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APPENDIX IV COST OF DELAYS TO IMPORT LCL
CONTAINERS

Importers of less than container load (LCL) consignments responding to the
BTCE survey expressed general concern about the delays they experienced in
receiving their cargo from container depots. Not only is their cargo subject to the
same delays experienced by importers of full container loads (FCL), but it is also
subject to additional and sometimes extended delays in unpacking at container
depots. Exporters of LCL cargo were less critical of LCL arrangements in their
survey responses.

This appendix presents an analysis of the delays to LCL imports in Sydney and
Melbourne in 1987 and 1988 and estimates the costs of those delays to importers
and shipowners. Data were not available to estimate the corresponding costs for
LCL exporters.

LCL CONTAINER AVAILABILITY

The first stage of the analysis was to develop distributions of the time from ship
arrival to the time containers were available for collection. This was done using
data published in the Daily Commercial News. The major source of data was the
publication of a notice of ¢argo availability which appears in the Daily Commercial
News either on the day of availability or the day before. Container serial numbers
are listed under the ship name and voyage number.

The Daily Commercial News also publishes lists of ‘Vessels in Australian ports’
which give vessels’ dates of arrival amongst other information but do not include
the voyage number. To crosscheck the date of arrival with the voyage number,
it was necessary to consult the lists of ‘Vessels due in Australian ports' or ‘First
port of call' (also published in the Daily Commercial News), which give
approximate dates of arrival for particular voyage numbers, and ensure that these
tallied with the actual dates of arrival. The time elapsed between the vessel's
arrival and the date of advertised availability could then be calculated for each
container.

A sampling approach was taken. For both Sydney and Melbourne, one weekly
period from each month in the second and fourth quarters of 1987 and 1988 was
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Figure IV.1 LCL container availability in the second quarter 1987
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Figure IVv.2 LCL container availability in the fourth quarter 1988
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studied. The weekly figures in each quarter were aggregated for each port
resulting in sample sizes ranging from 763 to 1130 containers and averaging 854.

Table IV.1 shows details of the distribution of container availability times for the
four quarters. Although in Melbourne in each quarter at least three-quarters of
containers were unpacked within 15 days, the situation in Sydney progressively
worsened to the point where only just over one-third of containers were unpacked
in 15 days in the fourth quarter of 1988.

Some caution should be used in the use of figures from the 4tails’ of the
distribution, where small numbers of containers were involved. Where there were
multiple voyage numbers for different legs of a multi-stage voyage a certain
amount of judgment was often necessary to decide whether or not to attribute
particular voyage numbers to a particular ship arrival date. Table IV.2 shows the
sample sizes and the average times for LCL cargo to become available.

The improvement in Melbourne's performance relative to Sydney's is illustrated
in more detail in figures IV.1 and IV.2 which compare Sydney's and Melbourne’s
cumulative availabilities of LCL consignments for the second quarter 1987 and
the fourth quarter 1988.

TABLEIV.1 LCL CONSIGNMENT AVAILABILITY IN 1987 AND 1988

(per cent of containers)

Range Second Fourth Second Fourth
(days) quarter 1987 quarter 1987 quarter 1988 quarter 1968
Meibourne

0-5 115 155 12.0 17.0
6-10 28.0 42.0 375 43.0
11-15 37.0 225 255 30.0
16-20 14.0 8.0 135 7.0
21-25 7.0 9.0 10.0 2.0
26-30 1.0 2.0 1.0 1.0
31-35 05 1.0 05 -
Over 35 1.0 - - -
Sydney

0-5 9.0 5.0 4.0 0.5
6-10 55.0 29.0 30.5 14.0
11-15 275 42.0 21.0 22.0
1620 3.0 16.0 7.0 23.0
21-25 0.5 2.0 6.0 13.0
26-30 3.0 1.0 105 115
31-35 1.0 1.0 85 10.0
Over 35 - 4.0 12.0 6.0

— Rounded to zero.

Source BTCE estimates based on information published in the Daily Commercial News.
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TABLE V.2 AVERAGE TIMES FOR LCL CONSIGNMENTS TO
BECOME AVAILABLE IN 1987 AND 1988

Sample Average time
Period size (days)
Melbourne
Second quarter 1987 © 1130 124
Fourth quarter 1987 763 11.2
Second quarter 1988 785 11.9
Fourth quarter 1988 853 9.9
Sydney
Second quarter 1987 875 103
Fourth quarter 1987 831 145
Second quarter 1987 768 20.1
Fourth quarter 1988 828 215

Source BTCE estimates based on information published in the
Daily Commercial News.

