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1 Introduction 

The Australian maritime trade task is divided between containerised and non-containerised 
cargoes. Containerised freight is hauled by container vessels, these being cargo vessels that 
carry their entire load in containers. Non-containerised freight is either bulk or break-bulk 
freight and is hauled in a variety of vessels including chemical tankers, liquefied petroleum 
gas tankers, liquefied natural gas tankers, dry bulk carriers and general cargo ships.  Full 
import containers grew at an average rate of 7.8 per cent between 2003–04 and 2006–07, 
while full export containers grew at an average of 5.7 per cent. Export containers contain 
primarily agricultural produce while imported containers carry mainly manufactured goods.  
Non-containerised exports were 91.7 per cent of the non-containerised freight task between 
2003–04 and 2006–07. However, imports grew at a greater rate than exports. Imports grew 
at an average rate of 10.4 per cent while exports grew at a rate of 5.9 per cent. The tonnes of 
freight exported grew by an average of 33.7 million tonnes per annum over the period. 

The outline of the rest of the paper is as follows: Section 2 discusses models and sources of 
data used in the estimation of the models covered by the paper and presents estimates of 
port-level elasticities for: exports of full containers of sea freight from Australia, by Australian 
port of origin, and by each of Australia’s 13 trading regions, exports of tonnes of non-
containerised sea freight from Australia to each of Australia’s 13  trading regions, imports of 
full containers of sea freight by Australian port of destination, imports of tonnes of non-
containerised sea freight by Australian port of destination. Section 3 outlines our approach to 
constructing projections to 2029–30. Section 4 presents the key results of the study. 
Section 5 makes some concluding remarks. 

2 Models of Australia’s maritime trade 

There have been previous projections of container and ship movements through Australian 
ports. Examples include BTRE (2002), BTRE (2006a;b). Previous studies used the gross 
domestic product of Japan and/or the Organisation of Economic Cooperation and 
Development (OECD) as proxies for income in the estimation of Australia’s export demand 
functions. This paper instead defines 13 trading regions for Australia and estimates trading 
region-specific elasticities of demand with respect to GDP per head for Australia’s exports. 
This extension makes it possible to explicitly accommodate differential GDP growth rates 
across Australia’s trading partners in port-level projections of container and ship movements. 
Thus the increasing importance of China and India in Australia’s trade is introduced explicitly 
in the models and projections. Furthermore, the paper uses an extended time series, from 
1995–96 to 2006–07, in the estimation of the underlying models. 
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2.1 Australia’s maritime exports 

Containerised freight exported is measured as counts of containers in TEUs. Non-
containerised freight is measured in tonnes. For each one of these measures the paper 
reports estimates corresponding to equation (1): 

ln(PXijt) = αij0 + αij1*ln(Exchange ratet) + αij2*ln(PGDPjt) + ut (1) 

where: 

PXijt = a generic measure of the volume of exports per head of population in the overseas 
destination region j, from the ith port in Australia in year t. If equation (1) refers to 
number of containers, then Xijt denotes the full container exports from the ith port in 
TEUs, per head of population in region j. Data on total full containers by Australian port 
is from BITRE (2008a). For each year in the sample, these totals are disaggregated by 
overseas trading region using data on tonnes of liner freight, by Australia’s trading 
region and by port from ABS (2008a). If equation (1) refers to the weight of non-
containerised freight then Xijt denotes the tonnes of non-containerised freight exports 
from the ith port, per head of population in region j. Data on tonnes of non-containerised 
sea freight are from ABS (2008b). 

Port i = Brisbane, Sydney, Melbourne, Adelaide, Fremantle, Other ports. The order of the first 
five ports (clockwise following the Australian coastline) follows the convention in 
BITRE’s Waterline journal. 

Trading region j = Africa, North and Central America, South America, East Asia, South East 
Asia, South Asia, Japan, Korea, Europe, Middle East, New Zealand, Pacific Islands 
and Papua New Guinea, Australia (coastal shipping). The ordering of trading regions 
follows the convention in BITRE (2008b). Data on population and GDP for member 
countries of various trading regions is from the International Monetary Fund 
(IMF, 2008). Data on exchange rates of individual country currencies is from the 
Reserve Bank of Australia (RBA, 2008). 

Exchange rate = The exchange rate used in the particular model. Apart from the equation for 
Australian coastal shipping where the exchange rate term does not apply, various 
measures of the exchange rate term have been used as follows: The US dollar per 
Australian dollar is used in regression equations for Africa, North and Central America, 
and Middle East. The Chinese Renminbi is used for East Asia. Trade weighted index 
(TWI) is used for South East Asia. The New Zealand dollar/$A is used for New 
Zealand. The unit of Special Drawing Rights (SDR), in terms of the Australian dollar, is 
used for South America, South Asia, Japan, Korea, Europe, Pacific Islands and Papua 
New Guinea.  SDR is a unit of account by the IMF. SDRs per Australian dollar are 
determined by IMF based on the relative importance of the Australian dollar in 
international trade and finance. The choice of which measure is used in a given 
regression was made depends on the quality of the estimates and the overall R2. 

