tonnes of particulate matter
emissions in 2013. Despite the fact that heavy rigid trucks
and articulated trucks registered pre-1996 represent only
32% of the vehicles, they produced 60% of all NOx
emissions (361,606 tonnes) and 80% of all PM emissions
(27,120 tonnes).

PM Level (g/kWh)
1.20
0.36
0.10
0.02
0.02
Total Emissions Produced

Total NOx emitted (tonnes) Total PM emitted (tonnes) % NOx produced
361,606
103,961
82,952
40,421
13,532
602,471

27,120
4,678
1,659
231
135
33,824

% PM produced
60.0
17.3
13.8
6.7
2.2
100

80.2
13.8
4.9
0.7
0.4
100

What is needed?

Accelerated Depreciation

With tight operating margins, transport operators naturally
look to find any operational efficiencies to increase their
profit. Modern trucks present much greater efficiency over
older models and the fact that the trucking fleet continues
to grow older indicates that margins are too tight for
operators to invest the necessary capital to purchase more
modern trucks.

Accelerated Depreciation allows deductions for declines in
the value of an asset to occur at a rate above what is
expected in practise. The amount that may be depreciated
over the lifetime of an asset is the same under normal tax
conditions and an accelerated depreciation scheme. An
accelerated depreciation scheme however allows a higher
percentage of depreciation to be claimed each year in the
early years of an asset, with less to be claimed over future
years. In plain English accelerated depreciation defers a
company’s taxes during the earlier years of an asset but
increases them in later years (Koowattanatianchai, 2011)

It is therefore evident that without any significant
government incentive to modernise the Australian trucking
industry the transport industry will continue to operate
outdated machinery to the detriment of the industry and
the local community alike.
Sustainable Freight would argue that the Federal
Government should be more actively investigating schemes
to help Australia lower their emissions from outdated
heavy vehicles as it appears the industry is unable to
voluntarily do so. If the industry was successful in
eliminating all heavy rigid and articulated purchased pre1996 and replaced them with new ADR 80/03 compliant
trucks then Australia would reduce the amount of NOx
produced by trucks by 53% and from particulate matter by
79%.
To facilitate the much needed modernisation of the
transport industry Sustainable Freight would argue the
introduction of a tax incentive scheme can create huge
health, social and economic benefits throughout Australia.
There are a number of tax incentive schemes the
government should begin to explore. Sustainable Freight
would argue that an accelerated depreciation scheme for
the purchase of new trucks particularly merits
investigation, especially for small businesses that may not
have the resources to purchase more efficient trucks on
their own.

Australian Design Rule
None
ADR 70/00
ADR 80/00
ADR 80/02
ADR 80/03

Years
pre-1996
1996-2002
2003-2007
2008-2010
2011-

Estimated # of trucks
0
80,595
102,892
71,626
182,127

NOx (g/kWh)
16.00
8.00
5.00
3.50
2.00

One of the biggest expenses to a road transport operator is
the purchase cost of a prime mover. Prime movers can go
for over $200,000 which is a lot of money for an industry
that is dominated by small businesses. By introducing an
accelerated depreciation scheme it will likely lead to an
increase in an operator’s demand for depreciable prime
movers and expand its financial capabilities for acquiring
them.
Accelerated depreciation therefore has the potential to
reduce the optimum replacement cycle for depreciable
assets and therefore increase replacement investment
rates. In the scenario of prime movers this would result in
older, less efficient equipment being scrapped with newer,
more efficient trucks being purchased to replace these
vehicles.

PM Level (g/kWh)
1.20
0.36
0.10
0.02
0.02
Total Emissions Produced
Emissions Saved
% Emissions Saved

Total NOx emitted (tonnes) Total PM emitted (tonnes) % NOx produced
0
103,961
82,952
40,421
58,732
286,066
316,405
53

Table 4: Potential Emission Savings (Moving all non-ADR standard trucks to ADR 80/03)

0
4,678
1,659
231
587
7,156
26,668
79

% PM produced
0.0
36.3
29.0
14.1
20.5
100

0.0
65.4
23.2
3.2
8.2
100

Example:
If John Smith Transport were to purchase a $200,000
prime mover, under normal business practises they
would amortise it over 7.5 years. Using straight-line
depreciation they could write $26,666 off against their
taxable revenue each year for 7.5 years. Under an
Accelerated Depreciation scheme, of hypothetically say
50% in the 1st year, 30% in the second year and 20% in
the third and final year, John Smith Transport could
write off $100,000 against revenue in the first year. If
John Smith Transport earned 100k in profit that year
they would end up paying no company tax.
Under the two scenario’s John Smith Transport would
have $22,000 more in their accounts after tax in the first
year, $10,000 in the second year and $4,000 in the third
year through accelerated depreciation but $8,000 worse
off for the remaining years until it balanced out. The
benefit is that through an accelerated depreciation
scheme such a company is likely to increase their
demand for depreciable prime movers and will have
more money upfront to facilitate the purchase of newer
vehicles.