COST OF DELAYS TO LCL CONTAINERS

The major direct cost to importers is the interest on the working capital tied up in
goods delayed, although there will be extra administration costs and there may
be additional cartage costs. There will also be indirect costs such as profit forgone
from sales delayed or lost because of the delays. The direct cost is given by the
following equation: ‘

Direct cost = Number of LCLs delayed x Average delay (days)
- x Average cost per LCL per day delayed

Shipowners also incur costs through the non-availability of their containers for
other cargoes. The equation for calculating the costs is identical to that given
above, except that the average cost per LCL per day delayed will represent the
cost of delaying the container rather than the cost of delay to the contents of the
container.

Number of LCLs delayed

Liner Freight Services estimated that 17 400 LCLs were discharged in Sydney in
1987, down from 33 900 in 1977 (International Forwarders’ Association 1988).
The number of TEUs discharged in 1986—-87 was 238 675 in Sydney (Maritime
Service Board 1989) and 272 093 in Melbourne (ISC 1988c).

It was assumed that the propdrtion of LCLs to FCLs imported into Melbourne was
the same as for Sydney. The number of LCLs discharged in Melbourne was
therefore estimated as:

Melbourne LCLs = 17 400 x 272 093/238 675 = 19 836
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Since the volume of inwards cargo rose by 12.7 per cent in 1988, the numbers
of LCLs for 1988 were also taken to be that much greater. The numbers for any
quarter were then taken to be proportional to the volume of inwards cargo for that
quarter.

For the periods studied, the proportions of LCLs delayed were calculated from
the estimated distributions of LCL container availability, and for the intervening
periods estimates were derived by interpolation.

Average delay

In estimating the cost of delays it was assumed that 5 days from the time the ship
leaves the berth was the limit of satisfactory performance for unpacking
containers.

The berth time for container ships in the Australia to Europe Shipping Conference
was 3.6 days in Sydney during 1988 and 2.6 days in Melbourne during 1989
(AESC 1989) (equivalent 1988 data for Melbourne were not available). The total
time from ship arrival to container availability that represents the limit of
acceptable performance as defined above, was therefore assumedto be 8.6 days
for Sydney and 7.6 days for Melbourne. These times were rounded up to 9 days
for Sydney and 8 days for Melbourne. The average delays in excess of these
times are shown in tables IV.3 and IV .4.

TABLE V.3 COST OF DELAYS TO LCL CONTAINERS {N MELBOURNE IN 1987 AND

1988
Delay cost
Average

Total LCLs delay? Importe”” Shipowner”
Period LCLs delayed (days) ($'000) ($°000)
1987
First quarter 4700 3600 6.0 860 150
Second quarter 4900 3700 6.0 884 155
Third quarter 4900 2900 6.3 727 127
Fourth quarter 5400 3100 6.7 827 145
Total® 19 800 13 300 3298 577
1988
First quarter 5300 3200 71 882 158
Second quarter 5500 3500 75 1019 183
Third quarter 5500 3200 6.6 820 147
Fourth quarter 6100 3400 5.6 739 133
Total® 22 400 13300 3 461 620
a. Average excess delay for delayed containers.
b. Based on an interest rate of 21 per cent.
¢. Based on a container leasing cost of $6.96 per day.
d. Figures may not add to totals due to rounding.

Source BTCE estimates based on information published in the Daily Commercial News and
BTCE (1988b), ABS (19891) and AESC (1989).
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TABLEIV.4 COST OF DELAYS TO LCL CONTAINERS IN SYDNEY IN 1987 AND 1988

Delay cost
Average

Total LCLs delay? importe” Shipowner®
Period LCLs delayed (days) ($°000) ($°000)
1987 ‘
First quarter 4100 1700 ‘ 6.4 433 76
Second quarter 4300 1700 6.4 433 76
Third quarter 4 300 2400 7.6 721 126
Fourth quarter 4700 3350 8.7 1160 203
Total® 17 400 9150 2748 480
1988
First quarter 4400 3200 11.9 1479 265
Second quarter 5000 3750 15.1 2199 394
Third quarter 4900 4000 14.7 2276 408
Fourth quarter 5300 4700 14.2 ‘2592 465
Total® 19 600 15 650 8546 1532

a. Average excess delay for delayed containers.

b. Based on an interest rate of 21 per cent.

c. Based on a container leasing cost of $6.96 per day.
d. Figures may not add to totals due to rounding.

