
Table 1 presents the June quarter 1997 to June quarter
1999 indicators of stevedoring productivity at the five major
Australian container terminals, expressed in container moves
per hour. Figures 1 to 6 present these data over the Decem-
ber quarter 1995 to June quarter 1999 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.

Overall , national stevedoring productiv ity, as measured by
the five-port average, improved further in the June quarter
1999. In fact, the June quarter 1999 five-port average rates
reflect the highest level of stevedoring productivity since the
BTE commenced monitoring of stevedoring productivity.

• the five-port average crane rate (productivity per crane
while the ship is worked) was 20.3 containers per hour for the June quarter compared with
19.9 in the March quarter;

• the four-port average elapsed rate (productivity per ship based on the time labour is aboard
the ship) was 24.0 containers per hour for the June quarter compared with 23.1 in the
March quarter. (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); and

• the five-port average net rate (productivity per ship while the ship is worked) was 29.0
containers per hour for the June quarter compared with 28.2 in the March quarter.

The level of stevedoring productivity achieved in the June quarter 1999 comes mainly as a
consequence of improvements in productivity at the Patrick terminals, where new enterprise
agreements were introduced in September 1998, and partly from the generally sustained
levels of performance achieved by P&O Ports and Sea-Land during their negotiations with the
MUA. The new enterprise agreements at P&O Ports had a staggered introduction: Brisbane
and Fremantle in June, Sydney in July, and at Melbourne in August as an award. The new
enterprise agreements at Sea-Land were also recently approved, and backdated to April.

The B r i s b a n e average crane rate was 18.9 containers per hour in the June quarter, up from
18.3 in the March quarter. The Brisbane elapsed rate of 21.4 containers per hour and the
net rate of 25.9 containers per hour were both up on the March quarter figures. The aver-
age proportion of elapsed time not worked increased to approximately 18 per cent. 

The S y d n e y average crane rate was 18.2 containers per hour in the June quarter, up from
17.7 in the March quarter. The Sydney elapsed rate of 22.2 containers per hour and the net

tev edor in g p rodu ct i vi t ys

Artic les  i n  th i s  i s sue p a g e
• Stevedor i ng  p roduct i v i ty  1
• Waterfront  re l i ab i l i t y  6
• Port  Interface  cost  i ndex  1 0
• P o r t  perf o r mance—non -f i n anc ial  1 5
• Crew  to  berth  ra t ios  1 7



rate of 28.7 containers per hour were both down on the March quarter figures. The
average proportion of elapsed time not worked remained steady at approximately 24
per cent. 

The M e l b o u r n e average crane rate was 21.8 containers per hour in the June quar-
ter, up from 21.5 in the March quarter. The Melbourne elapsed rate of 25.8 contain-
ers per hour and the net rate of 31.0 containers per hour were both up on the March
quarter f igures. The average proport ion of elapsed time not worked decreased to
approximately 17 per cent. 

The Adelaide average crane rate was 23.1 containers per hour in the June quarter,
marginally down from 23.2 in the March quarter. The Adelaide elapsed rate of 30.0
containers per hour and the net rate of 31.1 containers per hour were both up on
the March quarter. The average proportion of elapsed time not worked returned to
approximately 4 per cent from the all time high of 7 per cent last quarter. 

The F r e m a n t l e average crane rate was 21.7 containers per hour in the June quar-
ter, up from 21.4 containers per hour in the March quarter. The P&O Ports elapsed
data for the June quarter are not available and therefore the elapsed data for
Fremantle have not been produced for this quarter. The net rate of 26.6 containers
per hour was up on the March quarter figure. 

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 June quarter 1999 five-port aver-
age showed ship visits increased by 1.7 per cent, and container throughput increased
by 4.8 per cent when compared with the March quarter. Only at Fremantle did the
container throughput fall below the March quarter 1999 figure ( in part due to the
cessation of the MSC Far East and South East Asia service). Compared with the June
quarter of the previous year, the five-port average for container ship visits increased
by 13.4 per cent, and the five-port average for container throughput increased by
15.4 per cent.

On a port-by-port basis, the June quarter 1999 container exchange a t :

• Brisbane was up 16.0 per cent on the March quarter figure, and up 20.5 per cent
when compared with the June quarter 1998;

• Sydney was up 7.9 per cent on the March quarter figure, and up 18.0 per cent
when compared with the June quarter 1998;

• Melbourne was up 3.7 per cent on the March quarter figure, and up 14.2 per cent
when compared with the June quarter 1998;

• Adelaide was up 0.9 per cent on the March quarter figure, and up 4.9 per cent
when compared with the June quarter 1998; and 

• Fremantle was down 10.1 per cent on the March quarter figure, but up 11.1 per
cent when compared with the June quarter 1998.

Teus per hour
Table 12 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 purpose of long-term historical compar-
ison; they are not direct ly 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. 
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Q u a r t e r

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

Five ports

Ships handled 8 9 1 9 0 7 9 6 3 9 0 9 8 4 5 1 0 2 0 9 4 2 9 4 2 9 5 8

Total containers 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 4 7 7 7 4 4 4 4 8 2 2 4 4 6 9 7 4 2

Crane rate 1 8 . 3 1 8 . 3 1 8 . 5 1 8 . 8 1 8 . 7 1 9 . 1 1 8 . 9 1 9 . 9 2 0 . 3

Elapsed rate 1 9 . 0 2 0 . 4 2 0 . 5 2 0 . 0a 2 0 . 7a 2 0 . 7a 2 1 . 9a 2 3 . 1a 2 4 . 0a

Net rate 2 3 . 6 2 4 . 3 2 4 . 3 2 3 . 4 2 4 . 7 2 4 . 2 2 6 . 9 2 8 . 2 2 9 . 0

Elapsed time not worked (per cent) 1 9 1 6 1 6 1 5a 1 6a 1 5a 1 9a 1 9a 1 8a

B r i s b a n e

Ships handled 1 6 4 1 6 2 1 7 7 1 7 0 1 6 8 1 9 2 1 8 0 1 7 6 1 9 3

Total containers 5 2 6 1 0 5 8 4 2 4 5 8 0 1 4 4 9 1 9 7 5 8 9 3 9 7 0 2 0 0 6 7 6 9 1 6 1 2 0 4 7 1 0 0 8

Crane rate 1 6 . 4 1 6 . 1 1 6 . 8 1 8 . 0 1 7 . 3 1 8 . 2 1 6 . 8 1 8 . 3 1 8 . 9

Elapsed rate 1 6 . 6 1 6 . 8 1 6 . 8 1 6 . 4 1 7 . 1 1 8 . 7 1 9 . 6 2 1 . 2 2 1 . 4

Net rate 1 8 . 7 1 9 . 1 1 9 . 6 1 9 . 1 2 0 . 2 2 1 . 9 2 2 . 9 2 4 . 7 2 5 . 9

Elapsed time not worked (per cent) 1 2 1 2 1 5 1 4 1 5 1 5 1 4 1 4 1 8

S y d n e y

Ships handled 2 4 9 2 4 3 2 6 6 2 3 8 2 1 9 2 6 7 2 3 0 2 2 1 2 4 3

Total containers 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 1 5 5 0 6 3 1 4 2 7 6 7 1 5 4 0 6 2

