
n ve s ti ng  i n A us tr al ia n  con t a in er
s t ev edo r in g ca pac it y

In Water l ine 16 ,  the BTE commented on the Austra l ian
container transport system’s ability to adapt to a significant
reduction in capacity caused by the industrial dispute between
Patrick and the Maritime Union of Australia (MUA). The BTE
questioned the strength of the argument for further container
terminal investment in Austral ia based on the grounds of
capacity shortages.

The article was based on a simple analysis and was offered
as an observation on what is a very complex issue. Building a
new container terminal is not cheap, particularly compared
with the alternative of improving the uti l isation of existing
capacity. On the other hand, new container terminals are not
built overnight, and therefore some consideration needs to
be made regarding future demand on the Australian container
transport system. On this note, it is interesting that over the
past 5 years Australian container throughput, measured in
t e u s, has increased by approximately 80 per cent (see page 7
of this issue).

Equating demand with capacity is relatively straight forward. However, assessing the many other
issues involved in expanding Australian container terminal capacity is far more complex. Some
of the major issues include:

• the commercial viability of the investment;

• the stevedoring industry competition implications;

• the effect on supporting infrastructure such as land transport services; and

• the balance between port, state and national interests.

Determining the commercial viability of investing in the Australian container stevedoring industry
is arguably best left to the investor. However, should such an investment fail, the implications for
stakeholders in the industry may be significant and difficult to predict.

Within a port, increasing the competitiveness of container stevedores may be achieved by increasing
the number of stevedores. However, the incumbent major Australian container stevedores provide
a n e t w o r k of services. Consequently, the introduction of a new terminal operator in one port may
not be sufficient to reduce to any great extent the competitive advantage the incumbent stevedores
derive from their networks. An alternative strategy may be to allow incumbent stevedores to expand
their terminals in such a way that maintains a competitive incentive to ‘poach’ customers from
each other. But this ‘economies of scale’ argument cannot be pursued indefinitely as there are
physical constraints on continued terminal expansion.

Increasing the performance of a port’s container stevedoring services may be achieved without
expansion of that port’s terminal capacity. Instead, performance improvements could be achieved by
introducing new terminal capacity in a competing port. However, there is little incentive for a port to
encourage investments in competing ports, even though the net national benefits may be significant.

Finally, any investment to increase container stevedoring capacity within a port must be matched
by appropriate land transport infrastructure responses. The benefits of increased terminal capacity
to the port may be less than the social cost to the city the port serves. Possibly the largest of these
costs would be increased traffic congestion around the port and adjacent suburbs.

These are just brief comments on some of the issues involved in expanding Australian container
stevedoring capacity. However, one factor encompasses all these issues and that is the balance
between the competing interests of all the stakeholders in the Australian container stevedoring
industry. Consequently, when reading about the arguments for and against container terminal
investment strategies in this country, the reader should always be conscious of whose interests
are served by the different arguments and strategies.
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UNDERSTANDING CONTAINER  HANDLING STATISTICS
This article is an edited version of a research note produced by Greg Baker of the Information
and Research Services (IRS) team of the Department of the Parliamentary Library. The
research note was produced by IRS during the Patrick and MUA dispute earlier this year.
The BTE is very grateful to the Department of the Parliamentary Library for permission to
reproduce its work as the basis of this article.

A wide variety of indicators can be used to assess Australia’s waterfront performance.
Important among these are what the Bureau of Transport Economics (BTE) cal ls
stevedoring performance indicators and the Productivity Commission cal ls c a p i t a l
productivity measures . How are these indicators defined? And are these indicators
internationally comparable? To understand the statistics it is necessary to be aware
of some of the factors used in the measurement of productivity.

Container sizes
Standard shipping containers are specified by the International Standards Organisation as
20 feet long by 8.5 feet square. This is the standard unit for measuring container throughput;
that is, one such standard container is 1 t w e n t y-foot equivalent unit or 1 teu. 

Other containers can be counted as equivalent to a number of teus. For example, a 40-foot
container, which is 40 feet long by 8.5 feet square, is equivalent to 2 teus. Non-standard
container sizes can also be measured to give a teu value for use in calculating statistics.

P o r t s
The physical features and the trade characteristics of a port can influence productivity
measurement. For example, a port with a low volume of throughput, compared with the
capacity of the infrastructure of the port, tends to facilitate higher productivity levels,
although possibly at a higher cost.

T i m e
Most stevedoring performance measures are based on time. However, the way time is
measured can vary from one indicator to the next.

Elapsed time is the total time over which a ship is worked, measured from first labour
aboard to last labour ashore.

Net time is the elapsed time minus the time unable to work the ship due to award shift
breaks, ship’s fault, inclement weather, awaiting cargo, industrial disputes, closed port
holidays, or shifts not worked at the ship operator’s request.

C o n s e q u e n t l y :

• The elapsed rate is measured by dividing throughput by elapsed time;
• The net rate is measured by dividing throughput by net time; and

• The crane rate is measured as the average net rate per crane.

That is, the crane rate is a measure of productivity per crane whilst the elapsed and
net rates are measures of productivity per ship handled.

Container movements—teus
There are two measuring units in general use that indicate waterfront productivity in
terms of the throughput of containers. The first, and one which has been measured in
Australia since 1989, is to form the measure in terms of the number of teus handled.

A disadvantage of using measures based on teus, whether for national or international
comparisons, is that the productivity statistics may be affected by differences in the mix
of 20-foot and 40-foot containers. Many large overseas ports have a high proportion of
4 0-foot containers and thus, all other things being equal, will show higher crane rates,
measured in teus, than Austral ian ports which have a lower proportion of 40-foot
containers. Furthermore, any changes in the mix of 20-foot and 40-foot containers since
1989 mean that even Australian statistics are not strictly comparable over this period.
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Container movements—lifts
The second unit of measure of container movements simply counts the number of
container movements regardless of the size of the containers. This method, to some
extent, overcomes problems associated with the mix of 20-foot and 40-foot containers. 