PGDPjt = the per head real Gross Domestic Product in the jth export destination region in 
US dollars. t = is a time subscript and ranges from 1994–95 to 2006–07, u = error term. 

αji0, αij1… αij2 are coefficients to be estimated.  

In equation (1), irrespective of how measured, Australia’s maritime exports depend on the 
GDP per head of the destination region for Australia’s exports and on an exchange rate 
variable. 
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As GDP rises (or falls) in Australia’s trading partner regions, the demand for Australia’s 
exports rises (or falls). In equation (1) the paper reports estimates of coefficients for income 
(represented by GDP) per head in 13 regions which trade with Australia (including Australian 
coastal trade). The null hypothesis is that the estimate for the coefficient for trading region 
income per head in (1) is positive.  The exchange rate term in equation (1) is a proxy for the 
prices of Australian exports. Devaluation (appreciation) of the Australian dollar in terms of the 
overseas currency is equivalent to a decrease (increase) in the price of Australian exports 
which in turn translates into an increase (decrease) in the demand for Australia’s exports. 
The null hypothesis is that the estimate for the coefficient for the exchange rate in (1) is 
negative. 

2.2 Australia’s maritime imports 

Containerised freight imported is measured as counts of containers in TEUs. Non-
containerised freight imported is measured in tonnes. For each one of these measures the 
paper reports estimates corresponding to the following function (2): 

ln(PMit) = βio + βi1 ln(EXUSAUt) +βi2 ln(PSFDit) + et (2) 

where: 

PMit is a generic measure of the volume of imports to the ith port in Australia, per head of 
population in the Australian state where port i is located. If equation (2) refers to full 
containers imported then PMit is the full container imports to the ith port in twenty feet 
equivalent units per head of population in the Australian state where port i is located. If 
equation (2) refers to imports of non-containerised freight, then Xit denotes the tonnes 
of non-containerised freight imported to the ith port per head of population in the 
Australian state where port i is located. 

Port i = Brisbane, Sydney, Melbourne, Adelaide, Fremantle, Other ports. 

EXUSAU = Exchange rate of the US dollar per Australian dollar. 

PSFDit = the chain volume measure of real State Final Demand (SFD) per head in the state 
where port i is located. In the equation for ‘other ports’ the chain volume measure for 
per head real Gross National Expenditure (GNE) of Australia is the income variable. 

t is a time subscript and ranges from 1994–95 to 2006–07. 

e is an error term, and 

β i0, βi1… βi2 are coefficients to be estimated. 

In equation (2), irrespective of how measured, Australia’s maritime imports depend on the 
SFD per head of the Australian state where the importing port is located and on the 
exchange rate of the United States dollar to the Australian dollar. As SFD rises (or falls) in 
Australia, the demand for imports in Australia rises (or falls). The null hypothesis is that the 
estimate for the coefficient for SFD per head in (2) is positive.  The exchange rate of the 
United States dollar to the Australian dollar in equation (1) is a proxy for the prices of 
Australian imports. Devaluation (appreciation) of the Australian dollar is equivalent to an 
increase (decrease) in the price of Australian imports which in turn translates into a decrease 
(increase) in the demand for imports in Australia. The null hypothesis is that the estimate for 
the coefficient for the exchange rate in equation (2) is negative. 
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2.3 Empty containers 

A number of studies have attempted to explain and estimate the volume of empty containers 
and their role in international maritime trade. These include Hanh (2003), Lopez (2003), 
Tioga Group (2002), Jarman (2004), United Nations Economic and Social Commission for 
Asia and the Pacific (2001) and BTRE (2006a; b). The need to reposition and thereby 
transport empty containers arises because of imbalances in international trade. For example 
not every container used for an import load to a given port can be immediately filled with an 
outward bound export load.  

This paper adopts an approach similar to that in United Nations Economic and Social 
Commission for Asia and the Pacific (2001). The first step in this approach is the construction 
of a dataset of counts of inbound and outbound containers from the historical data in BITRE 
(2008a). The second step is to establish for each port and each projection year, the major 
directional movement (MDM) for containers, by comparison between total full export 
containers and total full import containers. Third, use data in the most recent observed data 
(2006–07) to estimate µ, the proportion of MDM empty containers to MDM full containers.  
We assume that µ is constant during the projection period. In the fourth step, the MDM empty 
containers are calculated, by multiplying the MDM full containers by µ, the proportion of MDM 
empty containers. Finally, the empty containers in the minor flow direction are then estimated 
as the residual of total MDM containers less the full containers in the minor flow direction. 

2.4 Elasticities: estimates and their interpretation  

The estimates for equation (1) are reported in Table 1 (containerised exports) and Table 2 
(non-containerised exports). Table 3 gives the results for the estimates for equation (2) – for 
number of full containers of imports and for tonnes of non-containerised (bulk) imports. 

The use of a double logarithmic function in equations (1) and (2) means that the coefficients 
reported in Table 1 to Table 3 for GDP per head and for the exchange rate term can be 
interpreted as the elasticity of demand for Australia’s non-containerised sea freight in the 
different overseas markets with respect to those variables. 