Source BTCE estimates based on information published in the Daily Commercial News and
BTCE (1988b), ABS (1989f) and AESC (1989).

Average cost per day

An average interest rate of 21 per cent was assumed. This was the rate implied
by the answers of importers responding to the BTCE survey question about
potential inventory cost savings in the event of negligible risk of waterfront and
shipping delays. The average value of cargo per TEU was based on data for
1985-86 contained in a previous Bureau paper (BTCE 1988b) and was converted
to 1987 and 1988 values using the import price index (ABS 1989a). This gave a
value of $69 200 per container for 1987 and $67 500 per container for 1988.

Shipowner costs were assumed to be the leasing costs of containers. The
Australia to Europe Shipping Conference said in its submission to the Prices
Surveillance Authority inquiry into the proposed Sydney congestion surcharge
that these costs were US$5.22 perday or $A6 96 perday (assuming an exchange
rate of $A1 to US$0.75).

Total cost of delays

The total direct costs of delays in the ports of Melbourne and Sydney are shown
in tables 1V.3 and IV.4 respectively.

The total costs for Sydney and Melbourne of $7.1 million in 1987 and $14.2 million
in 1988 represent an additional cost per LCL container of $190 in 1987 and $340
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in 1988. This is equivalent to some 0.3 to 0.5 per cent of the average value of
the cargo in the containers.

The costs differed markedly between Sydney and Melbourne, especially in 1988.
In 1987 the total costs in Melbourne were 20 per cent higher than in Sydney but
in 1988 the costs in Sydney were more than twice as high as those in Melbourne.
The cost borne by individual importers can be large as can be illustrated by
considering the cost per delayed container. This varied from $260 in the fourth
quarter of 1987 in Melbourne to $690 in the second quarter of 1988 in Sydney.

Shipowner costs represent a comparatively small proportion (about 15 per cent)
of the total costs. The analysis in chapter 8 indicates that probably all of the
shipowner costs would be passed forward to importers so that importers would
bear the entire cost of delays in depots.
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APPENDIXV BTCE SURVEY OF IMPORTERS AND
EXPORTERS

In May 1989 the BTCE undertook a national postal survey of importers and
exporters as part of the assessment of the costs of waterfront unreliability. The
sample frame was developed from a commercial database and survey forms were
sent to 800 importers and 800 exporters. For both importer and exporter surveys,
survey forms were sent to 250 companies with headquarters in Sydney, 250 in
Melbourne and 300 in the rest of Australia. The survey specifications required a
complete enumeration of all companies in the database with more than 500
employees and proportional sampling in the other employment categories.
Copies of the survey forms are available from the Bureau on request.

The aims of the survey were to obtain quantitative and qualitative primary data
which:
established what importers and exporters perceive to be the major factors
causing delays on the waterfront;
enabled estimates to be made of the costs importers and exporters bear as
a result of normal delays on the waterfront;
indicated the extent and consequences of the most serious delays over a
15-month period;
identified the impact which shipping and waterfront delays had on ordinary
day-to-day business practices; and
showed the measures taken by importers and exporters to cope with
extreme situations.

Responses from 369 importers and 342 exporters were coded and entered into
a database for extensive analysis. About 90 other respondents indicated they
were no longer importing or exporting, the previous operations had closed down,
or that they were importing or exporting so little or so infrequently that they did
not regard themselves as qualified to supply any answers in detail.

ALLOCATION OF RESPONSES TO COMMODITY GROUPS

Respondents were asked to state the total value of their exports or imports and
which commodity groups their imports or exports fell into. (A simplified version
of the Australian Transport Freight Commodity Classification groupings was
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provided.) Where respondents imported or exported commodities falling into
more than one group, they were asked to list up to five groups in order of
importance.