International comparisons
While the above indicators are useful to show changes in waterfront productivity over
time, they need to be treated with caution if used to make comparisons with waterfront
productivity in overseas ports.

The Productivity Commission’s 1998 study International Benchmarking of the Australian
W a t e r f r o n t1 shows a number of overseas ports exceeding Austral ia’s crane rate
measured in lifts per hour. However, this may in part be a function of the trade carried
out. For instance, in the South-East Asian trade, Fremantle crane rates exceed those of
high-ranking Singapore. I t  is therefore not entirely val id to use these stevedoring
productivity indicators for comparisons with overseas ports.

Moreover, factors such as stowage, the proportion of a ship’s total containers handled
at any particular port, the characteristics of the ships exchanging containers, and the
terminal equipment available all contribute significantly towards the productivity rate at
overseas ports as well as at Australian ports. It has often been said that stevedoring
productivity should not be compared, even between Australian ports, because of the
underlying differences pertaining at each of the ports.

S T EV E DO RI NG  P R OD UC T IVI T Y
Table 1 presents the September quarter 1996 to September quarter 1998 indicators
of stevedoring productivity for the five major Australian container terminals, expressed
in container moves per hour . Figures 1 to 6 present these data over the December
quarter 1995 to September quarter 1998 period. The data for Brisbane, Sydney,
Melbourne and Fremantle are weighted averages for the major terminals operated by
P&O Ports and Patrick. The Adelaide data cover the Sea-Land terminal.

Fremantle elapsed rate data from one operator are not available and therefore only a
four-port average indicator could be calculated. However, given that the five-port average
is dominated by Melbourne and Sydney, the four-port figure calculated is a reasonable
approximation of the five-port average. 

Overall, national stevedoring productivity, as measured by the five-port average, changed
little in the September quarter compared with the June quarter:

• the five-port average crane rate (productivity per crane while the ship is worked) was
19.1 containers per hour for the September quarter compared with 18.7 in the June
q u a r t e r ;

• the four-port (Fremantle data not available) average elapsed rate (productivity p e r s h i p
based on the time labour is aboard the ship) remained unchanged at 20.7 containers
per hour in the September quarter; and

• the five-port average net rate (productivity per ship while the ship is worked) was
2 4 . 2 containers per hour compared with 24.7 containers in the June quarter.

T h e B r i s b a n e average crane rate was 18.2 containers per hour in the September
quarter, up from 17.3 in the June quarter. The Brisbane elapsed rate of 18.7 containers
per hour and the net rate of 21.9 containers per hour were both up on the June quarter
figure. These September quarter crane, elapsed and net rates are the highest container
productivity rates to date for Brisbane. The average proportion of elapsed time not
worked decreased a little to 14.6 per cent.

The S y d n e y average crane rate was 16.5 containers per hour in the September quarter,
down from 16.9 in the June quarter. The Sydney elapsed rate of 19.2 containers per hour
and the net rate of 24.2 containers per hour were both down on the June quarter figure.
This decline in productivity, coincides with media reports of ongoing unrest at both 
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1 . Productivity Commission, International Benchmarking of the Australian Waterfront , Research Report,

AusInfo, Canberra, April 1998.
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Q u a r t e r

P o r t / i n d i c a t o r S e p - 9 6 D e c - 9 6 M a r - 9 7 J u n - 9 7 S e p - 9 7 D e c - 9 7 M a r - 9 8 J u n - 9 8 S e p - 9 8

F ive po r t s

Ships handled 8 7 1 9 0 7 8 6 5 8 9 1 9 0 7 9 6 3 9 0 9 8 4 5 1 0 2 0
Total containers 4 0 0 2 0 1 4 1 6 9 7 7 3 5 7 8 4 8 3 8 7 2 7 7 4 3 1 8 5 3 4 6 7 1 2 2 4 2 1 7 6 9 4 0 6 9 3 8 4 9 3 5 0 2
Crane rate 18.0 1 7 . 1 18.4 1 8 . 3 18.3 1 8 . 5 1 8 . 8 1 8 . 7 1 9 . 1
Elapsed rate 19.0  n a 18.6 1 9 . 0 20.4 2 0 . 5 2 0 . 0a 2 0 . 7a 2 0 . 7a

Net rate 23.5 2 1 . 8 23.4 2 3 . 6 24.3 2 4 . 3 2 3 . 4 2 4 . 7 2 4 . 2
Elapsed time not worked (per cent) 19.1  n a 20.3 1 9 . 2 16.2 1 5 . 7 1 4 . 6a 1 6 . 2a 1 4 . 5a

B r i s b a n e

Ships handled 140 1 4 1 156 1 6 4 162 1 7 7 1 7 0 1 6 8 1 9 2
Total containers 53690 5 1 8 1 5 4 0 6 9 6 5 2 6 1 0 58424 5 8 0 1 4 4 9 1 9 7 5 8 9 3 9 7 0 2 0 0
Crane rate 16.5 1 6 . 9 17.3 1 6 . 4 16.1 1 6 . 8 1 8 . 0 1 7 . 3 1 8 . 2
Elapsed rate 17.2 1 7 . 4 17.3 1 6 . 6 16.8 1 6 . 8 1 6 . 4 1 7 . 1 1 8 . 7
Net rate 20.4 2 0 . 4 19.4 1 8 . 7 19.1 1 9 . 6 1 9 . 1 2 0 . 2 2 1 . 9
Elapsed time not worked (per cent) 15.7 1 5 . 0 10.8 1 1 . 5 11.7 1 4 . 6 1 3 . 9 1 5 . 4 1 4 . 6