2.4.1 Containerised sea freight 

Table 1 shows the estimates corresponding to the number of full export containers. The 
results were strongest for the aggregate equation ('all ports'). For individual ports the 
relationship estimated was strongest for the larger of Australia’s trading regions. Japan was 
an exception in this regard. For the less important trading regions (in terms of trade volumes) 
the estimated equations were of poor quality. The results for other ports were not significant 
and have not been reported in the paper. The lack of significance for the relationship related 
to other ports is as expected because ‘other ports’ play a minor role in the Australia’s sea-
freight container trade. 

2.4.2 Non-containerised sea freight 

Table 2 shows the results for all Australian ports and for ‘other ports’. Most of the coefficients 
were significant and the coefficients for both GDP per head and for the exchange rate term 
have the expected sign. 

The regression equations for Brisbane, Sydney, Melbourne, Adelaide and Fremantle by 
trading region were of poor quality and are not reported. Generally their adjusted–R2 were 
low (below 0.50), many coefficients were insignificant or had unexpected signs. This lack of 
strong results for capital city ports for non-containerised (bulk) sea-freight is not surprising 
given that these ports have only a small share of the non-containerised (bulk) sea freight. 
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A key assumption in classical regression models is that there is no serial correlation, or 
equivalently, no autocorrelation (Gujarati, 1995, p63). Durbin and Watson devised a method 
for deriving a lower bound and upper bound critical values which can be used to decide 
whether there is autocorrelation or not. These critical limit values depend only on N, the 
number of observations and k, the number of explanatory variables (excluding the constant). 
The lower bound and upper bound critical values for the set of models discussed in this 
paper where N = 13 and k = 2 are shown to be 0.861 and 1.562 respectively at a 5 per cent 
level of significance (Gujarati, 1995, Table D.5a, p.818). With these values, the null 
hypothesis that there is no autocorrelation is accepted when the Durbin-Watson statistic lies 
between 1.562 and 2.438 which is the case in: 55 of the 78 regressions for full containerised 
exports (Table 1); 19 of 26 regressions reported for non-containerised exports (Table 2); and 
8 of 14 regressions reported for Australia’s imports (Table 3). For the balance of the 
regression equations in these three tables, the Durbin-Watson statistic falls in the zone of 
indecision where it is not possible to decide whether there is autocorrelation. 

3 Projections 

This section discusses the assumptions underlying the projections, the strategy adopted in 
generating the projections, and presents projection results on container and ship movements 
through Australian ports to 2029–30.  To develop projections of these variables to 2029–30 it 
is necessary to make assumptions about several macro-economic settings. IMF (2008) is the 
source for the assumptions about population growth and GDP for the short-term period to 
2012–13. From then on, the growth rate is assumed to equal the rate in the last year for 
which an IMF forecast is available. Table 4 summarises the assumptions about the growth in 
GDP per head over the forecast period for each regions included in the analysis. The bottom 
half of Table 4 also summarises the assumptions about Australian growth in GNE per head 
for the short term period to 2016–17, derived from Access Economics (2006). As with the 
IMF forecasts, the long-term growth rate is assumed to equal the rate in the last year. 

The following are assumed to be the values, from 2007–08 to 2029–30, of these exchange 
rate terms used in the projections: 

 Chinese Renminbi / $A = 6.52, 
 European Euro / $A = 0.60, 
 Japanese Yen / $A =97.33, 
 New Zealand Dollar / $A=1.15, 
 United States Dollar / $A = 0.89, 
 Special Drawing Rights / $A = 0.57, and 
 Trade-weighted index (March 1995=100) = 139.04. 

Other key assumptions relating to the proportion of 40 foot equivalent containers in total 
containers by Australian port, the average TEUs per vessel and the average tonnes per ship 
needed to estimate ship visits are from BTRE (2006b). 

Full export containers and non-containerised exports projections were derived using port 
level regression equations. Similarly full import containers and non-containerised imports 
were derived using the port level set of regression equations.  

Within the short-run period, the projections are completely reliant on the short-term 
elasticities reported in Table 1, Table 2 and Table 3 as well as the macro-economic 
assumptions discussed earlier. The short run is a period of 5 years from the start of the 
projection period. 
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Projections over the long run period—from the 6th year to the end of the projection period 
are achieved through a two step process. First the short-term elasticities in and the macro-
economic assumptions are used to generate initial long run projections. These initial 
projections assume that growth rates observed in the short run will continue in the long run. 
The short term growth rates based on short-term elasticities may not be achievable in the 
long run due to a variety of reasons including likely future port capacity constraints both in 
Australia and overseas, lower growth rates in Australia’s trading regions and general 
maturing of Australia’s export markets. The reported long run projections are derived by 
qualitatively adjusting the initial long run projections based on, published and unpublished 
projections by port authorities and previous BITRE long run projections. Table 5 gives the 
average short- and long-term growth rates for Australia’s exports, by trading region. Apart 
from Pacific Islands and Papua New Guinea, growth rates for containerised exports are 
projected to be lower in the long run than in the short run. This holds for all Australia’s trading 
regions with respect to non-containerised exports. 