For both importers and exporters, most respondents’ commodities fell within just
one of the ten ATFCC single-digit commodity groups: food and live animals,
beverages andtobacco, crude materials, mineral fuels, animal and vegetable oils,
chemicals, processed materials, machinery and transport equipment,
miscellaneous manufactures, and activities not eisewhere specified. Where
imports or exports did not fit into just one commodity group, two strategies were
adopted to allocate proportions of cargo carried by sea to commodity groups.
First, one major exporter was contacted to obtain the exact breakdown into the
different commodity groups. This actual breakdown was then used in further
analysis of the data. In addition, a number of other respondents whose importing
or exporting activities spanned several categories were contacted for more
detailed information. . Taken together with breakdowns provided without
prompting by some respondents, this second approach led to the use of the matrix
shown in table V.1 for estimating the share of each respondent’s sea cargo in
each commodity group. For example, a respondent indicating, two export
commodity groups would have 80 per cent of the stated export value allocated
to the first mentioned commodity group and 20 per cent to the second.

The allocation factors in table V.1 were modified when distributing import
inventory levels and the increase in export sales expected with no waterfront
delays among commodity groups. This was considered necessary because, for
example, it could not be assumed that those exporting goods in more than one
commodity group would experience an equal proportional increase in exports
across all groups. There were evident differences in the extent of likely increases

TABLE V.1 SEA CARGO ALLOCATION FACTORS FOR

IMPORTERS AND EXPORTERS
Number of Category?
categories
in responses 1 2 3 4 5
1 1.0
‘2 08 - 0.20
3 07 015 015
4 0.6 014 - 014 0.12
5 05 0.14 0.13 0.12 0.1

a. Categories 1,2,3,4 and 5 are those listed in order of importance by
respondents to the survey.

Source BTCE estimates based on informatidn supplied by survey
respondents. ’
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in different groups. Preliminary proportional increases in exports or inventory
values compared with import value were calculated from responses from those
respondents exporting or importing goods in only one commodity group. These
proportions were then used to weight the factors displayed in tabie V.1, with the
weights being the value of the increases in export values (or the inventory values
forthe inventory calculations). In other words it was assumed that the experience
of single-group respondents carried overio those exporting orimporting in several
groups.

Of the 295 respondents supplying sufficient information to enable sea imports in
each category to be estimated, 158 stated that their imports were within a single
group. The sea import total for these respondents was $2877 million, or 55 per
cent of total seaborne imports reported by survey respondents. Similarly, sea
exports of $9674 million were made by the 208 respondents whose exports were
within a single commodity group or ascertained exactly. This represented 75 per
cent of estimated total exports by sea by survey respondents. The individual
group totals were reasonably sensitive to the allocation factors chosen, but the
aggregate estimates for anticipated increase in export sales and inventory values
were not. The groups most sensitive to the allocation factors were those with low
representation by respondents. These groups were aggregated with other
groups of related commodities for reporting purposes. Much more confidence
can be placed on the aggregate estimates than on the estimates for the separate
ATFCC categories.

MODAL SHARES

Air transport only was used by 34 of the 342 exporters whose responses were
coded. Ofthe remaining 308 respondents, 111 used sea only, 196 used a mixture
of sea and air, and one did not indicate the arrangements which applied. Six
respondents, with a total of $703 million in export values, indicated that they used
both air and sea transport but did not provide the proportions exported by each
mode. Rather than lose the other information included in their responses, the
average sea proportion was assumed.

Of the 369 importers whose responses were coded, 32 used air transport only,
230 used a mixture of sea and air, and 107 used sea only. Four respondents
with total imports of $9 million indicated that they used both air and sea transport
but did not provide the proportions imported by each mode. No adjustment was
made in view of the small amount involved.

CONFIDENTIAL ITEMS

Many of the national cost estimates made by the Bureau involved proportional
scaling of survey data within each of the ten commodity categories. Estimates
of national imports and exports by sea within each commodity category were
therefore required. This involved estimating the proportion of confidential items
in the Shipping and Air Cargo Commodity Statistics (SACCS) and Import-Export
series published by the Australian Bureau of Statistics (ABS).
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Both the SACCS and Import-Export data are based on the same Australian
Customs Service returns. The former are classified according to the date of
arrival or departure of a vessel or aircraft, while the latter are entered for the month
after ABS receives them following processing by Customs. Confidential items
often involve imports or exports where there are just one or two participants.
These are aggregated and included in the final category in published statistics.

The SACCS data were the primary source of actual import and export particulars
for this study because information is provided about mode of transport. However,
the SACCS publication includes more confidential items than the other ABS
publications on imports-and exports. These other ABS publications ABS (1989e,
1990) were used to allocate as many of the items which were included in the
SACCS confidential items as possible. The Australian Bureau of Agricultural and
Resource Economics (ABARE 1989) and the Bureau. of Mineral Resources
(1989) publish statistics of mineral exports including estimates of the exports of
minerals, such as bauxite, which are included in the confidential items of ABS
statistics. These estimates were used in the allocation process.