Crane rate 1 7 . 7 1 8 . 2 1 8 . 4 1 7 . 5 1 6 . 9 1 6 . 5 1 5 . 7 1 7 . 7 1 8 . 2

Elapsed rate 1 8 . 5 2 1 . 7 2 1 . 9 1 9 . 9 2 0 . 2 1 9 . 2 1 8 . 9 2 2 . 6 2 2 . 2

Net rate 2 5 . 5 2 7 . 9 2 7 . 7 2 5 . 7 2 6 . 2 2 4 . 2 2 4 . 6 2 9 . 5 2 8 . 7

Elapsed time not worked (per cent) 2 8 2 2 2 1 2 3 2 3 2 1 2 3 2 4 2 4

M e l b o u r n e

Ships handled 2 4 9 2 6 8 2 8 1 2 7 6 2 3 4 3 0 9 2 7 4 2 7 1 2 8 2

Total containers 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 1 7 0 0 5 6 1 6 1 8 9 4 1 6 7 9 4 2

Crane rate 1 9 . 0 1 8 . 6 1 8 . 8 1 9 . 5 1 9 . 2 2 0 . 2 2 1 . 5 2 1 . 5 2 1 . 8

Elapsed rate 2 0 . 3 2 0 . 5 1 9 . 9 2 0 . 1 2 1 . 0 2 1 . 8 2 4 . 3 2 3 . 6 2 5 . 8

Net rate 2 4 . 0 2 3 . 5 2 2 . 6 2 2 . 7 2 4 . 2 2 4 . 5 3 0 . 7 2 8 . 8 3 1 . 0

Elapsed time not worked (per cent) 1 5 1 3 1 2 1 2 1 3 1 1 2 1 1 8 1 7

A d e l a i d e

Ships handled 6 5 6 8 6 6 6 0 6 6 6 3 7 4 7 3 6 6

Total containers 1 6 8 7 4 2 0 9 7 4 2 0 7 7 3 1 8 1 6 3 2 3 2 9 3 2 1 4 4 4 2 6 3 1 9 2 4 2 2 1 2 4 4 4 5

Crane rate 2 1 . 0 2 1 . 1 2 1 . 4 2 2 . 5 2 3 . 1 2 3 . 2 2 3 . 2 2 3 . 2 2 3 . 1

Elapsed rate 2 8 . 3 2 8 . 4 2 9 . 2 2 9 . 6 3 0 . 4 2 9 . 0 2 9 . 3 2 8 . 5 3 0 . 0

Net rate 2 9 . 1 2 9 . 2 3 0 . 1 3 0 . 7 3 1 . 5 3 0 . 3 3 0 . 4 3 0 . 7 3 1 . 1

Elapsed time not worked (per cent) 3 3 3 4 3 4 4 7 4

F r e m a n t l e

Ships handled 1 6 4 1 6 6 1 7 3 1 6 5 1 5 8 1 8 9 1 8 4 2 0 1 1 7 4

Total containers 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 5 8 6 1 5 5 8 1 3 8 5 2 2 8 5

Crane rate 1 9 . 0 1 8 . 8 1 8 . 9 1 9 . 6 2 1 . 5 2 2 . 2 2 0 . 7 2 1 . 4 2 1 . 7

Elapsed rate 1 5 . 9 1 7 . 0 1 8 . 9 n a n a n a n a n a n a

Net rate 1 9 . 8 2 0 . 6 2 3 . 2 2 1 . 1 2 3 . 9 2 3 . 8 2 5 . 5 2 5 . 6 2 6 . 6

Elapsed time not worked (per cent) 1 9 1 8 1 8 n a n a n a n a n a n a

n a not available

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

N o t e s 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 . 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 12.

3 . 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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N o t e These figures are based on the data 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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N o t e These figures are based on the data 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.



W A T ER FRO N T R EL IA BI LI T Y
The W a t e r l i n e reliabil i ty indicators provide partia l measures of the variabi li ty of
waterfront performance for container traffic at major Australian ports. The indica-
tors cover the timeliness of selected port services, sources of other ship waiting
t ime, aspects of stevedoring performance and the accuracy of ship arrival advice.

Berth availability, pilotage, towage
Table 2 presents provisional figures on berth availabil ity, pi lotage and towage for
a sample of ship cal ls in the June quarter 1999. It indicates the extent to which
selected port services were available at the scheduled or confirmed time.

The f igures are provisiona l as several shipping lines that participate in the BTE
survey were able to provide data for only part of the June quarter 1999. The number

of ship calls covered by
the f igures is around
30 per cent less than
the usual sample size.
The June quarter
1999 sample repre-
sents 19 per cent of
tota l ship ca lls at the
major container termi-
nals during the period,
compared with a
proportion of 27–28
per cent in previous
q u a r t e r s .

Caution should there-
fore be used in inter-
preting the June quar-
ter 1999 f igures,
particularly as sample
sizes for several ports
are very small. The BTE
expects that it  will  be
able to include revised
June quarter 1999
indicators, based on a
larger sample size, in
the next issue of
W a t e r l i n e.

The berth availabili ty
indicator measures the

proportion of ship arrivals where a berth is available within four hours of the sched-
uled berthing time. Berth availability for the sample of ship calls was 92 per cent (provi-
sional figure) in the June quarter 1999. This was similar to the figure of 93 per cent
reported in the March quarter 1999. Figure 7 provides information on berth avail-
ability over the period since the March quarter 1997.

Average waiting time for ships unable to obtain a berth within four hours of the sched-
uled berthing t ime was 13 hours (provisional figure) in the June quarter 1999. This
was up from the figure of 11 hours that was recorded in the previous quarter.
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(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 1 3 0 0 0 0 2 1 0 1 6
P i l o t a g e 1 6 0 0 0 0 0 0 0 1 6
T o w a g e 1 6 0 0 0 0 0 0 0 1 6

S y d n e y

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

M e l b o u r n e

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

A d e l a i d e

Berth availability 2 0 0 1 0 0 2 0 0 2 3
P i l o t a g e 2 2 1 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 3 9 0 0 0 1 1 0 0 4 1
P i l o t a g e 4 1 0 0 0 0 0 0 0 4 1
T o w a g e 4 1 0 0 0 0 0 0 0 4 1

Five ports

Berth availability 1 6 6 0 2 0 1 9 4 2 1 8 4
P i l o t a g e 1 8 2 2 0 0 0 0 0 0 1 8 4
T o w a g e 1 8 4 0 0 0 0 0 0 0 1 8 4

N o t e Figures are provisional due to unavailability of some data at time of publication. 
Figures for individual ports should be interpreted with caution as sample sizes for several ports
are very small.

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

TABLE 2 PROVISIONAL DATA ON AVAILABILITY OF BERTH, PILOTAGE
AND TOWAGE SERVICES AT THE SCHEDULED/CONFIRMED
TIME, JUNE QUARTER 1999



The p i l o t a g e and t o w a g e indicators reported in W a t e r l i n e measure the proportion
of ship movements where the service is available to the ship within one hour of the
confirmed ship arrival/departure time. The proportions were 100 per cent in the
June quarter 1999. Performance has been at similar levels since the f irst data
(covering the March quarter 1997) were published in W a t e r l i n e.