The projections are presented in the following tables: 

(i) count of full export and import containers, TEUs (Table 6) 
(ii) count of empty containers—total of import and export, TEUs (Table 6) 
(iii) tonnes of non-containerised sea freight exports and imports (Table 7) 
(iv) number of container ship visits (Table 8) and 
(v) the number of non-container ship visits (Table 8). 

In each case the ‘all ports’ results are compared with BTRE (2006b). 

4 Key results 

Econometric results from the estimation of export demand functions suggest that Gross 
Domestic Product (GDP) per head in Australia’s trading regions is an important factor 
explaining the growth in Australia’s exports over time. The Australian export elasticity with 
respect to Gross domestic product (GDP) per head varies by region. For containerised 
exports the elasticity is greater than 2.5 for North and Central America, South America, 
Japan and New Zealand, but is low (over 1 but less than 2)  in most of the remaining eight 
regions including in the emerging regions of Korea, South Asia, East Asia and South East 
Asia. For non-containerised exports, demand is inelastic with respect to GDP per head in all 
Australia’s trading regions except Japan. The statistically significant estimates of elasticities 
are summarised in Tables 9 to 12. 

In these preliminary estimates, full containerised exports are projected to grow by 5.4 per 
cent per annum during the projection period increasing full containerised exports from all 
Australian ports by a factor of 3.3 from 1.80 million twenty foot equivalent units (TEUs) in 
2006–07 to 6.01 million TEUs by 2029–30. Australia’s imports of containerised freight are 
projected to grow by 5.1 per cent per annum during the projection period leading to full 
containerised imports increasing by a factor of 3.1 from 2.61 million TEUs in 2006–07 to 8.19 
million TEUs in 2029-30 (Figure 1). 

Similarly the preliminary estimates indicate that non-containerised exports are projected to 
grow by 5.0 per cent per annum increasing total non-containerised exports from all Australian 
ports by a factor of 3.1 from 692 million tonnes in 2006–07 to 2 155 million tonnes by 2029–
30. Australia’s imports of non-containerised freight are projected to grow at 1.8 per cent 
per annum during the projection period leading to non-containerised imports increasing by a 
factor of 1.5 from 118 million tonnes in 2006–07 to 180 million tonnes in 2029–30 (Figure 2). 
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Figure 1 – Containerised Trade, 1995–96 to 2029–30: All Ports 
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Figure 2 – Non–Containerised Trade, 1995–96 to 2029–30: All Ports 

 

The preliminary estimates suggest that the number of ship visits of container and non-
container vessels to all Australian ports, is likely to increase by a factor of 2.4 from an annual 
total of 28 147 in 2006–07 to an annual total of 68 400 in 2029–30 with container vessel visits 
growing faster at 4.2 per cent per annum while non-container vessels are projected to grow 
at 3.6 per cent per annum over the projection period. 
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4.1 Comparison with previous BITRE projections 

Full containerised exports are projected to increase by 0.5 per cent per annum to 2024–25 
faster than in previous projections in BTRE (2006b), largely due to the incorporation of higher 
rates of economic growth in (previously–omitted) regions outside of the USA, Japan and 
OECD.  Some of these regions have high elasticities with respect to GDP per head for 
containerised exports as shown in Table 9. 

Empty containerised exports are included in port totals (Table 6) and are projected to grow at 
a slower rate than in BTRE (2006a) while empty containerised imports are projected to grow 
at a faster rate. These differences are mainly due to use, in this paper, of a different 
methodology for estimating the number of empty containers. Overall, projection of growth in 
total containerised trade (full and empty containers) reported in this paper is broadly similar 
to BTRE (2006b) (see Table 6). 

Full containerised imports (Table 6) are projected to increase at a growth rate to 2024-25 that 
is 0.3 per cent lower than projected in BTRE (2006b). This difference is largely due to two 
factors: (a) this paper uses State final demand while BTRE (2006b) used Australia’s real 
GNE/ head to explain State demand for imports, and (b) for most States, at least in the short 
run, final demand is projected to grow slower than Australia’s per capita expenditure. 

Non–containerised import growth (Table 7) is projected to increase by an average rate of 1.8 
per cent per annum to 2024–25—that is 0.2 per cent higher than the previous forecast. This 
higher forecast despite the lower estimated elasticities in this paper is largely due to 
corrections in the import data series with down-ward revisions in the earlier years and 
upward revisions in the more recent years. 

Non-containerised export growth (Table 7) are projected to grow at an average annual 
growth rate in exports which is 2.6 per cent higher to 2012–13 and 1.3 per cent higher to 
2024-25 than in BTRE (2006b), lifted by upward revised observed data to 2006–07 and, as 
with containerised exports, higher economic growth in destination regions. 