Of course there is an argument against accelerated
depreciation as such a scheme would reduce taxable
revenue due to the government. To explain this the
example of an interest free loan is often used. Auerbach
(1982) describes accelerated depreciation as the equivalent
of the government providing an interest-free loan to the
taxpayer, since it allows a deferral of tax payments to later
years, with no increase in the interest due.
There is no question that such a scheme would represent a
loss in taxable revenue to the government, however a
scheme that was successful in reducing the number of old,
inefficient and less-safe trucks with more modern trucks
would produce a significant monetary saving to a
government.
As mentioned previously the Trucking Industry Council
looked to calculate the savings associated with a more
modern trucking fleet (one with an average age of 8 years
and only 5% or less of the trucks purchased pre-1996) made
possible through government tax incentives, though not
through accelerated depreciation in particular. They found
that Australian governments could save $1.976 billion
through avoided health costs associated with noxious
emissions. Governments would further save $164 million
through avoided fatalities as a result of safer trucks
operating on our roads and reduced carbon dioxide
emissions could save $564 million (all savings in 2014
dollars).
To calculate the potential benefits TIC found the costs to
the nation per tonne of emissions for hydrocarbons, NOx
and PM produced by diesel. The values for health costs
were then weighed aligned with those used in recent

Regulation Impact Statements for exhaust emissions ADRs,

as drafted by the Department of Infrastructure and
Transport. The ‘avoided health cost’ achieved by the
targeted scenario, which includes an effective 5-year fleet
renewal incentive program being adopted from July 2014,
was then calculated by subtracting the total health cost of
the targeted scenario from the total health cost for the
business as usual scenario.
They then compared the likely result from their targeted
incentive program scenario with the business as usual
scenario. They found there would be a likely 39.1 lifes
saved representing a community benefit of $157 million.
They argue that there would be carbon dioxide savings of
1.69 million tonnes. Furthermore transport and logistics
operators as a result of greater efficiency would share
benefits totalling $2,815 million according to TIC (2011
Dollars).
While Sustainable Freight has not undertaken any study in
particular to compare TIC’s preferred tax incentive against
accelerated depreciation, Sustainable Freight would agree
with the preferable outcomes outlined within TIC’s study
and believes an accelerated depreciation scheme can
achieve similar results with government backing.

Conclusion
At the moment road transport operators can depreciate a
new vehicle straight over 7.5 years. While this is certainly
not the longest asset life cycle for depreciation purposes it
clearly is not short enough to encourage transport and
logistics operators to reduce their harmful emissions
through the purchase of newer vehicles.
Ferrier Hodgson (2014) has analysed that of the 42,000
road transport businesses throughout Australia their profits
on average were only 3% after tax from total revenue of
$48.3 billion for 2014. We can calculate this as an average
profit of $34,500 per operator. This represents only a profit
of $2,653 per vehicle (light rigid, heavy rigid and articulated
trucks). This is simply not significant enough to enable the
majority of road transport operators to invest in more
modern machinery as the profits aren’t there for it to make
business sense to them.
The Australian road transport sector needs a tax system
that works for them, one that encourages investment. Only
by looking at an accelerated depreciation or similar tax
incentive scheme that encourages the purchase of new
vehicles will Australia catch up with similar economies and
reduce its greenhouse and noxious emissions from road
transport.
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Appendix A - Age of Trucking Fleet by ADR Standard
Number of Vehicles (Heavy Rigid or Articulated Truck)
Australian Design Rule
None
ADR 70/00
ADR 80/00
ADR 80/02
ADR 80/03

Total

Heavy Rigid
140,166
80,595
102,892
71,626
41,961

Articulated Truck
119,141
62,864
74,082
52,287
30,632

21,025
17,731
28,810
19,339
11,329

Table 5: Estimated number of Vehicles per ADR Grouping

The number of trucks that fall into each Australian Design
Standard was calculated primarily from information
maintained by the Australian Bureau of Statistics in their
annual Motor Vehicles on Register catalogue (ABS, 9309.0).
The ABS breaks down the number of trucks into groupings
of 5 years. It therefore is not possible to accurately identify
the number of trucks registered in Australia for every
individual year. Furthermore the five year brackets often
don’t align with the years certain ADR standards were in
place. For example ADR 80/02 was only in place for three
years between 2008 and 2010.
To calculate the amount of trucks in each ADR standard
certain calculations and assumptions were made in regards
the scrappage rate, amount of purchased trucks in a year
and the percentage of articulated trucks and heavy rigid
trucks of all freight carrying vehicles.