Other waiting time
The seven 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 unavailability of a berth, pilot or towage service at the sched-
uled/confirmed time. The data on other ship waiting time reported in W a t e r l i n e
exclude ship schedule adjustments.

In the June quarter 1999, 52 per cent (provisional figure) of ship calls in the sample
were affected by other waiting t ime incidents that had a duration of at least one
hour. The corresponding proportion in the March quarter 1999 was 47 per cent.
The average durat ion
of other waiting time
incidents was 5.7
hours per  incident
(provisional figure) in
the June quarter
1999, compared with
7.3 hours per inci -
dent in the previous
q u a r t e r .

Table 3 summarises
the data on other
waiting time incidents
in the June quarter
1999. The shipping
lines identified a total
of 144 incidents
(affect ing 95 ship
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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

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

Total incidents 3 0 3 9 2 1 1 9 2 7 8 0 1 4 4a

a . These incidents affected 95 of the 184 ship calls covered in table 2.

N o t e Figures are provisional due to unavailability of some data at time of publication.

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

TABLE 3 PROVISIONAL DATA ON OTHER SHIP WAITING TIME
INCIDENTS AT THE FIVE MAINLAND CAPITAL CITY PORTS,
JUNE QUARTER 1999



calls) for the sample of ship calls over this period (provisional figures). These inci-
dents reflected both ship-related and waterfront factors.

The total waiting time attributable to particular incident types reflects the number of
incidents and the waiting time associated with individual incidents. The data provid-
ed by shipping l ines indicate that four incident types accounted for around 71 per
cent (provisional figure) of the total hours attributed to other ship waiting time in the
June quarter 1999:

• early ship arrival (31 per cent);

• awaiting labour (19 per cent);

• crane breakdowns (12 per cent); and

• completion of stevedoring earlier than forecast (9 per cent).

Figure 8 provides information on other ship waiting time over the period since the
December quarter 1997. It indicates the proportion of ship calls affected and the
average duration per incident in each quarter.

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

Stevedoring rate provides a partial indicator of the variability of stevedoring produc-
tivity at each port. It is def ined as the proport ion of ship visits where the average
crane rate for the ship is within two containers per hour (plus or minus) of the quar-
terly average crane rate for the terminal. In the June quarter 1999, the stevedoring
rate indicator declined significantly at each of the ports for which data are available.

Cargo receival is the proportion of receivals (exports) completed by the stevedore’s
cut-off time. It provides a part ial indicator of one factor that can affect container
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S o u r c e s Data for a sample of ship calls provided by shipping lines.



terminal performance. In the June quarter 1999, the cargo receival indicator
declined significantly at two of the three ports for which data are available.

The decl ines in stevedoring rate and cargo receival are reportedly attributable to
temporary factors at several terminals.

Ship arrival
Table 4 includes data for two indicators of ship arrival advice.

The first indicator is the proportion of ship arrivals within one hour (plus or minus) of
the most recently advised arrival time available to the port authority/corporation a t
24 hours prior to actual arrival. Compared with the previous quarter, there were
significant declines in this indicator at two ports and increases at the other two ports.

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 at the four ports ranged between 75 per cent and 96 per cent in the
June quarter 1999. The major change from the previous quarter was a significant
decline at Fremantle.

The accuracy of ship arrival advice is potentially affected by various factors such as
weather conditions.
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(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 J a n – M a r A p r – J u n J a n – M a r A p r – J u n J a n – M a r A p r – J u n J a n – M a r A p r – J u n J a n – M a r A p r – J u n

S t e v e d o r i n g

Stevedoring rate 6 0r 5 1 5 1r 4 2 4 8r 4 1 n a n a n a n a
Cargo receival 9 0 8 4 8 2 7 3 9 7 9 7 n a n a n a n a

Ship arrival

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

n a not available
r revised to incorporate amended data provided by a terminal operator

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

TABLE 4 STEVEDORING AND SHIP ARRIVAL RELIABILITY INDICATORS, MARCH AND 
JUNE QUARTERS 1999



P ORT  I N TE RF A CE  C OS T  I N DE X
The Port Interface Cost Index provides a measure of shore-based shipping costs
(charges) for containers moved through the Australian mainland capital city ports.
Data for the periods July–December 1998 and January–June 1999 are presented in
tables 5 to 7. The Port Interface Cost Index is based on an indicative approach; that
is, the index is not an average of all  costs, but is based on those costs typical ly
charged by service providers in most instances. The indicative approach was adopt-
ed because of the difficulty of obtaining data on the multitude of factors affecting the
prices charged by each service provider, particularly for towage and road transport
charges, and customs brokers’ fees.

Port and related charges
Table 5 provides the parameters used to determine the port and related charges in
table 6. These parameters relate to a representative port cal l by a containership
(Lloyd’s ship classification UCC). The representative ship was selected from the range
of ship-s ize with the most port calls by UCC-type ships during the six months. The
ship size range of 15 000 to 20 000 GRT has had the most port calls at each port
since monitoring of port charges commenced in 1992. The other cost parameters
are then determined by taking the mean of all port calls in the range that contains
the representative ship. 

It is important to directly connect the mean number of teus exchanged per port call
with the size of the representative ship. This is because most port and related
charges, particularly towage and port authority tonnage charges, are dependent upon
the size of the ship. However, shipping economics are such that, the larger the ship
being used to transport the cargo, the more ship operators attempt to exchange high-
er volumes of cargo per port call. As a result, the per unit (in this case teu) cost of
exchanging cargo at a part icular port remains roughly the same for each port cal l
regardless of the size of the ship. It is for this reason that comparative port charge
analyses that keep the cargo exchange constant while varying the ship size are mislead-
ing. A discussion of this, in relation to the Port Interface Cost Index, can be found in
W a t e r l i n e 4, October 1995, pp. 9–13. That article also demonstrates that the BTE’s
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B r i s b a n e S y d n e y M e l b o u r n e A d e l a i d e F r e m a n t l e

J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n
1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9

Vessel size

G R T 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5 1 7 2 1 5
N R T 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2 8 3 7 2

Teus exchangeda

T o t a l 4 4 7 3 9 9 8 5 8 7 7 2 8 6 8 8 8 8 5 6 0 5 6 0 3 6 3 3 9 4
L o a d e d 3 4 6 3 1 0 6 7 9 6 2 1 7 1 9 7 3 6 4 2 7 4 3 3 2 8 2 3 1 2
E m p t y 1 0 1 8 9 1 7 9 1 5 1 1 4 9 1 5 2 1 3 3 1 2 7 8 1 8 2
Loaded inwards 1 6 4 1 3 2 4 3 2 3 9 3 3 8 9 4 6 6 1 8 7 1 7 6 1 4 9 1 5 6
Loaded outwards 1 8 2 1 7 8 2 4 7 2 2 8 3 3 0 2 7 0 2 4 0 2 5 7 1 3 3 1 5 6

Ship call parametersa

Number of port calls 4 4 3 3 4 4 6 1 0 7 1 0
Elapsed berth time (hrs) 2 6 2 4 4 2 4 0 3 5 3 8 2 0 2 0 2 0 2 1

a . Mean value for ships between 15 000 and 20 000 GRT.

S o u r c e s BTE estimates based on ship call data supplied by relevant port authorities/corporations and other port service providers.