The allocated confidential items were split between air and sea transport using
SACCS data for similar commodities. - Because the data came from different
sources, total exports and imports were incorrect after the allocation of the
confidential items. The increments to the separate categones were scaled to
adjust each total to the correct value.

GROSSING UP OF SURVEY RESULTS TO OBTAIN NATIONAL
ESTIMATES

Where national estimates were required, survey totals or estimates within each
commodity group were available from the responses received.. National
estimates for each commodity group were obtained by scaling up by the
proportion of national sea imports or exports within the group to the survey
respondents’ sea imports or exports within that group. The overall national
estimate was then obtained by adding the ten commodity group estimates.
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APPENDIX VI CALCULATION OF THE NATIONAL WELFARE
EFFECT OF WATERFRONT UNRELIABILITY ON
EXPORTS

Waterfront unreliability incréases the costs of supplying exports and reduces the
attractiveness of Australian products for foreign buyers. This appendix presents
asimple partial equilibrium mode!to analyse the impact of both effects on national
welfare.

The effect of waterfront unreliability on foreign buyers can be viewed as reducing
the price they are willing to pay for Australian exports. This approach is derived
from the work of Lancaster (Tirole 1988). In this approach, goods are defined as
bundles of characteristics for which consumers have preferences. The
Lancastrian view is that the price consumers are willing to pay depends on the
characteristics embodied in a particular good and the ranking they give to those
characteristics. The characteristics can include such things as quality, colour,
location, availability and so on.

Formany Australian exports, animportant characteristic is the reliability of supply.
Waterfront unreliability can diminish this characteristic and foreign consumers
can be expected to value Australian exports less than competing exports from
other countries. A reduction of waterfront and shipping delays to negligible
proportions could therefore be expected to be reflected in a shiftin demand. This
is illustrated in figure V1.1 by a move in the demand curve from D1 to Da.

In addition exporters incur costs of waterfront delays through financing costs,
truck queuing costs and additional freight costs through ship delay costs passed
on to freight rates and through the use of airfreight to avoid waterfront delays.
The elimination of these costs is represented by a move in the supply curve from
S1 to Sz in figure VI.1.

DEVELOPMENT OF THE THEORY

In the presence of waterfront and shipping delays, the price received by exporters
for the exported good is OP4 in figure V1.1 and the quantity shipped is OQ4. The
area PoFEP represents the costs of delays incurred by exporters. These costs
can be estimated from data supplied by shipping companies and survey

119



BTCE Occasional Paper 101

respondents. The price difference (OP1 — OP32) can be estimated as the ratio ot
these costs to the value of exports.

The final equilibrium after both the demand and supply curves shift is at A with
price OP3 and quantity OQgz. In figure VI.1 OP3 is shown as being larger than
OP+ but it could also be smaller. The analysis needs to allow for this possibility.
This can be checked by first considering the effect of the supply curve shift alone
and by assuming no price change. Exports would under these conditions
increase from OQ1 to OQy. The proportional change in volume (and value since
there is no price change) is given by:

(OQ2 — 0Q1)/0Qq = Eg(OP4 — OP2)/OP1 (1)
where E;is the long-run elasticity of export éupply.

The increase in export value found in this way can be compared with the increase
expected by respondents to the survey. If the reported value is larger the final
price, OP3 will be larger than OP4 and vice versa.

It is by no means clear that respondents to the survey took account of the price
change when formulating their expectations about the potential increase in export
sales. If they did not, they would have reported an anticipated increase in export
sales volume of OQ4 — OQ4. This would overstate the increase if OP3 is larger
than OP4 and understate it if OP3 is less than OP4.

Price | D, D, S, S,
P, A
P E D] [C B
P, ¢
(0] ‘ Q, Q,Q;Q, Volume of exports

" Figure VI.1  Effect of eliminating waterfront delays on export prices
and volumes
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The actual increase in value is given by the sum of (OQz — OQ1)OP1 and (OP3
— OP4)OQa. For analysis purposes it is more convenient to consider only the
increase in excess of that resulting from the supply curve shift, that is the increase
relative to the area OQ2DP1 in figure VI.1. Relative to this export value the
expected increase reported by respondents not taking account of the price
change is (0Q4 — OQ2)OP1 while the actual increase is (OQ3 — OQ2)OP1 plus
(OP3 - OP1)0Qs.