S y d n e y

Ships handled 2 2 8 2 4 9 251  2 4 9 243  2 6 6 2 3 8 2 1 9 2 6 7
Total containers 1 2 3 3 9 0 1 3 7 5 4 2 1 2 6 2 6 5 1 3 1 0 0 4 1 4 2 6 5 9 1 5 7 4 3 0 1 3 7 6 0 0 1 3 0 5 1 3 1 6 0 0 0 7
Crane rate 16.1 1 5 . 4 17.7 1 7 . 7 18.2 1 8 . 4 1 7 . 5 1 6 . 9 1 6 . 5
Elapsed rate 18.2 n a 18.2 1 8 . 5 21.7 2 1 . 9 1 9 . 9 2 0 . 2 1 9 . 2
Net rate 23.3 2 2 . 7 25.7 2 5 . 5 27.9 2 7 . 7 2 5 . 7 2 6 . 2 2 4 . 2
Elapsed time not worked (per cent) 21.9  n a 29.4 2 7 . 6 22.4 2 0 . 7 2 2 . 5 2 2 . 9 2 0 . 7

M e l b o u r n e

Ships handled 274  2 8 2 230  2 4 9 268  2 8 1 2 7 6 2 3 4 3 0 9
Total containers 1 6 3 2 9 7 1 6 1 8 6 5 1 3 0 4 5 9 1 4 3 7 0 8 1 6 2 5 9 1 1 7 8 3 0 2 1 6 6 2 8 4 1 4 7 1 2 2 1 8 7 6 9 6
Crane rate 19.6 1 7 . 8 19.0 1 9 . 0 18.6 1 8 . 8 1 9 . 5 1 9 . 2 2 0 . 2
Elapsed rate 21.1 1 7 . 9 19.5 2 0 . 3 20.5 1 9 . 9 2 0 . 1 2 1 . 0 2 1 . 8
Net rate 25.6 2 1 . 7 23.0 2 4 . 0 23.5 2 2 . 6 2 2 . 7 2 4 . 2 2 4 . 5
Elapsed time not worked (per cent) 17.6 1 7 . 8 15.3 1 5 . 4 13.0 1 1 . 9 1 1 . 6 1 3 . 3 1 1 . 1

A d e l a i d e

Ships handled 70  7 4 69  6 5 68 6 6 6 0 6 6 6 3
Total containers 17415 1 9 0 4 7 17486 1 6 8 7 4 20974 2 0 7 7 3 1 8 1 6 3 2 3 2 9 3 2 1 4 4 4
Crane rate 19.3 1 9 . 6 19.6 2 1 . 0 21.1 2 1 . 4 2 2 . 5 2 3 . 1 2 3 . 2
Elapsed rate 22.2 2 2 . 6 24.0 2 8 . 3 28.4 2 9 . 2 2 9 . 6 3 0 . 4 2 9 . 0
Net rate 22.8 2 3 . 1 24.6 2 9 . 1 29.2 3 0 . 1 3 0 . 7 3 1 . 5 3 0 . 3
Elapsed time not worked (per cent) 2.6  2 . 2 2 . 4 2 . 7 2 . 7 3 . 0 3 . 6 3 . 5 4 . 3

F r e m a n t l e

Ships handled 1 5 9 1 6 1 159  1 6 4 1 6 6 1 7 3 1 6 5 1 5 8 1 8 9
Total containers 42409 4 6 7 0 7 42942 4 3 0 8 1 4 7 2 0 5 5 2 6 0 3 5 0 5 2 5 4 7 0 7 1 5 4 1 5 5
Crane rate 17.8 1 8 . 2 19.4 1 9 . 0 18.8 1 8 . 9 1 9 . 6 2 1 . 5 2 2 . 2
Elapsed rate 13.4 1 5 . 6 16.2 1 5 . 9 17.0 1 8 . 9 n a n a n a
Net rate 19.4 2 0 . 5 20.6 1 9 . 8 20.6 2 3 . 2 2 1 . 1 2 3 . 9 2 3 . 8
Elapsed time not worked (per cent) 30.9 2 3 . 9 21.5 1 9 . 5 17.6 1 8 . 4 n a n a n a

n a not available

a . Four port average only as Fremantle elapsed rate data are not available .

Notes 1. The June quarter 1998 figures do not include data for Patrick covering the 8 April to 7 May 1998 period of the major 
industrial disputation with the MUA.

2. Elapsed rates and net rates from March quarter 1997 onwards are not directly comparable with earlier figures 
(except at Adelaide) due to changes in a terminal operator’s information systems.

3. The data in this table are expressed in containers per hour and therefore are not directly comparable with the teus per 
hour data in table 9.

4 . Elapsed time not worked is the difference between the net and elapsed rates as a percentage of the net rate.

S o u r c e s Patrick, P&O Ports and Sea-Land.

TABLE 1 CONTAINER TERMINAL PERFORMANCE INDICATORS—PRODUCTIVITY IN CONTAINERS
PER HOUR
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Botany Bay terminals during the September quarter. The average proportion of elapsed
time not worked decreased to 20.7 per cent. 

The M e l b o u r n e average crane rate was 20.2 containers per hour in the September
quarter, up from 19.2 in the June quarter. The Melbourne elapsed rate of 21.8 containers
per hour and the net rate of 24.5 containers per hour were both up on the June quarter
f igures. Melbourne’s crane and elapsed rates are the highest so far recorded for
Melbourne in W a t e r l i n e while the net rate is the second highest recorded for Melbourne.
Elapsed time not worked decreased to 11.1 per cent, which is the lowest recorded for
Melbourne to date. 