TABLE 5 PARAMETERS USED IN THE PORT INTERFACE COST INDEX, 1998/1999



Port Interface Cost Index is a reasonable approximation of port interface costs for
most container movements across the Australian mainland capital city ports.

Table 6 provides the port and related charges at the five mainland capital city ports
for the periods July–December 1998 and January–June 1999. Port and related
charges comprise ship-based charges and cargo-based charges.

Ship-based charges
Compared with the July–December 1998 period, the only changes to actual ship-
based charges, on a ship-visit basis, in January–June 1999 were:

• a 1.5 per cent increase in conservancy dues at Brisbane;

• a 7.5 per cent decrease in pilotage charges at Sydney; and

• a 12.4 per cent increase in towage charges at Melbourne.

However, taking into account changes in the parameters upon which the ship-based
charges are calculated, the overall changes in ship-based charges, on a teu basis,
in January–June 1999 were:

• at B r i s b a n e, a 12 per cent r ise in ship-based charges per teu—resulting from a
slight increase in conservancy charges and an 11 per cent drop in the average
t e u - e x c h a n g e ;
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B r i s b a n e S y d n e y M e l b o u r n e A d e l a i d e F r e m a n t l e

J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n
1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9

Ship-based charges 
( $ / t e u )

C o n s e r v a n c y 5 . 0 1 5 . 7 0 - - - - 1 . 5 3 1 . 5 3 1 . 4 6 1 . 0 1
T o n n a g e - - 7 . 8 2 8 . 6 9 6 . 0 3 5 . 9 0 7 . 2 7 7 . 2 6 6 . 9 7 6 . 4 2
P i l o t a g e 1 1 . 4 8 1 2 . 8 6 3 . 9 6 4 . 0 7 6 . 3 2 6 . 1 8 4 . 2 0 4 . 2 0 5 . 7 5 5 . 3 0
T o w a g e 1 6 . 9 9 1 9 . 0 3 1 1 . 3 9 9 . 4 9 7 . 0 5 7 . 7 5 2 1 . 9 6 2 1 . 9 8 1 3 . 5 5 1 2 . 4 8
Mooring, unmooring 3 . 8 3 4 . 2 9 3 . 6 7 4 . 0 8 1 . 0 8 1 . 0 6 - - 3 . 0 3 2 . 7 9
Berth hirea - - - - 9 . 6 6 1 0 . 1 8 - - - -
T o t a lb 3 7 . 3 1 4 1 . 8 7 2 6 . 8 4 2 6 . 3 3 3 0 . 1 4 3 1 . 0 7 3 4 . 9 6 3 4 . 9 7 3 0 . 7 6 2 7 . 9 9

Cargo-based charges 
( $ / t e u )

W h a r f a g e
I m p o r t s 2 6 . 0 0 2 6 . 0 0 6 0 . 0 0 6 0 . 0 0 3 3 . 0 0 3 3 . 0 0 5 3 . 0 0 5 3 . 0 0 4 7 . 3 0 4 7 . 3 0
E x p o r t s 2 6 . 0 0 2 6 . 0 0 4 5 . 0 0 4 5 . 0 0 3 3 . 0 0 3 3 . 0 0 5 3 . 0 0 5 3 . 0 0 4 7 . 3 0 4 7 . 3 0

Harbour dues 4 2 . 0 0 4 2 . 0 0 - - - - - - - -
Berth charge - - - - - - - - 1 3 . 9 0 1 3 . 9 0

Total port and related 

charges ($/teu)b

Loaded imports 1 0 5 1 1 0 8 7 8 6 6 3 6 4 8 8 8 8 9 2 8 9
Loaded exports 1 0 5 1 1 0 7 2 7 1 6 3 6 4 8 8 8 8 9 2 8 9

Charges per ship visit 
( $ / v i s i t )

Total ship-based charges 1 6 6 6 7 1 6 7 0 2 2 3 0 3 6 2 0 3 3 4 2 6 1 7 3 2 7 5 7 6 1 9 5 8 1 1 9 5 7 4 1 1 1 7 1 1 1 0 3 9
Empty teusc 1 4 3 9 1 2 6 8 1 7 9 0 0 5 9 6 6 0 8 0 0 6 2 4 6 3 1

- not applicable
a . Charged by stevedores and itemised separately from basic stevedoring charge.
b . Components may not sum to totals due to rounding.
c . Sum of wharfage, harbour dues and berth charge per empty teu, multiplied by average exchange of empty teus.

N o t e Port and related charges are based on the parameters described in table 5.

S o u r c e s BTE estimates based on: ship call data supplied by relevant port authorities/corporations, and price schedules of relevant port 
authorities/corporations, towage operators and pilotage service providers.

TABLE 6 PORT AND RELATED CHARGES, 1998



• at S y d n e y, a 2 per cent fall in ship-based charges per teu—resulting from the
impact of both a 7.5 per cent decrease in pilotage charges and a decrease in the
tugs required per ship visit being reduced by a 10 per cent decease in the teu-
e x c h a n g e ;

• at M e l b o u r n e, a 3 per cent rise in ship-based charges per teu—resulting from the
12.4 per cent increase in towage charges which counteracted the 2 per cent
increase in average teu-exchange. Although the increase of 12.4 per cent is
greater than the 10 per cent approved by the ACCC in February this year, it should
be noted that the increase approved by the ACCC was a weighted average for a l l
port calls, not just for the vessels in our indicative range;

• at A d e l a i d e, a negligible change in ship-based charges per teu—resulting from a
minor change in both the average teu-exchange and the elapsed berth time; and

• at F r e m a n t l e, a 9 per cent fall in ship-based charges per teu—resulting from both
a 9 per cent increase in average teu-exchange and a substantial increase in the
average number of port calls per ship.

While caution should always be used when making port comparisons on a per teu
basis, Sydney remains the lowest-cost port for ship-based charges. This is significant
from a cargo owner’s point of view. From the point of view of ship operators, using
ships similar to the representative ship in table 5, Fremantle remains the lowest cost
port for ship-based charges on a per ship-visit basis.

Cargo-based charges
Except at Sydney, where wharfage for an empty teu fell from $10 per unit to zero,
there were no other changes in port and rela ted cargo-based charges in 
January–June 1999. However, it should be noted that charges such as those on
empty containers are not included in the Port Interface Cost Index. This is because
such charges are borne by the ship operator rather than the cargo owner. Never-
theless, the empty container charges are reported in table 6 as a charge per ship
visit for the sake of completeness. 

Changes in total port and related charges per loaded teu
Total port and related charges per loaded teu, for the period January–June 1999:

• at B r i s b a n e, rose by about 4 per cent, solely due to the 12 per cent increase in
the ship-based component;

• at S y d n e y, fell by almost 1 per cent, solely due to the 2 per cent decrease in the
ship-based component;

• at M e l b o u r n e, rose by about 1 per cent, solely due to the 3 per cent increase in
the ship-based component;

• at A d e l a i d e, remained basically unchanged; and

• at F r e m a n t l e, fell by about 3 per cent, solely due to the 9 per cent decrease in the
ship-based component.