1) Pre-1996 Vehicles (No ADR standard)
ABS catalogue number 9309.0 in 2011 states that the
number of heavy rigid and articulated trucks registered pre1996 in Australia is 169,181. This is the last “Motor Vehicle
on Register” that catalogues pre-1996 vehicles specifically.
To calculate the number of pre-1996 trucks in 2014, we
must subtract the number of scrapped vehicles since 2011.
Within this three year period there were 54,133 freight
carrying vehicles scrapped (TIC, 2014). However on average
only 67% of these are vehicles that we are looking to count
(heavy rigid and articulated trucks). Of the remaining
scrapped vehicles TIC estimate that only 80% of them were
pre-1996 registered trucks. This would give us an estimated
total of 140,166 pre-1996 heavy vehicles in operation in
2014.
2) 1996 – 2002 (ADR 70/00)
ABS 9208.0 in 2013 stated there was 59,371 heavy rigid and
articulated trucks in Australia registered between 1998 and
2002. To estimate the numbers of trucks registered
between 1996 and 2002 we can divide by 5 and multiply by
7. This is because the 59,371 vehicles registered were for a
5 year period and we want to estimate over a 7 year
period. This works under the assumption that the average
scrappage rate and new vehicles purchased doesn’t differ
much between a 5 and 7 year period. This would give us a
figure of 83,119 vehicles. However we must figure in the
scrappage rate for 2013. In 2013 there were 18,031 freight

carrying vehicles scrapped. Using 70% as the likely
percentage of articulated and heavy rigid trucks (ABS
average for this time period), and assuming only 20% of
scrapped vehicles were in this age category (scrappage
rates for pre-1996 vehicles was 80%) we estimate that the
number of heavy rigid and articulated trucks to be 80,595.
3) 2003-2007 (ADR 80/00)
ABS stats from 2013 state there were 102,892 heavy rigid
and articulated trucks on Australian roads registered
between 2003 and 2007. It is likely considering the average
age of Australia’s trucking fleet that a negligible amount of
these vehicles would have been scrapped in 2013.
Therefore it is likely there are still around 102,892 of these
vehicles registered in 2014.
4) 2008-2010 (ADR 80/02)
For 2008, 2009 and 2010 we know how many freight
carrying vehicles were purchased for each year. Overall
there was 102,324 freight vehicles purchased (TIC, 2014).
ABS census on all truck vehicles indicates that 70% of all
these vehicles are either heavy rigid or articulated trucks. It
therefore is likely that 71,626 heavy rigid or articulated
trucks are compliant with ADR 80/02.

5) 2011-2013 (ADR 80/03)
ABS’s Motor Vehicle on Register states that there were
86,254 heavy rigid and articulated trucks in Australia
registered between 2009 and 2013. To find the number
between 2011 and 2013 we simply have to subtract the
number of trucks purchased in 2009 and 2010. Between
these two years there was 63,277 freight carrying vehicles
purchased. Again, assuming 70% of these are either heavy
rigid or articulated trucks it is likely that there are 41,961
heavy rigid and articulated trucks operating in Australia
compliant with ADR 80/03. Figures are only calculated up
until the end of 2013 as at the time of writing there were
no ABS figures available for 2014.

Appendix B - Emissions Produced by ADR Standard Grouping

Using ABS data (cat no. 9208.0) for total kilometres
travelled and average fuel consumption per 100km we can
calculate that between articulated and heavy rigid trucks
there was 7,041,014,300 litres of diesel used in 2013.
Industry
Articulated

Rigid
Total Kilometres Travelled
(ABS, April 2013)

All

9,234,315,000

7,363,310,000

16,597,625,000

35,314,006,000

151,003,000,000

194,033,000,000

30

58

Litres of Fuel Used

2,770,294,500

4,270,719,800

7,041,014,300

Emisions Produced (kg)

7,202,765,700

11,103,871,480

18,306,637,180

1.28

0.66

1.173

Total Tonne-Kilometres
(ABS, April 2013)
Average Fuel Consumption per 100km
(ABS, April 2013)

Average Co2e tonnes/1000km

Table 2: 2013 Statistics for the Road Transport industry

To estimate the percentage of noxious emissions produced
by each truck according to ADR category we have to
assume each ADR category burned an equal amount of
diesel through travelling on average an equal distance in
the year. This would result in the average truck using
16,124 litres of diesel a year. To calculate emissions then
we simply multiply the number of trucks per category with
16,124 and then multiply the amount of NOx and PM
emissions created per litre of diesel for that ADR group
standard. The figures are in the table below.

Table 3: Emissions produced by ADR grouping
Australian Design Rule
None
ADR 70/00
ADR 80/00
ADR 80/02
ADR 80/03

Years
pre-1996
1996-2002
2003-2007
2008-2010
2011-

Estimated # of trucks NOx (g/kWh)
140,166
16.00
80,595
8.00
102,892
5.00
71,626
3.50
41,961
2.00

PM Level (g/kWh)
1.20
0.36
0.10
0.02
0.02
Total Emissions Produced

Total NOx emitted (tonnes) Total PM emitted (tonnes) % NOx produced
361,606
103,961
82,952
40,421
13,532
602,471

27,120
4,678
1,659
231
135
33,824

% PM produced
60.0
17.3
13.8
6.7
2.2
100

80.2
13.8
4.9
0.7
0.4
100