The Adelaide average crane rate was 23.2 containers per hour in the September quarter,
compared with 23.1 containers per hour in the June quarter. Of Australia’s five major
container ports, Adelaide remains the port with the highest crane rate. The Adelaide
elapsed rate of 29.0 containers per hour and the net rate of 30.3 containers per hour
were both down on the June quarter figures. The average proportion of elapsed time not
worked increased to an all-time Adelaide high of 4.3 per cent; nevertheless, this figure
is still considerably lower than those attained at the other four ports, and reflects the
nature of the stevedoring task at Adelaide. 

The F r e m a n t l e average crane rate was 22.2 containers per hour in the September
quarter, up from 21.5 containers per hour in the June quarter. The elapsed data from
one operator, for the period March to September 1998, are not available and therefore
the elapsed data for Fremantle have not been produced for these quarters. The net
rate of 23.8 containers per hour was sl ightly down on the June quarter f igure. The
September quarter crane rate is Fremantle’s highest quarterly rate to date while the net
rate is its second highest.

Teus per hour
Table 9 presents the stevedoring productivity indicators in terms of teus per hour.
These data are retained in W a t e r l i n e for the purposes of recording long-term historical
trends; the trends are not directly comparable with the data in table 1 because indicators
based on teus per hour may be affected by changes in the mix of 20 foot and 40 foot
containers from one period to the next. 

Nevertheless, over the period since monitoring first began in the December quarter
1989, the five-port average crane and net rates for the September quarter 1998 are
the highest achieved to date. Over the same period, Brisbane (crane rate), Melbourne
(crane, elapsed and net rates), and Fremantle (crane and net rates) have achieved
record levels. Adelaide’s crane rate has dropped very marginally from its record level
achieved in the June quarter 1998.

Container Port Activity
Table 1 also provides information on container ship visits and container throughput at
each of the five mainland capital city ports. The September quarter 1998 five-port figure
showed a 20.7 per cent increase in ship visits and a 21.3 per cent increase in container
throughput when compared with the June quarter. Compared with the September quarter
of the previous year the five-port figure for container ship visits rose by 12.5 per cent
while the five-port average for container throughput rose by 14.3 per cent.

In light of the Patrick and MUA industrial dispute during the June quarter 1998, a port by port
container exchange comparison with the June quarter may require careful interpretation.
Nevertheless, the September quarter 1998 container exchange at:

• Brisbane was up 19.1 per cent on the June quarter figure, and up 20.2 cent when
compared with the September quarter 1997;

• Sydney was up 22.6 per cent on the June quarter figure, and up 12.2 per cent when
compared with the September quarter 1997;

• Melbourne was up 27.6 per cent on the June quarter figure, and up 15.4 p e r c e n t
when compared with the September quarter 1997.
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N o t e These figures are based on the data contained in table 1. Readers should refer to the notes in that table. 

S o u r c e s Patrick, P&O Ports and Sea-Land.
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• Adelaide was down 7.9 per cent on the June quarter figure, and up 2.2 per cent when
compared with the September quarter 1997. 

• Fremantle was up 15.0 per cent on the June quarter figure, and up 14.7 per cent
when compared with the September quarter 1997.

Compared with the September quarter 1993, the five-port figure for container ship
vis its has increased by about 50 per cent whi le the f ive-port f igure for container
throughput, measured in teus , increased by about 80 per cent.

W A TE RF R ON T  RE LI A BI LI TY
The W a t e r l i n e rel iabi l i ty  indicators prov ide part ia l  measures of  the var iabi l i ty  of
waterfront performance for container traffic at major Australian ports.

Berth availability, pilotage, towage
Table 2 presents information on berth availability, pilotage and towage for a sample of
ship calls in the September quarter 1998. It indicates the extent to which selected port
services were available at the scheduled or confirmed time.

The sample for the September quarter covers 278 ship calls, equivalent to 27 per cent
of total ship calls at the major container terminals during the period. The proportion
of ship calls covered at individual ports ranges from 20 per cent at Brisbane to 37 per
cent at Adelaide. The sample includes calls by container ships operating to and from
Europe, the Mediterranean, the Middle East, North America, Asia and New Zealand.

The berth availability indicator measures the proportion of ship arrivals where a berth
is available within four hours of the scheduled berthing time. Berth availability for the
sample of ship calls was 91 per cent in the September quarter 1998, up from 68 per
cent in the June quarter 1998. Figure 7 provides information on berth availability over
the period since this indicator was first published by the BTE.

Average waiting time for
ships unable to obtain a
berth within four hours
of the schedu led
berth ing  t ime was  15
hours in the September
quarter. This was down
from the  f i gure  o f  34
hours recorded during
the prev ious  quarter
when there was a major
dispute involving Patrick
and the MUA.

The data  for  the  June
and September quarters
ind icate  that  berth
ava i lab i l i t y  rose
s ign i f i cant l y  at most
ports. Caution should be
used in undertak ing
inter-port comparisons
of  berth avai lab i l i ty  as
there is s ign i f i cant
variation between ports
in sample sizes and ship
call patterns.

The p i l o t a g e and t o w a g e
ind icators reported in
W a t e r l i n e measure the
proport ion  of ship
movements where the
service is available to the

(Number of ship calls)

Total no.