Projected container ship visits are close to those in BTRE (2006b), while non–container ship 
visits are now projected to expand at 3.7 per cent per annum to 2024–25, resulting in at least 
an additional 7000 visits each year of bulk and break-bulk carriers more than previously 
anticipated. 

5 Conclusions 

This paper proposes a different way to develop projections of exports and imports of 
containerised and non-containerised freight and the associated ship movements through 
Australian ports. The proposed approach starts from export demand in Australia’s trading 
regions and aggregating these demands to Australian port-level projections. This approach 
leads to similar projections to those which are based on an aggregated approach. However, 
this new approach generates information about elasticities with respect to GDP per head and 
the exchange rate which was previously not available. 
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Table 1 – Full containerised exports—estimates of elasticities of demand for Australian 
exports by port and trading region, 1994–95 to 2006–07 

Port Trading region name GDP/head SE  1) Exchange rate 2) SE  1) Intercept SE  1) Adjusted R 2 N 3) DW 4)

All ports Africa 1.68 0.68 -1.17 0.36 -10.35 0.23 0.51 13 0.98
All ports North and Central America 2.83 0.57 -0.58 0.29 -17.69 1.77 0.72 13 1.50
All ports South America 3.76 1.69 NS NS -16.79 2.85 0.23 13 1.88
All ports East Asia 1.12 0.13 NS NS -9.44 0.42 0.86 13 2.47
All ports South East Asia 1.54 0.17 -0.54 0.17 -7.91 0.02 0.92 13 2.11
All ports South Asia 1.65 0.33 NS NS -9.92 0.45 0.68 13 1.83
All ports Japan 2.57 1.03 NS NS -16.42 3.83 0.33 13 1.62
All ports Korea 1.77 0.29 -1.28 0.46 -11.89 0.77 0.78 13 2.14
All ports Europe 1.89 0.32 -1.23 0.32 -14.86 0.87 0.81 13 2.07
All ports Middle East 1.70 0.22 -1.46 0.14 -11.66 0.34 0.92 13 1.58
All ports New Zealand 3.21 0.18 0.80 0.31 -13.28 0.56 0.96 13 0.90
All ports Pacific Islands and PNG 4.15 1.19 NS NS -5.34 0.28 0.46 13 1.89
All ports Australia (coastal) 3.45 0.76 . . -16.70 2.66 0.62 13 1.72
Brisbane Africa 8.72 0.92 -2.20 0.49 -11.66 0.31 0.89 13 2.19
Brisbane North and Central America 3.96 0.74 NS NS -23.33 2.33 0.73 13 1.67
Brisbane South America 11.55 4.38 NS NS -31.03 7.37 0.33 13 0.74
Brisbane East Asia 1.12 0.19 NS NS -10.61 0.60 0.74 13 2.60
Brisbane South East Asia NS NS NS NS -10.15 0.22 0.10 13 2.62
Brisbane South Asia 2.92 1.10 NS NS -11.07 1.52 0.30 13 1.46
Brisbane Japan 1.98 0.67 -1.13 0.28 -15.98 2.48 0.60 13 2.11
Brisbane Korea 3.03 0.36 -1.75 0.59 -16.83 0.98 0.86 13 2.02
Brisbane Europe 6.39 0.54 -3.29 0.55 -31.19 1.46 0.94 13 1.93
Brisbane Middle East 8.71 1.14 -5.72 0.74 -26.79 1.75 0.89 13 1.42
Brisbane New Zealand 5.75 0.41 NS NS -23.09 1.24 0.95 13 1.60
Brisbane Pacific Islands and PNG -5.00 1.74 NS NS -5.72 0.42 0.34 13 1.80
Brisbane Australia (coastal) 7.86 1.87 . . -36.19 6.52 0.58 13 2.34
Sydney Africa NS NS -1.92 0.44 -12.40 0.28 0.59 13 1.13
Sydney North and Central America NS NS -1.23 0.29 -13.51 1.80 0.64 13 1.99
Sydney South America 6.68 2.38 -3.71 1.17 -25.24 4.01 0.46 13 1.82
Sydney East Asia 0.57 0.13 0.58 0.23 -11.32 0.41 0.66 13 1.92
Sydney South East Asia 1.04 0.40 NS NS -9.29 0.04 0.74 13 2.16
Sydney South Asia 2.04 0.29 -1.60 0.49 -11.59 0.41 0.82 13 2.30
Sydney Japan -1.88 0.69 NS NS NS NS 0.44 13 2.10
Sydney Korea NS NS -4.40 1.06 -13.13 1.75 0.58 13 2.36
Sydney Europe -1.16 0.49 -1.25 0.50 -8.43 1.33 0.42 13 2.15
Sydney Middle East 2.95 0.58 -1.34 0.38 -15.68 0.90 0.71 13 1.88
Sydney New Zealand 2.01 0.35 NS NS -10.72 1.08 0.73 13 1.28
Sydney Pacific Islands and PNG 5.01 1.48 NS NS -6.77 0.36 0.45 13 2.49
Sydney Australia (coastal) 7.43 1.37 . . -33.11 4.79 0.70 13 1.61
Melbourne Africa NS NS -1.38 0.41 -11.79 0.26 0.44 13 0.82
Melbourne North and Central America 5.04 0.37 NS NS -25.41 1.15 0.94 13 1.56
Melbourne South America NS NS NS NS -12.28 3.27 -0.19 13 1.82
Melbourne East Asia 1.26 0.15 0.56 0.28 -11.01 0.49 0.85 13 1.92
Melbourne South East Asia 0.65 0.26 -0.58 0.25 -8.96 0.02 0.27 13 0.99
Melbourne South Asia NS NS NS NS -11.23 0.70 0.08 13 3.13
Melbourne Japan 3.71 0.68 -1.31 0.28 -22.11 2.52 0.76 13 1.86
Melbourne Korea 1.57 0.57 NS NS -11.49 1.52 0.33 13 2.45
Melbourne Europe NS NS -1.38 0.61 -13.69 1.64 0.36 13 1.82
Melbourne Middle East 0.41 0.20 -1.04 0.13 -10.08 0.30 0.85 13 2.04
Melbourne New Zealand 3.89 0.23 1.56 0.41 -16.21 0.72 0.96 13 2.41
Melbourne Pacific Islands and PNG 6.61 1.84 NS NS -6.38 0.44 0.48 13 1.78
Melbourne Australia (coastal) 2.98 0.47 . . -15.73 1.65 0.76 13 2.78
Adelaide Africa NS NS NS NS -13.38 0.48 -0.08 13 0.87
Adelaide North and Central America 5.72 2.22 NS NS -30.99 6.95 0.36 13 1.86
Adelaide South America NS NS NS NS -36.06 11.35 0.13 13 2.33
Adelaide East Asia 2.38 0.30 NS NS -11.23 0.41 0.84 13 2.25
Adelaide South East Asia 2.95 0.42 -1.69 0.78 -10.66 1.34 0.82 13 1.91
Adelaide South Asia 2.11 0.43 NS NS -10.73 0.04 0.90 13 2.27
Adelaide Japan -4.43 1.39 2.19 0.58 NS NS 0.59 13 1.84
Adelaide Korea NS NS 4.87 1.29 -7.57 2.14 0.51 13 1.96
Adelaide Europe 6.36 0.46 -1.69 0.46 -28.89 1.24 0.95 13 3.01
Adelaide Middle East 8.11 1.32 -4.78 0.85 -25.01 2.02 0.82 13 1.31
Adelaide New Zealand -8.71 2.39 NS NS 18.11 7.29 0.52 13 0.82
Adelaide Pacific Islands and PNG NS NS NS NS -17.71 4.03 -0.09 13 2.98
Adelaide Australia (coastal) NS NS . . -19.80 9.28 0.00 13 2.14