Now
(OP3 — OP1)0Q3 = (OP3 — OP4)[0Q2 + (OQ3 — 0Q2)] (2)
and
(OP3 — OP4) = (0Q3 ~ OQ2)OP1/0Q2Es (3)
and from the triangle ADB it can be shown that
(0Q3 - 0Q2) = (0Q4 ~ OQ2)Es (Es— Ed) (4)

where Egis the long-run elasticity of demand for Australian exports.

Let Es/(Es— Eq) = K (5)

which gives
(OP3 —0OP1)0Q3 = K(OQ4 ~ OQ2)OP1(1 +a )/Es (6)
where o = (OQ3 - 0Q2)/0Q2 (7)

and o can be found from the reported increase by use of equation 4.
The total actual increase is then given by
Actual increase = (OQ4 — OQ2)OP¢ K[1 + (1 +au )/Eg] (8)
= (OQ4 ~ OQR)OP1[(Es + 1 +a )/(Es — Ed)] ()

The actual increase can then be found from the reported increase by multiplying
the reported increase by the factor in square brackets in equation 9.

The next stage of the analysis is to estimate the price change relative to OP4.
The increase in export value in excess of that estimated as due to the shift in the
supply curve will have two components. The first component is that due to an
expansion in volume and the second is that due to the change in price.

Let B be the proportional increase in export value in addition to that due to the
supply curve shift with no price change. Let B be relative to the area OQ2DP1.

Then B = [(OP3 — OP4)/OP4 + (OP3 — OP1)(0OQ3 ~ OQ92)/(OP1 OQ32) (10)
+(0Q3 - 0Q2)/0Q2]
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Now
(0Q3 — 0Q2)/0Q2 = E5(OP3 — OP4)/OP{ (11)
Therefore
[Es(OP3 — OP1)/OP4}? + (Es + 1)(OP3 — OP{)/OP1 -8 =0 (12)

The proportional price increase (OP3 — OP1)/OP4 can then be found by solving
this quadratic equation.

The total change in national welfare (the area P2FAP3) can now be estimated
from the supply elasticity, the value of the original exports and the price difference
OP3—~OP2. (OP3 - OP1 is found from the solution to equation 12 and OP1 -~ OP2
is found from the estimation of the costs incurred by exporters.)

VALUES OF THE ELASTICITIES

Estimation of supply and demand elasticities is by no means a topic on which
economists agree. For the purpose of this analysis, values which were
considered plausible were chosen from the range of values available in the
literature.

The long-run price elasticity of demand for Australian exports is especially subject
to debate. The ORANI model, for example, uses a value of —20 for most primary
commodities but makes a major exception for wool for which a value of -1.3 is
used (Dixon, Parmenter and Rimmer 1983; Cronin 1985). These are very much
higher than empirically derived long-run elasticities. For example, Jonson,
McKibbin and Trevor (1980) quoted a value of -0.12 for the long run aggregate
demand elasticity for Australian exports and Hickman and Lau (1973) estimated
a value of —0.74. Gordon (1986) reported the results of nine previous studies of
export demand elasticities, one of which was that by Hickman and Lau (1973),
and seven had results in the range -0.02 to -0.74.

The remaining estimate reported by Gordon (1986) of —4 is by Stoeckel (1978),
but this.was not an econometrically derived result. Stoeckel argued that the
econometrically derived results were implausibly low. Based on an assessment
of Australia’s share in world trade and export supply elasticities for the rest of the
world he concluded that —4 would be a more plausible value forthe export demand
elasticities for agriculture and mining exports. Similarly, on the basis of some -
comments of Harberger, Jonson, McKibbin and Trevor (1980) suggested that -2
was a lower bound for the long-run export demand elasticity.

Cronin (1983) commented that demand elasticities estimated ‘from carefully
derived analyses of individual commodity markets are usually smaller than those
used by the IAC'. After making separate analyses for beef and coal, Cronin said
he considered the most plausible values for the long-run export demand
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elasticities are about -4 for both rural products and minerals. Cassidy (1981)
cited a range of -1.66 to —2.66 derived by McDougall and commented that these
estimates were thought to be biased downwards. These elasticities were derived
for exports transported by liner shipping.