Delay (hrs) of ship

P o r t / o p e r a t i o n 0 1 2 3 4 5 - 1 0 1 1 - 2 0 > 2 0 c a l l s

B r i s b a n e

Berth availability 3 6 0 0 1 1 0 1 0 3 9
P i l o t a g e 3 9 0 0 0 0 0 0 0 3 9
T o w a g e 3 9 0 0 0 0 0 0 0 3 9

S y d n e y

Berth availability 6 0 2 0 1 1 4 5 4 7 7
P i l o t a g e 7 7 0 0 0 0 0 0 0 7 7
T o w a g e 7 7 0 0 0 0 0 0 0 7 7

M e l b o u r n e

Berth availability 7 5 0 0 0 0 3 4 2 8 4
P i l o t a g e 8 4 0 0 0 0 0 0 0 8 4
T o w a g e 8 3 0 0 0 1 0 0 0 8 4

A d e l a i d e

Berth availability 2 2 0 0 1 0 0 0 0 2 3
P i l o t a g e 2 3 0 0 0 0 0 0 0 2 3
T o w a g e 2 3 0 0 0 0 0 0 0 2 3

F r e m a n t l e

Berth availability 5 2 0 1 0 0 1 1 0 5 5
P i l o t a g e 5 5 0 0 0 0 0 0 0 5 5
T o w a g e 5 5 0 0 0 0 0 0 0 5 5

Five ports

Berth availability 2 4 5 2 1 3 2 8 1 1 6 2 7 8
P i l o t a g e 2 7 8 0 0 0 0 0 0 0 2 7 8
T o w a g e 2 7 7 0 0 0 1 0 0 0 2 7 8

N o t e Inter-port comparisons should be interpreted with caution as there is significant inter-port variation 
in factors such as sample sizes and ship call patterns.

S o u r c e s Data for a sample of ship calls provided by shipping lines.

TABLE 2 AVAILABILITY OF BERTH, PILOTAGE AND TOWAGE
SERVICES AT THE SCHEDULED/CONFIRMED TIME, 
SEPTEMBER QUARTER 1998



ship within one hour of the confirmed ship arrival/departure time. The proportions were
effectively unchanged at around 100 per cent in the September quarter 1998.

Other waiting time
The eight shipping lines that supplied information for table 2 also provided data on other
ship waiting time. This category incorporates waiting time that is attributable to factors
other than the unava i lab i l i t y  of a berth ,  p i lot  or towage serv ice  at the
scheduled/confirmed time. The data on other ship waiting time reported in W a t e r l i n e
exclude ship schedule adjustments (for example, instances where the shipping line holds
the ship off the port or at the berth in order to maintain the fixed-day schedule).

In the September quarter 1998, 57 per cent of ship calls in the sample were affected by
other waiting time incidents that had a duration of at least one hour. This was above the
proportions of 51 and 53 per cent that were recorded in the March and June quarters.

Table 3 summarises the data on other waiting time incidents in the September quarter
1998. The shipping lines identified a total of 212 incidents (affecting 159 ship calls)

for the sample of  ship
cal ls  over th is  per iod .
Around one-quarter of
the sh ip ca l ls  that
incurred other wait ing
t ime were af fected by
two or more incidents.

The tota l  wait ing t ime
attributable to particular
incident types ref lects
the number of incidents
and the wa i t ing  t ime
assoc iated  with
indiv idual  incidents.  In
the September quarter
1998,  four inc ident
types accounted  for
around three-quarters
of the tota l  hours
at tr ibutab le  to other
ship waiting time:
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S o u r c e s Data for a sample of ship calls provided by shipping lines.

(Number of incidents)

Total no.

Ship waiting time (hrs) o f

Incident type 1 2 3 4 5 - 1 0 1 1 - 2 0 > 2 0 i n c i d e n t s

Awaiting labour 2 1 0 8 4 1 7 9 6 5 6
Stevedoring finished late 1 2 0 0 1 4 1 0 6 3 3
Stevedoring finished early 4 7 5 4 3 0 0 2 3
Early ship arrival 1 1 0 2 7 4 4 1 9
Weather or tides 3 3 0 1 6 2 1 1 6
Crane breakdown 5 6 3 0 1 0 0 1 5
Industrial action 1 0 2 1 4 3 1 1 2
Pilot/tug booking not at preferred time 2 4 0 3 1 0 0 1 0
Ship repairs or maintenance 1 1 0 0 2 1 5 1 0
Late ship arrival 0 0 0 0 1 0 0 1
O t h e r 3 5 3 2 3 0 1 1 7

Total incidents 2 3 3 9 2 1 1 7 5 9 2 9 2 4 2 1 2a

a . These incidents affected 159 of the 278 ship calls covered in table 2.
S o u r c e s Data for a sample of ship calls provided by shipping lines.

TABLE 3 OTHER SHIP WAITING TIME INCIDENTS AT THE FIVE
MAINLAND CAPITAL CITY PORTS, SEPTEMBER 
QUARTER 1998
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• Stevedoring finished late (24 per cent);
• Awaiting labour (24 per cent);
• Ship repairs or maintenance (15 per cent);
• Early ship arrival (14 per cent).
The proportion for ship repairs or maintenance was higher than usual as several ships
had major mechanical breakdowns during the quarter.

S t e v e d o r i n g
Table 4 presents the available information on two aspects of stevedoring reliability at
the major container terminals—stevedoring rate and cargo receival. Data are not available
for Adelaide or Fremantle.

Stevedoring rate provides a partial indicator of the variability of stevedoring productivity
at each port. It is defined as the proportion of ship visits where the average crane rate
for the ship is within two containers per hour (plus or minus) of the quarterly average crane
rate for the terminal. The stevedoring rate indicator was 56 and 65 per cent at the two
ports for which data are available in the September quarter 1998.

Cargo receival is the proportion of receivals (exports) completed by the stevedore’s
cut-off time. It provides a partial indicator of one factor that can affect container terminal
performance. In the September quarter 1998, cargo receival ranged between 82 per
cent and 97 per cent at the three ports for which data are available.

Information on a third indicator, stevedoring completion , has been included in past
issues of W a t e r l i n e. This indicator provides a partial measure of the accuracy with
which stevedoring time is predicted. One of the major terminal operators has advised
the BTE that data for the stevedoring completion indicator are no longer available from
its data collection system due to major changes in work practices and recording activities.
Data for three ports are available from the other major operator but cannot be published
due to commercial confidentiality issues.

Ship arrival
Table 4 includes data for two indicators of ship arrival advice. The overall accuracy of
this advice was unchanged in the September quarter 1998.