Continued over page  
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Table 1 – Full containerised exports—estimates of elasticities of demand for Australian 
exports by port and trading region, 1994–95 to 2006–07 (continued) 

Port Trading region name GDP/head SE  1) Exchange rate 2) SE  1) Intercept SE  1) Adjusted R 2 N 3) DW 4)

Fremantle Africa 4.00 1.90 NS NS -11.15 0.64 0.17 13 1.07
Fremantle North and Central America NS NS NS NS -10.59 3.69 -0.18 13 2.37
Fremantle South America NS NS NS NS -14.47 4.54 -0.02 13 1.58
Fremantle East Asia 1.74 0.20 NS NS -11.41 0.65 0.86 13 2.00
Fremantle South East Asia 4.04 0.54 -1.62 0.54 -10.13 0.05 0.88 13 2.31
Fremantle South Asia 2.43 0.74 NS NS -11.81 1.03 0.43 13 1.37
Fremantle Japan 3.96 1.17 -1.07 0.49 -23.61 4.34 0.48 13 2.59
Fremantle Korea 1.13 0.48 NS NS -11.91 1.29 0.23 13 1.07
Fremantle Europe NS NS NS NS -12.64 1.65 0.07 13 2.34
Fremantle Middle East 2.44 0.76 NS NS -14.62 1.16 0.41 13 1.90
Fremantle New Zealand NS NS NS NS -12.69 3.49 0.09 12 1.16
Fremantle Pacific Islands and PNG NS NS NS NS -9.97 2.79 0.23 13 2.58
Fremantle Australia (coastal) NS NS . . -19.57 7.20 0.11 13 1.04

Notes: 1. Standard error of estimate.
2. Exchange rate term refers to the US$/A$ exchange rate for Africa, North and Central America and Middle East, to the Chinese renminbi/A$ for East Asia, 
    to the Trade-weighted Index for South East Asia, and to the New Zealand dollar/A$ for New Zealand. For other regions the exchange rate term refers to
    the Special Drawing Right in terms of A$. 
3. Number of observations.
4. Durbin-Watson statistic.
NS: not statistically significant.  