Stevedoring charges per teu
The last ACCC survey of container terminal operations provided a provisional esti-
mate of stevedoring charges of $203 per teu in 1995. For the January–June 1997
period, the BTE contacted a range of shipping lines and terminal operators in an inter-
im attempt to obtain more recent estimates for container stevedoring charges. As
a result, it was estimated that average revenue for container stevedoring was approx-
imately 7.5 per cent, or $15, per teu lower than the ACCC’s provisional 1995 esti-
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mate. This led to a provisional stevedoring charge of $188 being used for the Port
Interface Cost Index.

Earlier this year, the Commonwealth Treasurer directed the ACCC to undertake a
monitoring program of the prices, costs and profits of the container stevedoring
companies at the major Australian container ports. Once the results of this survey
become available, the BTE will include the more up-to-date stevedoring charges in
the Port Interface Cost Index.

Land-based charges per teu
The average charges for customs brokers’ fees and road transport charges for the
July–December 1998 and January–June 1999 Port Interface Cost Index are includ-
ed in table 7. These charges are based on data provided by approximately 40
customs brokers and 50 road transport operators. Customs brokers’ fees for
imports are higher than fees for exports, reflect ing the more complex clearance
procedures for import containers.

The January–June 1999 period indicated no movement in aggregate customs
brokers’ fees apart from a fall, in Fremantle, of 1 per cent in both import fees and
export fees. Similarly, there was no movement in average road transport charges
other than a 2 per cent rise in Fremantle. 

One of the parameters used to estimate road transport charges is the time taken to
move containers from (to) the wharf to  (from) the customer’s warehouse. Both
distance and traffic congestion impact upon this parameter and help explain, to some
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( $ / t e u )

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

J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n
1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9

I m p o r t s

Ship-based charges 3 7 4 2 2 7 2 6 3 0 3 1 3 5 3 5 3 1 2 8

Cargo-based charges 6 8 6 8 6 0 6 0 3 3 3 3 5 3 5 3 6 1 6 1

S t e v e d o r i n gp 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8

Customs brokers’ fees 1 2 3 1 2 3 1 5 2 1 5 2 1 3 8 1 3 8 1 3 2 1 3 2 1 4 3 1 4 1

Road transport charges 1 8 5 1 8 5 2 8 8 2 8 9 2 5 1 2 5 1 1 6 8 1 6 8 1 9 5 1 9 9

Total importsa 6 0 2 6 0 7 7 1 4 7 1 4 6 4 0 6 4 0 5 7 6 5 7 6 6 1 8 6 1 7

E x p o r t s

Ship-based charges 3 7 4 2 2 7 2 6 3 0 3 1 3 5 3 5 3 1 2 8

Cargo-based charges 6 8 6 8 4 5 4 5 3 3 3 3 5 3 5 3 6 1 6 1

S t e v e d o r i n gp 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8 1 8 8

Customs brokers’ fees 7 7 7 7 1 1 1 1 1 1 8 9 8 9 7 3 7 3 7 0 6 9

Road transport charges 1 8 5 1 8 5 2 8 8 2 8 9 2 5 1 2 5 1 1 6 8 1 6 8 1 9 5 1 9 9

Total exportsa 5 5 5 5 6 0 6 5 8 6 5 8 5 9 1 5 9 1 5 1 8 5 1 8 5 4 5 5 4 5

p provisional pending updating of stevedoring charge using detailed survey data
a . Components may not sum to totals due to rounding.
N o t e s 1 . Based on parameters described in table 5.

2 . Waterline data on customs brokers’ fees and road transport charges are collected for the purpose of monitoring trends in charges over time. They should not be
used for inter-port comparisons, as sample characteristics may vary between ports.

3 . The stevedoring charge used in Waterline is a weighted average for several major Australian ports.  Stevedoring charges vary between ports, but detailed data
for individual ports are not publicly available.

S o u r c e s BTE estimates based on: ship call data supplied by relevant port authorities/corporations; price schedules of relevant 
port authorities/corporations, towage operators and pilotage service providers; surveys of customs brokers and road 
transport operators; and stevedoring charges data supplied by the ACCC and industry sources.

TABLE 7 PORT INTERFACE COSTS, 1998/1999



extent, the significant difference between road transport charges at Melbourne and
Sydney compared with Brisbane, Adelaide and Fremantle.

In fact, in W a t e r l i n e 1 8, the BTE reported that it had received numerous comments
from road transport operators in Sydney about increasing congestion and terminal
delays. Although most operators surveyed this time said the situation had improved,
there is still anecdotal evidence of occasionally significant delays from traffic conges-
tion, and service delays at stevedoring terminals and empty container parks. Conse-
quently, it is likely that road transport charges in Sydney are more variable than at
other ports.

Indices for individual ports
Table 7 indicates that, between July–December 1998 and January–June 1999, there
was a 1 per cent increase in port interface costs per teu at Brisbane, while costs
remained steady at the other four ports. However, this should be interpreted with
caution given the provisional nature of the reported stevedoring charges. Even if
stevedoring charges did not change during the January–June 1999 period, care
should stil l be taken in making inter-port comparisons of port interface costs. The
use of a single stevedoring charge for all ports reflects the scope of the available
information which is not disaggregated on an indiv idual port basis. In practice,
container stevedoring charges tend to vary between ports.

National index
Figure 9 provides the National Port Interface Cost Index back to  1992. In overall
terms, there was little movement in the national index between the July–December
1998 and January–June 1999 periods. In fact, in current prices, nat ional import
charges increased by only 0.1 per cent to $656 per teu, while export charges
decreased by 0.2 per cent to $598 per teu.
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S o u r c e s BTE estimates based on: ship call data supplied by port authorities/corporations; price schedules of port

authorities/corporations, towage operators and pilotage service providers; surveys of customs brokers and road

transport operators; stevedoring charges data supplied by the ACCC and industry sources; and ABS gross non-farm

product deflator data (cat.no.5206.0).



P O RT  P E RFO RM A N CE —N ON -FI N AN C IAL
Non-financial indicators for the five mainland capital city ports in 1998/1999 are
presented in table 8. 

Cargo throughput
Total cargo throughput at the five ports was 47.8 million tonnes for January–June
1999, compared with 46.7 million tonnes for the July–December 1998 period. Total
cargo throughput increased at all ports: Brisbane 5.8 per cent, Sydney 0.1 per cent,
Melbourne 1.2 per cent, Adelaide 9.9 per cent and Fremantle 0.3 per cent. Over-
all , this resulted in a rise of 2.2 per cent in total throughput for the f ive ports
compared with the previous half year, and a rise of 5.7 per cent compared with the
same half-year period of the previous year.

Non-containerised general cargo throughput at the five ports was 2.37 million tonnes
for January–June 1999, compared with 2.42 mill ion tonnes for July–December
1998. This was the outcome of increases at the east coast ports of Brisbane (8.1
per cent) and Sydney (8.4 per cent); and declines at the south and west coast ports
of Melbourne (5.8 per cent), Adelaide (1.5 per cent) and Fremantle (13.0 per cent).
Overall, this resulted in a fall of 2.2 per cent in non-containerised general cargo
throughput for the five ports compared with the previous half year, and a fall of 0.3
per cent compared with the same half-year period in 1998.