The first indicator of ship arrival advice is the proportion of ship arrivals within one hour
(p lus  or  minus)  o f  the  most  recent l y  adv ised  arr i va l  t ime ava i lab le  to  the  port
authority/corporation at 24 hours prior to actual arrival . The proportion at the four
ports for which data are available ranged between 49 per cent and 79 per cent in the
September quarter 1998.

The second indicator is the proportion of ship arrivals within one hour (plus or minus)
of the last scheduled arrival time advised inside the 24 hours prior to actual arrival . The
proportion ranged between 88 per cent and 96 per cent in the September quarter 1998.

(per cent)

B r i s b a n e S y d n e y M e l b o u r n e Adelaide F r e m a n t l e

I n d i c a t o r A p r - J u n J u l - S e p A p r - J u n J u l - S e p A p r - J u n J u l - S e p A p r - J u n J u l - S e p A p r - J u n J u l - S e p

S t e v e d o r i n g
Stevedoring completion n a n a n a n a n a n a n a n a n a n a
Stevodoring rate 6 0 5 6 5 8 6 5 5 7 n a n a n a n a n a
Cargo receival 9 7 9 7 9 3 8 2 9 4 9 7 n a n a n a n a

Ship arrival
Advice at 24 hrs 7 0 7 9 4 6 4 9 n a n a 5 7 6 6 5 7 5 5
Advice inside 24 hrs 1 0 0 9 6 9 2 8 8 n a n a 9 5 9 4 9 0 9 1

n a not available

S o u r c e s AAPMA, Patrick and P&O Ports

TABLE 4 STEVEDORING AND SHIP ARRIVAL RELIABILITY INDICATORS, JUNE AND SEPTEMBER
QUARTERS 1998
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S I NG LE  VO YA GE  P E RMI TS
The Navigation Act 1912 provides for licensed vessels to carry passengers and cargo
in the coasting trade. The Act does not restrict the class of vessels which may obtain
a Coasting Trade Licence. Any ship, regardless of registry, can obtain a licence provided: 

• the crew are paid Australian wages whilst actually engaged in the Australian coasting
trade, and

• the ship is not in receipt of a foreign Government subsidy, and did not receive such a
subsidy in the previous twelve months. 

Ships which obtain a licence must also conform to the requirements of the N a v i g a t i o n
A c t including specif ied safety,  manning, crew qual i f ications and rehabi l i tat ion and
compensation provisions. Where suitable l icensed vessels are not available, the Act
provides for the issue of single voyage permits (SVP) or continuing voyage permits (CVP)
to unlicensed vessels, where this is considered to be in the public interest. 

The application fee for a passenger SVP is $22, and $200 for a cargo SVP. The application
fee for a CVP is $400.

Table 5 updates the SVP information published in Waterline 14 . It provides information
on the number of SVPs issued and the cargo carried from 1990/91 to 1997/98. The
number of these permits issued has increased over time, by approximately:

• 450 per cent over the past 7 years; 
• 150 per cent over the past 5 years; 
• 80 per cent over the past 3 years. 
This increasing number of permits for the coastal trade reflects an increase in shippers’
requirements that cannot be met by local ship operators.

Table 6 shows a breakdown of SVPs by cargo
t y p e s  f o r  t h e  S e p t e m b e r  q u a r t e r  1 9 9 8 .
Containerised cargo permits continue to be
the major component of the number of SVPs
issued. Furthermore, over the last three years
there has been approximately a 50 per cent
increase in volume in all cargo types. 

Details of the SVPs for cargo issued during the
September  quarter  1998,  inc lud ing  a
summary table showing the number of SVPs
issued by cargo type, will be available shortly on
the Department ’s  in ternet  s i te at
h t t p : / / w w w . d o t . g o v . a u / .

Cargo type P e r m i t s T o n n e s

Petroleum products 1 4 2 6 8 1 0 0

Crude oil and feedstock 7 2 6 9 9 1 7

Liquefied gas 9 2 5 8 0 0

Other bulk liquids 7 3 5 9 0 0

Dry bulk 1 9 7 8 8 5 5 0

General cargo

- containerised 1 2 0 1 8 7 9 3 9

- break bulk 1 0 8 0 3 4

T o t a l 1 8 6 1 5 8 4 2 4 0

S o u r c e Maritime Transport Division of the 
Department of Transport and Regional Services.

TABLE 6 SINGLE VOYAGE PERMITS 
ISSUED AND CARGO CARRIED,
JULY–SEPTEMBER 1998

Y e a r July to Sept Oct to Dec Jan to March April to June T o t a l

P e r m i t s T o n n e s P e r m i t s T o n n e s P e r m i t s T o n n e s P e r m i t s T o n n e s P e r m i t s T o n n e s
1 9 9 0 / 9 1 3 2 1 9 5 7 1 1 3 8 4 5 0 6 2 2 4 4 2 6 2 4 3 1 2 6 1 8 9 5 6 5 1 4 0 1 0 9 8 3 2 9
1 9 9 1 / 9 2 3 4 4 2 2 1 6 1 6 1 4 1 4 1 9 1 4 9 2 4 3 0 4 9 5 9 2 4 1 3 7 3 2 0 3 1 3 2 0 7 7 4
1 9 9 2 / 9 3 6 2 2 3 8 0 1 7 6 9 1 4 7 5 1 4 8 3 2 1 1 4 3 0 9 3 2 9 8 7 6 9 3 0 7 8 9 5 7 3 0
1 9 9 3 / 9 4 1 0 8 2 0 2 2 5 2 1 2 5 2 9 2 6 6 4 1 1 9 4 1 2 0 2 9 1 1 8 4 9 8 5 7 1 4 7 0 1 4 0 5 5 1 6
1 9 9 4 / 9 5 1 1 0 8 9 9 2 2 2 1 1 2 9 7 0 0 6 8 1 1 6 8 3 2 3 0 8 9 0 6 6 5 4 9 9 4 2 8 3 3 6 7 0 9 7
1 9 9 5 / 9 6 9 1 1 0 7 7 0 2 2 1 0 0 6 5 3 9 4 0 1 0 7 5 7 5 6 6 2 1 2 3 9 3 0 0 7 7 4 2 1 3 2 3 6 7 0 1
1 9 9 6 / 9 7 1 4 2 1 0 2 6 4 3 8 1 4 6 1 1 1 0 3 3 2 1 3 5 6 6 1 7 8 4 1 4 9 1 0 5 6 7 0 9 5 7 2 3 8 5 5 2 6 3
1 9 9 7 / 9 8 1 9 7 1 3 0 7 3 6 9 2 1 4 1 0 0 9 1 5 1 1 8 4 1 2 6 6 0 3 0 1 8 4 1 3 0 1 2 0 4 7 7 9 4 8 8 3 7 5 4