 

Table 2 – Non-containerised exports— estimates of elasticities of demand for Australian 
exports by port and trading region, 1994–95 to 2006–07 

 
Port Trading region name GDP/head SE 1) Exchange rate 2) SE 1) Intercept SE 1) Adjusted R 2 N 3) DW 4)

All ports Africa 2.55 1.18 NS NS -4.07 0.39 0.25 12 2.30
All ports North and Central America NS NS -0.61 0.18 -2.94 1.30 0.46 12 1.44
All ports South America NS NS NS NS -4.87 1.56 -0.13 12 1.63
All ports East Asia 1.73 0.06 0.56 0.11 -3.95 0.19 0.99 12 2.39
All ports South East Asia 1.33 0.22 -0.69 0.22 -4.12 0.18 0.76 12 1.96
All ports South Asia 0.67 0.12 NS NS -3.80 0.15 0.74 12 3.07
All ports Japan 3.33 0.43 -0.47 0.13 -9.61 1.41 0.84 12 1.01
All ports Korea 0.99 0.08 -0.38 0.12 -2.49 0.22 0.94 12 1.17
All ports Europe -1.21 0.24 NS NS NS NS 0.74 12 1.66
All ports Middle East -1.78 0.55 NS NS NS NS 0.62 12 2.13
All ports New Zealand NS NS NS NS NS NS 0.01 12 2.45
All ports Pacific Islands and PNG 8.24 1.22 -1.45 0.27 -1.89 0.11 0.82 12 2.29
Alll ports Australia (coastal) NS NS . . 1.52 0.36 0.12 12 2.33
Other ports Africa 2.64 1.10 NS NS -4.18 0.36 0.33 12 2.07
Other ports North and Central America NS NS -0.53 0.21 -4.91 1.46 0.32 12 1.50
Other ports South America NS NS NS NS -5.09 1.54 -0.13 12 1.63
Other ports East Asia 1.75 0.06 0.55 0.11 -3.97 0.19 0.99 12 2.37
Other ports South East Asia 1.50 0.25 -1.00 0.24 -4.59 0.19 0.79 12 2.20
Other ports South Asia 0.78 0.14 NS NS -3.80 0.18 0.73 12 2.47
Other ports Japan 3.39 0.44 -0.47 0.13 -9.83 1.45 0.84 12 1.01
Other ports Korea 1.00 0.08 -0.39 0.12 -2.53 0.22 0.93 12 1.19
Other ports Europe -1.22 0.25 NS NS NS NS 0.73 12 1.64
Other ports Middle East -1.92 0.52 NS NS NS NS 0.65 12 2.03
Other ports New Zealand NS NS NS NS NS NS 0.09 12 2.44
Other ports Pacific Islands and PNG 2.10 1.00 NS NS -2.03 0.09 0.21 12 2.16
Other ports Australia (coastal) NS NS . . 1.19 0.33 0.04 12 1.74

Notes: 1. Standard error.
2. Exchange rate term refers to the Trade-weighted Index for Africa, to the US$/A$ for North and Central America, Middle East and Pacific Islands and PNG,
     to the Chinese renminbi/A$ for East Asia, to the Japanese yen for Japan, to the euro for Europe and to the New Zealand dollar/A$ for New Zealand.
     For other regions the exchange rate term refers to the Special Drawing Right in terms of A$. 
3. Number of observations.
4. Durbin-Watson statistic.
NS: not statistically significant.  
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Table 5 – Average annual observed growth rates for full containerised and non-containerised 
exports, by trading region, and assumed over the projection period 

Table 4 – Average annual observed growth rates, and assumed over the projection period 

Table 3 – Estimates of elasticities of demand for Australian imports by port 

Container and ship movements through Australian ports Lubulwa et al. 

Port SFD/head 1) SE  2) Exchange rate 
(US$/A$) SE  2) Intercept SE  2) Adjusted R 2 N 3) DW 4)

2.36 0.10 NS NS -27.56 1.05 0.98 13 1.75
3.64 0.14 -0.53 0.13 -41.77 1.51 0.98 13 2.02
2.50 0.08 0.13 0.05 -29.07 0.80 0.99 13 1.69
1.98 0.05 0.21 0.05 -23.03 0.57 0.99 13 1.44
1.88 0.34 -0.67 0.31 -23.74 3.53 0.74 13 0.71
2.51 0.29 -0.84 0.25 -29.74 3.12 0.86 13 1.02
3.40 0.81 NS NS -41.47 8.62 0.57 13 1.43

0.30 0.11 NS NS NS NS 0.41 12 1.28
NS NS NS NS NS NS -0.21 12.00 1.89

0.86 0.36 NS NS -8.87 3.81 0.31 12 1.84
NS NS NS NS NS NS 0.06 12 1.45

-1.16 0.43 NS NS 12.62 4.49 0.49 12 2.10
NS NS NS NS NS NS 0.26 12 2.71

0.32 0.11 NS NS NS NS 0.42 12 1.69

Notes: 1. State final demand. For 'all ports' and 'other ports', Australian real gross national expenditure per head is used as the explanatory variable.
2. Standard error.
3. Number of observations.
4. Durbin-Watson statistic.
NS: not statistically significant.