Total container traffic throughput for the five ports, measured in teus, was 1.36
mil l ion teus for January–June 1999, compared with 1.39 mill ion teus for
July–December 1998. This represents a decl ine of 2.0 per cent. Throughput of
loaded teus fell by 0.9 per cent, with loaded imports decreasing by 4.5 per cent and
loaded exports increasing by 3.7 per cent. This was the outcome of an increase in
loaded containers at Brisbane (8.4 per cent) and Adelaide (5.4 per cent), and a
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B r i s b a n e S y d n e y M e l b o u r n e A d e l a i d e F r e m a n t l e Five portse

J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n J u l – D e c J a n – J u n
I n d i c a t o r 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9 1 9 9 8 1 9 9 9

Total cargo throughput 
(‘000 tonnes) 10 082 10 663 11 435 11 447 10 649 10 774 2 848 3 129 11 727 11 762 46 741 47 775

Non-containerised 
general cargo 

(‘000 tonnes)a 4 8 1 5 2 0 3 1 0 3 3 6 1 100 1 036 1 3 2 1 3 0 3 9 9 3 4 7 2 422 2 368

Containerised cargo 
(teus exchanged)

Full import 62 980 61 411 226 977 218 094 254 315 241 834 19 744 19 280 58 041 53 309 622 057 593 928
Empty import 24 630 28 334 9 159 13 006 35 220 38 766 8 209 8 552 15 313 14 230 92 531 102 888
Full export 70 168 82 911 129 669 126 359 215 915 220 387 25 365 28 271 51 833 53 159 492 950 511 087
Empty export 14 388 12 881 84 751 70 565 62 293 52 431 5 781 5 384 16 205 13 607 183 418 154 868
TOTAL 172 166 185 537 450 556 428 024 567 743 553 418 59 099 61 487 141 392 134 305 1 390 956 1 362 771

Average total 

e m p l o y m e n tb 1 9 0 2 1 1 1 9 2 1 8 9 7 3 7 8 1 6 7 1 6 2 1 8 0 1 6 9 8 0 2 8 0 8

Port turnaround 

time (hrs)c

Median result 3 5 3 3 4 3 3 8 3 6 3 6 2 1 1 8 2 3 2 3 - -
95th percentiled 6 9 6 5 7 7 6 6 6 6 6 7 4 8 2 6 5 1 4 4 - -

- not applicable
a . Excludes bulk cargoes.
b . Comparisons between ports are not appropriate since each port authority/corporation has a different structure.
c . Port turnaround times refer only to container ships calling at container terminals. Comparisons between ports are not appropriate since each port 

has a different set of parameters to measure the turnaround time.  Normally, only inter-temporal comparison at individual ports is of use.
d . The 95th percentile time is the point at which there are only five per cent of ship visits experiencing slower turnaround times.
e . Components may not sum to totals due to rounding.

S o u r c e A A P M A .

TABLE 8 NON-FINANCIAL PERFORMANCE INDICATORS, SELECTED AUSTRALIAN 
PORTS, 1998/1999



decrease at Sydney (3.4 per cent), Melbourne (1.7 per cent), and Fremantle 
(3.1 per cent). 

The annual 1998/99 five-port total container traffic, measured in teus, increased
by 9.5 per cent, compared with 1997/98. 

Cargo throughput series
The five-port cargo-throughput indicators, covering the past six years, are present-
ed in table 9. Data for the January–June 1999 period show that cargo throughput
rose in all  categories, compared with the July–December 1993 figures reported in
the first issue of W a t e r l i n e. For instance: 

• total cargo throughput increased by 30 per cent;

• non-containerised general cargo increased by 6 per cent;

• loaded teus exchanged increased by 44 per cent;

• empty teus exchanged increased by 63 per cent; and

• total teus exchanged overall increased by 47 per cent.

E m p l o y m e n t
Table 8 indicates that average employment at the five mainland capital city port
authorities/corporations rose by 0.7 per cent in the January–June 1999 period
compared with the previous half-year. However, i t is a decline of 15.5 per cent
compared with July–December 1996, the earliest comparable period since BTE moni-
toring commenced. Prior to this period, major reforms throughout the Austral ian
port authority sector were at various stages at each of the ports.
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Mass tonnes T e u s

N o n -
Total port containerised Full E m p t y Full Empty T o t a l

t h r o u g h p u t general cargo i m p o r t s i m p o r t s e x p o r t s e x p o r t s t e u s

Jul–Dec 1 9 9 3 36 775 000 2 231 243 407 204 76 016 362 564 82 427 928 211
Jan–Jun 1 9 9 4 39 223 000 2 100 493 395 714 77 176 367 384 82 377 922 651
Jul–Dec 1 9 9 4 39 498 000 2 219 448 473 689 69 796 380 991 97 584 1 022 060
Jan–Jun 1 9 9 5 40 577 614 2 211 036 445 706 68 513 380 681 118 267 1 013 167
Jul–Dec 1 9 9 5 39 071 079 2 091 371 470 063 74 224 406 129 113 991 1 064 407
Jan–Jun 1 9 9 6 42 815 205 2 159 032 451 162 89 389 412 627 111 745 1 064 923
Jul–Dec 1 9 9 6 42 537 779 2 315 883 517 366 89 019 442 176 114 766 1 163 327
Jan–Jun 1 9 9 7 45 363 506 2 244 980 491 179 82 588 443 838 104 601 1 122 206
Jul–Dec 1 9 9 7 43 556 788 2 526 925 584 012 93 206 485 118 135 398 1 297 734
Jan–Jun 1 9 9 8 45 219 540 2 375 889 537 545 79 821 453 656 146 545 1 217 567
Jul–Dec 1 9 9 8 46 740 803 2 421 898 622 057 92 531 492 950 183 418 1 390 956
Jan–Jun 1 9 9 9 47 775 467 2 368 304 593 928 102 888 511 087 154 868 1 362 771

S o u r c e AAPMA data in Waterline, various issues.

TABLE 9 FIVE PORTS CARGO THROUGHPUT, 1993–1999



C RE W T O B ER TH  RA T IO S
The BTE monitors crew to berth ratios for Austral ian merchant and offshore ship-
ping on a quarterly basis. The crew to berth ratio is defined as the number of seafar-
er days worked 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.

As the BTE is stil l auditing the data, both the June quarter 1999 merchant shipping
data and offshore shipping data in this issue of W a t e r l i n e should be regarded 
as preliminary.

Merchant shipping
Figure 10 presents information on the crew to berth ratio, and its components, for
Australian merchant shipping. The overall crew to berth ratio for merchant shipping
fell to 2.089 in the June quarter 1999, compared with 2.105 in the March quar-
ter, and 2.133 in the September quarter 1993 when monitoring commenced. The
ratio for the June quarter (2.089) is the lowest total merchant shipping figure since
crew to berth monitoring began.

Table 10 shows the individual components of the crew to berth ratio for merchant ship-
ping, by crew classification, for the June quarter 1999. Ship time is the largest compo-
nent 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
fell to 1.026 in the June quarter, compared with 1.034 in the March quarter. 

Accrued leave gives effect to leave with pay for weekends and public holidays worked,
annual leave with pay of five weeks per annum, sick leave, compassionate leave and
leave in lieu of a 35 hour week. The accrued leave ratio fell to 0.955 in the June
quarter, compared with 0.969 in the March quarter.