a . As from January 1998 the data are collected as permits issued; prior to 1998 the data were collected as permits used. Most SVPs issued are used 
and therefore the differences in the data are not likely to be significant.

S o u r c e Maritime Transport Division of the Department of Transport and Regional Services.

TABLE 5 SINGLE VOYAGE PERMITS ISSUEDa AND CARGO CARRIED, 1990/91–1997/98
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CR EW  TO  BE RT H  R A TI OS
The BTE monitors crew to berth ratios for Australian merchant and offshore shipping
on a quarterly basis. The crew to berth ratio is defined as the number of seafarer days
paid over a period of time, divided by the number of berth days operated. Berth days
operated is defined as the sum, over the period, of the number of people required each
day by the relevant statutory authority and the ship operator to carry out the work of the
ship(s) in a safe and efficient manner.

Merchant shipping
Figure 8 presents information on the crew to berth ratio, and its components, for
Austral ian merchant shipping. As the BTE is sti l l  audit ing the data, the September
quarter 1998 merchant shipping data in this issue of W a t e r l i n e are classif ied as
preliminary. 

The overall crew to berth ratio for merchant shipping rose to 2.137 in the September
quarter, compared with 2.102 in the June quarter, and 2.133 in the initial September
quarter 1993.

Table 7 shows the individual components of the crew to berth ratio for merchant shipping,
by crew classification, for the September quarter. Ship time is the largest component
of the crew to berth ratio for merchant shipping, and reflects days paid for ship duty
(which may include travelling time and days signing on and off). The ship time ratio rose
to 1.041 in the September quarter, compared with 1.020 in the June quarter.

Accrued leave gives effect to leave with pay for weekends and public holidays worked,
annual leave with pay of f ive weeks per annum, sick leave, compassionate leave and
leave in lieu of a 35 hour week. The accrued leave ratio rose to 0.972 in the September
quarter, compared with 0. 951 in the June quarter.

Other components of the merchant shipping crew to berth ratio were:

• Compensation leave, which fell to 0.052, compared with 0. 060 in the June quarter;
• Long service leave, which rose to 0.035, compared with 0.034 in the June quarter;

• Study leave, which remained constant at 0.031; and

• Training and other paid leave, which fell to 0.006, compared with 0.007 in the June quarter.

Offshore shipping
Figure 9 presents information on the crew to berth ratio, and its components, for
Australian offshore shipping. As the BTE is still auditing the data, the September quarter
1998 offshore shipping data in this issue of W a t e r l i n e are classified as preliminary.

The overall crew to berth ratio for offshore shipping fell to 2.317 in the September
quarter 1998, compared with 2. 322 in the June quarter, and 2.327 in the initial March
quarter 1995.

Table 8 shows the individual components of the crew to berth ratio for offshore shipping,
by crew classification, for the September quarter. Accrued leave is the largest component
of the crew to berth ratio for offshore shipping, and comprises paid leave to compensate
for work on public holidays, intervals of leave associated with the two-crew duty system,
annual leave and time spent travelling in off-duty time. The accrued leave ratio for the
September quarter rose to 1.154, compared with 1.153 in the June quarter.

Ship time also represents a signif icant part of the offshore crew to berth ratio and
reflects days paid for ship duty (which may include travelling time and days signing on
and off). The ship time ratio for the September quarter was 1.011, compared with 1. 017
in the June quarter.

Other components of the offshore crew to berth ratio, namely, compensation leave,
long service leave, study leave, and training and other leave, all remained constant in the
September quarter when compared with the June quarter.
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Crew type S h i p A c c r u e d C o m p e n - Long service S t u d y T r a i n i n g
t i m e l e a v e s a t i o n l e a v e l e a v e & other T o t a la

Deck officers 1 . 0 5 2 0 . 9 7 8 0 . 0 1 5 0 . 0 3 5 0 . 0 3 0 0 . 0 2 1 2 . 1 3 1
E n g i n e e r s 1 . 0 5 1 0 . 9 7 7 0 . 0 5 4 0 . 0 3 6 0 . 1 0 6 0 . 0 0 6 2 . 2 3 1
All officers 1 . 0 5 2 0 . 9 7 8 0 . 0 3 5 0 . 0 3 6 0 . 0 6 9 0 . 0 1 3 2 . 1 8 2

Integrated ratings 1 . 0 3 6 0 . 9 7 0 0 . 0 6 2 0 . 0 3 4 0 . 0 0 0 0 . 0 0 0 2 . 1 0 2
Catering crew 1 . 0 2 5 0 . 9 6 0 0 . 0 7 4 0 . 0 3 4 0 . 0 0 0 0 . 0 0 1 2 . 0 9 4
All ratings 1 . 0 3 2 0 . 9 6 7 0 . 0 6 6 0 . 0 3 4 0 . 0 0 0 0 . 0 0 0 2 . 1 0 0

All crew 1 . 0 4 1 0 . 9 7 2 0 . 0 5 2 0 . 0 3 5 0 . 0 3 1 0 . 0 0 6 2 . 1 3 7

Previous quarter 1 . 0 2 0 0 . 9 5 1 0 . 0 6 0 0 . 0 3 4 0 . 0 3 1 0 . 0 0 7 2 . 1 0 2
Initial levelb 1 . 0 2 5 0 . 9 7 1 0 . 0 7 3 0 . 0 3 5 0 . 0 2 4 0 . 0 0 6 2 . 1 3 3

p p r e l i m i n a r y
a . Components may not sum to totals due to rounding.
b . Initial level for September quarter 1993.