Adelaide
Fremantle
Other ports

Melbourne
Adelaide
Fremantle
Other ports

Sydney
Melbourne

Brisbane
All ports

Non-containerised imports, 1995-96 to 2006-07

Full containerised imports, 1994-95 to 2006-07
All ports
Brisbane
Sydney

Region
2001–02 to 

2006–07
2007–08 to 

2012–13
2013–14 to 

2029–30
2001–02 to 

2006–07
2007–08 to 

2012–13
2013–14 to 

2029–30

-0.2 13.6 6.2 -4.2 12.2 5.2
2.4 5.4 4.8 -4.7 1.1 0.7
8.4 21.1 7.8 7.4 4.9 1.4
4.6 9.3 4.5 19.6 13.2 6.2
6.4 7.6 3.8 5.9 7.0 3.5
4.6 12.6 5.8 7.5 5.3 2.5
-4.9 3.6 2.3 3.0 5.4 2.8
-2.1 7.8 4.8 2.6 4.2 2.0
-1.6 7.5 4.4 -3.2 -2.4 -1.3
-2.8 8.8 4.2 -12.8 -2.6 -0.8
5.3 6.1 4.0 -1.3 1.8 0.9
3.7 6.7 7.5 -6.4 8.0 3.5

10.2 8.7 5.2 1.1 0.9 0.4
Source: BITRE projections

Full export containers Non-containerised exports

(per cent)

Australia (coastal)
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Source: ABS 2008, Access Economics 2006, IMF 2008, BITRE projecti
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4.3
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1.9

3.3
2.1
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New South Wales
Victoria
South Australia
Western Australia

Queensland
1.4
1.2
1.6
1.4
1.2
1.2
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3.2

2.8
7.6

6.1

2.0

1.8
4.4
2.5

1.3

4.5

iture / State Final Demand per head

1.5

1.5
1.6

–08 to 2016–17

1.6
1.5
1.5

2017–18 to 2029–30

5.6
1.9
4.2
2.7
2.9

1.3

2.6
6.8
4.8

1.7
2.6
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Table 6 – Containerised trade—observed to 2006–07 and projections to 2029–30 
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Table 7 – Non-containerised trade – observed to 2006–07 and projections to 2029–30 
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Table 8 – Container and non–container ship visits—observed to 2006–07 and projections to 2029–30 
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Table 9 – Container export elasticity with respect to gross regional product per head 

Region Brisbane Sydney Melbourne Adelaide Fremantle 
Current estimates 
Africa 8.72    4.00 
North and Central America 3.96  5.04 5.72  
South America 11.55 6.68    
East Asia 1.12 0.57 1.26 2.38 1.74 
South East Asia  1.04 0.65 2.95 4.04 
South Asia 2.92 2.04  2.11 2.43 
Japan 1.98 -1.88 3.71 -4.43 3.96 
Korea 3.03  1.57  1.13 
Europe 6.9 -1.16  6.36  
Middle East 8.71 2.95 0.41 8.11 2.44 
New Zealand 5.75 2.01 3.89 -8.71  
Pacific Is & PNG -5.00 5.01 6.61   
Australia (Coastal) 7.86 7.43 2.96   
BTRE (2006b) 
Japan 5.57    4.8 
OECD  1.73 1.73 3.58  

‘blank’ = Estimated but not significant; NE: Not estimated. 

 

Table 10 – Containerised import elasticity with respect to real State final demand and real 
GNE, per head 

 Brisbane Sydney Melbourne Adelaide Fremantle Other ports 

Current estimates 

State final demand 3.64 2.50 1.98 1.88 2.51 NE 

Real GNE NE NE NE NE NE 3.40 

BTRE (2006b) 
Real GNE 3.78 2.06 2.16 2.74 2.88 NE 

 

Table 11 – Non-containerised import elasticity with respect to real State final demand and 
GNE, per head 

Per head Brisbane Sydney Melbourne Adelaide Fremantle Others All ports 

Current estimates 

State final demand  0.86 NS -1.16  NE NE 

Real GNE  NE NE NE NE NE 0.32 0.30 

BTRE (2006b) 
Real GNE 1.21 1.58 1.97 1.06 0.35 NE 1.25 
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Table 12 – Non-containerised export elasticity with respect to real gross regional product per 
head 

Region Brisbane Sydney Melbourne Adelaide Fremantle Others All ports 

Current estimates 

Africa   11.10 5.32  2.65 5.31 

North/Central America -5.85 1.95   -6.71   

South America      0.74 0.67 

East Asia  2.44  -0.59 1.22 1.76 1.73 

South East Asia    2.89  0.25 1.33 

South Asia -4.35     0.78 0.67 

Japan  -11.30    3.39 3.33 

Korea 3.32     0.99 0.99 

Europe     -2.07 -1.23 -1.21 

Middle East      -1.92 -1.78 

New Zealand        

Pacific Is. & PNG  15.56 26.11  97.5 2.1 8.24 

Australia(coastal)   -1.91     

BTRE (2006b) 
Japan 0.14       

OECD   0.58 1.48 1.54 NE 1.93 
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