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

• compensation leave, which fell to 0.042, compared with 0.043 in the March quar-
ter, representing a fall of about 42 per cent since merchant shipping monitoring
began in the September quarter 1993; 

• long service leave, which remained constant at 0.034, compared with the Decem-
ber quarter;

• study leave, which rose to 0.027, compared with 0.019 in the March quarter; and 

• training and other paid leave, which fell to 0.004, compared with 0.005 in the
March quarter. 

Offshore shipping
Figure 11 presents information on the crew to berth ratio, and its components, for
Australian offshore shipping. The overall crew to berth rat io for offshore shipping
rose to 2.359 in the June quarter 1999, compared with 2.323 in the March quar-
ter, and 2.327 in the initial  March quarter 1995. 

Table 11 shows the individual components of the crew to berth ratio for offshore
shipping, by crew classification, for the June quarter 1999. 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.
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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
Crew type 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 3 4 0 . 9 6 2 0 . 0 2 2 0 . 0 3 5 0 . 0 4 7 0 . 0 1 3 2 . 1 1 2
E n g i n e e r s 1 . 0 3 6 0 . 9 6 3 0 . 0 3 0 0 . 0 3 5 0 . 0 6 4 0 . 0 0 2 2 . 1 2 9
All officers 1 . 0 3 5 0 . 9 6 2 0 . 0 2 6 0 . 0 3 5 0 . 0 5 6 0 . 0 0 7 2 . 1 2 1

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

All crew 1 . 0 2 6 0 . 9 5 5 0 . 0 4 2 0 . 0 3 4 0 . 0 2 7 0 . 0 0 4 2 . 0 8 9

Previous quarter 1 . 0 3 4 0 . 9 6 9 0 . 0 4 3 0 . 0 3 4 0 . 0 1 9 0 . 0 0 5 2 . 1 0 5
Initial level b 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 10 MERCHANT SHIPPING CREW TO BERTH RATIOS BY ACTIVITY AND CREW

CLASSIFICATION, JUNE QUARTER 1999p
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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
Crew type 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 6 1 . 1 5 3 0 . 0 8 0 0 . 0 3 8 0 . 0 3 5 0 . 0 0 2 2 . 3 1 4
E n g i n e e r s 1 . 0 0 5 1 . 1 5 3 0 . 0 2 5 0 . 0 3 8 0 . 1 0 5 0 . 0 1 9 2 . 3 4 5
All officers 1 . 0 0 6 1 . 1 5 3 0 . 0 4 9 0 . 0 3 8 0 . 0 7 4 0 . 0 1 2 2 . 3 3 1

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

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

Previous quarter 1 . 0 1 9 1 . 1 5 8 0 . 0 7 9 0 . 0 3 8 0 . 0 2 8 0 . 0 0 1 2 . 3 2 3
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 September quarter 1993.

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

TABLE 11 MERCHANT SHIPPING CREW TO BERTH RATIOS BY ACTIVITY AND CREW

CLASSIFICATION, JUNE QUARTER 1999p
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The accrued leave rat io for the June quarter fell  to 1.153, compared with 1.158
in the March quarter.

Ship time also represents a significant part of the offshore crew to berth ratio and
reflects days paid for ship duty (which may include travell ing time and days signing
on and off). The ship time ratio  fel l to 1.005 in the June quarter, compared with
1.019 in the March quarter. 

Other components of the offshore crew to berth ratio were:

• compensation leave, which rose to 0.115, compared with 0.079 in the March
quarter, representing an increase of about 46 per cent compared with the previ-
ous quarter; 

• long service leave, which rose marginally to 0.039, compared with 0.038 in the
March quarter;

• study leave, which rose to 0.040, compared with 0.028 in the March quarter; and 

• training and other leave, which rose to 0.007, compared with 0.001 in the March
q u a r t e r .

A B B R E V I A T I O N S
A A P M A Association of Australian

Ports and Marine 
A u t h o r i t i e s

A B S Australian Bureau of 
S t a t i s t i c s

A C C C Australian Competition and
Consumer Commission

B T E Bureau of Transport
E c o n o m i c s

G R T Gross Registered Tonnage

M S C Mediterranean Shipping
C o m p a n y

M U A Maritime Union of Australia

N R T Net Registered Tonnage

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 contain-
ers 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, weath-
e r, 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.
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A C K N O W L E D G M E N T S

This issue of W a t e r l i n e 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. Desktop publishing by Thomas Smith.

The BTE is particularly grateful for the assistance of: the

Cross-Modal & Maritime Transport Division of the Depart-

ment of Transport & Regional Services; the Association of

Australian Ports & Marine Authorities; individual port

authorities/corporations; shipping lines; ship operators; the

Australian Shipowners Association; the Australian Mines &

Metals Association; customs brokers; road transport oper-

ators; pilot, tug and mooring operators; and the stevedor-

ing companies Patrick, P&O Ports and Sea-Land.

For further information on this publication 
please contact: 

Anthony Carlson at tony.carlson@dotrs.gov.au

tel (02) 6274 6628  fax (02) 6274 6816, or 

Gita Curnow at gita.curnow@dotrs.gov.au

tel (02) 6274 6067.

This publication is available free of charge from the

Bureau of Transport Economics, GPO Box 501, Canberra

ACT 2601, Australia. Tel (02) 6274 7210. 

Copies may also be downloaded from our internet site:

h t t p : / / w w w. b t e . g o v. a u

http://www.bte.gov.au
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M a r - 9 6 J u n - 9 6 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 D e c - 9 8 M a r - 9 9 J u n - 9 9

Five ports

Ships handled 7 4 8 8 2 7 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 9 4 2 9 4 2 9 5 8
Total teus 4 1 1 5 3 8 4 4 0 0 9 8 4 9 7 1 4 0 5 1 9 2 0 6 4 4 1 6 9 7 4 8 3 3 7 2 5 4 9 2 4 7 5 8 5 4 7 4 5 2 7 8 8 1 5 1 4 4 0 9 6 3 3 1 0 7 6 1 2 0 1 9 5 7 3 4 4 4 6 0 2 5 0 1
Crane rate 2 0 . 3 2 1 . 3 2 2 . 3 2 1 . 2 2 2 . 8 2 2 . 8 2 3 . 2 2 3 . 3 2 3 . 5 2 3 . 6 2 4 . 4 2 4 . 2 2 5 . 5 2 5 . 9
Elapsed rate 2 3 . 2 2 2 . 6 2 3 . 6 n a 2 3 . 1 2 3 . 8 2 6 . 0 2 5 . 8 n a n a n a n a n a n a
Net rate 2 7 . 1 2 8 . 5 2 9 . 1 2 7 . 2 2 9 . 0 2 9 . 5 3 1 . 0 3 0 . 8 2 9 . 6 3 1 . 3 3 1 . 3 3 4 . 7 3 6 . 2 3 7 . 3