S o u r c e Data provided by ship operators.

TABLE 7 MERCHANT SHIPPING CREW TO BERTH RATIOS BY ACTIVITY AND CREW

CLASSIFICATION, SEPTEMBER QUARTER 1998p
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Crew type S h i p A c c r u e d C o m p e n - Long service S t u d y T r a i n i n g
t i m e l e a v e s a t i o n l e a v e l e a v e & other T o t a la

Deck officers 1 . 0 0 9 1 . 1 5 4 0 . 0 4 9 0 . 0 3 7 0 . 0 3 5 0 . 0 0 0 2 . 2 8 5
E n g i n e e r s 1 . 0 1 0 1 . 1 5 4 0 . 0 1 0 0 . 0 3 7 0 . 0 5 6 0 . 0 0 0 2 . 2 6 8
All officers 1 . 0 0 9 1 . 1 5 4 0 . 0 3 0 0 . 0 3 7 0 . 0 4 6 0 . 0 0 0 2 . 2 7 6

Integrated ratings 1 . 0 1 2 1 . 1 5 4 0 . 1 2 7 0 . 0 3 8 0 . 0 0 0 0 . 0 0 0 2 . 3 3 0
Catering crew 1 . 0 2 2 1 . 1 5 3 0 . 3 5 7 0 . 0 4 2 0 . 0 0 0 0 . 0 0 0 2 . 5 7 5
All ratings 1 . 0 1 3 1 . 1 5 4 0 . 1 5 1 0 . 0 3 9 0 . 0 0 0 0 . 0 0 0 2 . 3 5 7

All crew 1 . 0 1 1 1 . 1 5 4 0 . 0 9 2 0 . 0 3 8 0 . 0 2 2 0 . 0 0 0 2 . 3 1 7

Previous quarter 1 . 0 1 7 1 . 1 5 3 0 . 0 9 2 0 . 0 3 8 0 . 0 2 2 0 . 0 0 0 2 . 3 2 2
Initial levelb 1 . 0 2 1 1 . 1 5 1 0 . 1 0 0 0 . 0 3 8 0 . 0 1 3 0 . 0 0 3 2 . 3 2 7

p p r e l i m i n a r y
a . Components may not sum to totals due to rounding.
b . Initial level for March quarter 1995.

S o u r c e Data provided by ship operators.

TABLE 8 OFFSHORE SHIPPING CREW TO BERTH RATIOS BY ACTIVITY AND CREW

CLASSIFICATION, SEPTEMBER QUARTER 1998p
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A B B R E V I A T I O N S
A A P M A Association of Australian Ports

and Marine Authorities

B T E Bureau of Transport

E c o n o m i c s

I R S Information and Research

S e r v i c e s

M U A Maritime Union of Australia

S V P Single Voyage Permit

t e u Twenty-foot equivalent unit

D E F I N I T I O N S
Elapsed time—the total time over which the

ship is worked,  measured from labour

aboard to labour ashore.

Elapsed rate—the number of containers or

teus moved per elapsed hour.

Net time—the elapsed time minus the time

unable to work the ship due to award shift

breaks, ship’s fault, weather, awaiting cargo,

industrial disputes, closed holidays, or shifts

not worked at the ship operator’s request.

Net rate—the number of containers or teus

moved per net hour.

Crane rate—the number of containers or

teus moved per net crane hour.

Some  r e c e n t  BT E  p u b l i c a t i o n s

I n f o rma t i o n  P a p e r  4 2
CO A ST AL  F R EI GH T I N A U ST RA L I A ,  19 95 – 1 9 9 6

I n f o rma t i o n  P a p e r  4 3
C O A ST A L F R EI GH T  I N  AU ST RAL I A,  19 9 6 – 1 99 7

C o pie s  a v ai l a bl e  f r o m  Fr a n  A n ti o ch ,  P ub l i ca t i on s  O f fi c er

e m a i l :  b te @ do t. g ov . a u

T e l :  0 2  627 4  7 2 1 0
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A C K N O W L E D G M E N T S

This issue of Waterline was compiled by Anthony Carlson and Gita Curnow. The reliability article was

written by Kym Starr. The crew to berth data were prepared by Tim Risbey. Waterline design and

desktop publishing by Thomas Smith.

The BTE is particularly grateful for the assistance of the Maritime Transport Division of the Department

of Transport & Regional Services, the Association of Australian Ports and Marine Authorities, individual

port authorities/corporations, shipping lines, ship operators, the Australian Shipowners Association,

the Australian Mines & Metals Association, and the stevedoring companies Patrick, P&O Ports and

S e a - L a n d .

For  further  in fo rmat ion on th i s  pub l icat i on  p lease  contact  An thony Carl son at

tcarlson@email.dot.gov.au or tel (02) 6274 6628  fax (02) 6274 6816.

This publication is available free of charge from the Bureau of Transport Economics, GPO Box 501,

Canberra ACT 2601, Australia. Tel (02) 6274 6846. Copies may also be downloaded from our

internet site.

h t t p : / / w w w . d o t . g o v . a u / p r o g r a m s / b t e / b t e h o m e . h t m
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