On balance it seems that a value of —4 for all commodity groups would be more
plausible than the rather large value of —20 used in ORANI. For this reason a
value of —4 was used for all commodity groups except for elaborately transformed
manufactures for which a value of —10 was assumed.

A range of opinions have also been expressed about price elasticities of supply.
The commodities subjected to the most attention have been rural products and
minerals. Pandey, Piggott and MacAulay (1982) estimated the value of the
long-run aggregate farm supply elasticity to lie between 0.6 and close to 1.0
depending on the assumptions made. Lloyd (1983) noted that empirical studies
rarely resulted in values greater than one for the long-run aggregate production
supply elasticity. However, the export supply elasticity exceeds the production
supply elasticity since it is a weighted function of the production supply elasticity
and the domestic demand elasticity (Pandey, Piggott and MacAulay 1982).1

Data in the Input-Output Table for 1983-84 (ABS 1989c) indicate that exports of
food and wool comprise about 30 per cent of Australian production of these
commodities. Using this information plus a value of —0.2 for the domestic price
demand elasticity (Tweeten 1967), 1.0 for the production supply elasticity
(Pandey, Piggott and MacAulay 1982; Lioyd 1983) and 0.5 for the price
transmission elasticities gives a value of 1.9 for the export supply elasticity. This
was rounded to 2 for use for the ATFCC group of food and live animals, which is
mainly agricultural output.

The next major commodity for which empirical results are available is minerals.
Cronin (1983) commented that ORANI used a supply elasticity of infinity for
minerals, that is, changes in supply can occur without changes in price. Cronin
argued that expansion of mineral supply generally incurred higher costs through
the use of lower quality ore, increased inland transport costs and so on. This
suggests a much lower elasticity of supply. He also cited overseas empirical work
which estimated supply elasticities to be in the range 0.2 to 2.0 and reported a
particular result for coal of 5. More recent evidence discussed by Freebairn
(1989) also indicates that a plausible value for coal is 5. On the basis of the

1. Anincrement in exports can be achieved by either increasing Australian production or by
decreasing Australian consumption, or some combination of these. Formally we should take
account of both effects by defining the export supply elasticity as:

Ex= Es (S/X)®sx + Ec (C/X)Dex
Where Esis the elasticity of production supply, Ecthat of consumptiondemand, Sis Australian

production, C is Australian consumption and X is Australian exports. The ¢are the price
transmission elasticities.

123



BTCE Occasional Paper 101

available information a value of 2 was chosen for crude materials and a value of
5 was chosen for mineral fuels (mainly coal).

Simply transformed manufactures (STMs) also depend to a large extent on inputs
from the rural or mining industries. Expansion of STM exports would require
increased production of rural or mining products, or diversion from exports of rural
or mining products. Hence STMs are likely to experience some constraints
inhibiting increased production, and so expansion is likely to incur increased
marginal costs. A value of 2.0 was therefore assumed for those exports.

The final group of commodities is the elaborately transformed manufactures
(ETMs). For the most part production of these commodities can be expanded
with no increase in long-run marginal costs, especially in the current environment
where there is a pool of unemployed labour and a high degree of capital mobility.
In general, factor inputs are uniikely to be constrained, except perhaps for some
categories of highly skilled labour. Moreover, exports of ETMs are small relative
to Australian domestic demand, so that the export supply elasticity for ETMs is
likely to be very much greater than the production supply elasticity. For this
reascn a high value of 10 was chosen for the supply elasticity of these
commodities.

The elasticities chosen forthe single-digit broad categories of ‘export commodities
are summarised in table VI.1.

TABLE VL1 PRICE ELASTICITIES OF EXPORT SUPPLY AND
DEMAND ASSUMED FOR NATIONAL WELFARE

CALCULATIONS

Demand Supply
ATFCC classification elasticity elasticity
0. Foodandlive animal . -4.0 2.0
1 Beverages and tobacco —-4.0 2.0
2 Crude materials —4.0 2.0
3 Mineral fuels -4.0 5.0
4 Animal and vegetable oils —4.0 2.0
5 Chemicals -10.0 10.0
6  Processed materials® —4.0 2.0
7 Machinery and transport equipment -10.0 10.0
8 Miscellaneous manufactures -10.0 10.0
9 Other -4.0 2.0

Manufactured goods classified chiefly by material (approximates
simply transformed manufactures).

g

Source Cassidy (1981); Cronin (1983, 1985); Dixon, Parmenter &
Rimmer (1983); Lloyd (1983).
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