B r i s b a n e

Ships handled 1 2 4 1 3 3 1 4 0 1 4 1 1 5 6 1 6 4 1 6 2 1 7 7 1 7 0 1 6 8 1 9 2 1 8 0 1 7 6 1 9 3
Total teus 3 9 0 3 7 5 1 0 0 8 6 6 1 1 5 6 2 9 0 4 4 7 4 7 1 6 5 5 7 2 7 3 1 8 4 7 1 0 4 3 5 8 8 5 7 7 4 0 2 3 8 7 3 7 3 8 4 2 0 0 7 5 4 4 4 8 8 3 1 1
Crane rate 2 0 . 0 1 9 . 9 2 0 . 6 2 0 . 6 2 0 . 0 2 0 . 5 2 0 . 2 2 0 . 5 2 1 . 6 2 1 . 6 2 2 . 5 2 0 . 9 2 2 . 6 2 3 . 4
Elapsed rate 2 1 . 5 2 0 . 5 2 0 . 9 2 1 . 1 2 0 . 3 2 0 . 6 2 1 . 2 2 0 . 8 1 9 . 9 2 1 . 5 2 3 . 6 2 4 . 7 2 6 . 3 2 6 . 7
Net rate 2 4 . 4 2 4 . 3 2 5 . 1 2 4 . 9 2 2 . 7 2 3 . 3 2 4 . 0 2 4 . 2 2 3 . 0 2 5 . 4 2 7 . 5 2 8 . 7 3 0 . 6 3 2 . 2

S y d n e y

Ships handled 2 0 6 2 1 6 2 2 8 2 4 9 2 5 1 2 4 9 2 4 3 2 6 6 2 3 8 2 1 9 2 6 7 2 3 0 2 2 1 2 4 3
Total teus 1 4 6 0 3 8 1 4 8 2 9 0 1 5 6 3 4 4 1 7 4 9 8 2 1 5 8 3 2 3 1 6 7 7 0 5 1 8 3 9 7 8 2 0 1 5 3 5 1 7 6 4 9 6 1 6 8 2 3 4 2 0 9 6 1 9 2 0 3 0 4 2 1 8 7 2 8 7 2 0 3 5 3 6
Crane rate 1 9 . 5 1 9 . 9 2 0 . 3 1 9 . 6 2 2 . 3 2 0 . 5 2 3 . 5 2 3 . 5 2 2 . 5 2 1 . 8 2 1 . 6 2 0 . 4 2 3 . 2 2 4 . 0
Elapsed rate 2 3 . 8 2 2 . 1 2 3 . 1 n a 2 2 . 7 2 3 . 6 2 8 . 0 2 8 . 2 2 5 . 6 2 6 . 1 2 5 . 4 2 4 . 8 2 9 . 6 2 9 . 3
Net rate 2 8 . 0 2 7 . 9 2 9 . 5 2 8 . 9 2 2 . 7 2 3 . 3 3 6 . 1 3 5 . 5 3 3 . 1 3 3 . 9 3 2 . 0 3 2 . 3 3 8 . 8 3 8 . 0

M e l b o u r n e

Ships handled 2 2 8 2 6 2 2 7 4 2 8 2 2 3 0 2 4 9 2 6 8 2 8 1 2 7 6 2 3 4 3 0 9 2 7 4 2 7 1 2 8 2
Total teus 1 6 2 9 1 1 1 7 0 8 8 4 2 0 3 3 7 1 2 0 2 3 7 6 1 6 2 1 5 6 1 7 7 0 7 0 2 0 8 2 0 0 2 2 3 4 6 5 2 0 7 3 4 6 1 8 5 8 0 3 2 4 2 4 5 6 2 1 9 5 4 9 2 0 6 7 2 7 2 1 5 3 7 9
Crane rate 2 0 . 5 2 2 . 3 2 4 . 5 2 2 . 4 2 3 . 6 2 3 . 5 2 3 . 6 2 3 . 6 2 4 . 3 2 4 . 3 2 6 . 1 2 7 . 7 2 7 . 5 2 8 . 1
Elapsed rate 2 4 . 4 2 5 . 0 2 6 . 5 2 2 . 1 2 4 . 3 2 5 . 1 2 6 . 0 2 5 . 2 2 5 . 3 2 6 . 8 2 8 . 4 3 1 . 7 3 0 . 2 3 3 . 1
Net rate 2 8 . 3 3 1 . 7 3 2 . 2 2 7 . 2 2 8 . 7 2 9 . 7 2 9 . 9 2 8 . 7 2 8 . 6 3 0 . 7 3 1 . 9 3 9 . 7 3 6 . 9 3 9 . 7

A d e l a i d e

Ships handled 4 7 6 3 7 0 7 4 6 9 6 5 6 8 6 6 6 0 6 6 6 3 7 4 7 3 6 6
Total teus 1 5 9 5 5 1 8 8 0 3 2 0 5 1 9 2 3 3 5 1 2 1 9 6 3 2 0 9 3 3 2 5 9 8 2 2 5 1 8 8 2 2 2 6 0 2 7 9 7 5 2 5 4 9 3 3 2 5 5 6 3 1 3 2 6 2 9 5 6 9
Crane rate 2 1 . 5 2 1 . 5 2 2 . 7 2 4 . 0 2 4 . 6 2 6 . 0 2 6 . 1 2 6 . 0 2 7 . 5 2 7 . 7 2 7 . 6 2 8 . 7 3 0 . 0 2 7 . 9
Elapsed rate 2 6 . 6 2 6 . 1 2 6 . 2 2 7 . 7 3 0 . 2 3 5 . 1 3 5 . 2 3 5 . 4 3 6 . 3 3 6 . 5 3 4 . 5 3 6 . 2 3 6 . 8 3 6 . 3
Net rate 2 7 . 2 2 6 . 7 2 6 . 8 2 8 . 3 3 0 . 9 3 6 . 0 3 6 . 2 3 6 . 5 3 7 . 6 3 7 . 8 3 6 . 0 3 7 . 6 3 9 . 7 3 7 . 6

F r e m a n t l e

Ships handled 1 4 3 1 5 3 1 5 9 1 6 1 1 5 9 1 6 4 1 6 6 1 7 3 1 6 5 1 5 8 1 8 9 1 8 4 2 0 1 1 7 4
Total teus 4 7 5 9 7 5 1 1 1 3 5 0 7 9 1 5 5 5 9 3 5 1 7 8 4 5 2 0 9 2 5 7 9 0 3 6 4 2 4 3 6 2 9 2 2 5 8 3 7 4 6 8 1 6 6 7 2 6 7 2 7 2 6 6 0 6 5 7 0 6
Crane rate 2 1 . 2 2 3 . 4 2 0 . 8 2 1 . 5 2 3 . 3 2 2 . 9 2 3 . 1 2 3 . 6 2 4 . 5 2 6 . 7 2 7 . 9 2 5 . 7 2 6 . 6 2 7 . 3
Elapsed rate 1 8 . 3 1 7 . 6 1 6 . 0 1 8 . 6 1 9 . 7 1 9 . 5 2 1 . 0 2 2 . 2 n a n a n a n a n a n a
Net rate 2 2 . 2 2 3 . 5 2 2 . 6 2 4 . 2 2 5 . 0 2 4 . 0 2 5 . 5 2 8 . 8 2 6 . 4 2 9 . 8 3 0 . 2 3 1 . 7 3 2 . 0 3 3 . 4

n a not available
N o t e s 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 . For data back to the December quarter 1989, refer to Waterline 15.

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

TABLE 12 CONTAINER TERMINAL PERFORMANCE INDICATORS, SELECTED AUSTRALIAN PORTS—
PRODUCTIVITY IN TEUS PER HOUR
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