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TABLE 4 RATE OF RETURN FOR SELECTED PORT AUTHORITIES ON
HISTORICAL COST BASIS, 1986-87

Maritime Sez:vices
Board 300 032 12 399 1 004 549 11 .. 2
Melbourne 105 207 33 406 527 102 6. 3
Geelong' 28 838 8 109 81 667 6 6
Brisbane 41 834 14 348 135 967 10 6
G1adstone 48 817 25 298 240 749 10 .5
Fremantle 42 688 4 961 60 619 8 .. 2
Port Hed1and 7 139 924 150 885 o. 6
South Australian
portsO 40 565 11 757 130 712 9 .. 0
Hobart 7 397 1 764 44 921 3 .. 9
Launceston 10 002 2 800 46 780 6.0
Darwin 4 888 (1 743) 46 653 (3 .. 7)

a. And before extraordinary and abnormal items"
b, Based on asset values at end of financial year"
c" Revenue and surplus are for the 18 month period ended

30 June 1987" Rate of return is estimated on an
annual basis ..

d. The Depaz:'tment of Marine and Harbours in South
Australia prepares its accounts on a cash basis with
the exception of depreciation"

Source Annual reports.

Similarly the Curran Report (New South Wales Commission of
Audit 1988) estimated the effect of revaluing the assets
of the MSB The effect was to reduce the rate of return
on total as sets after finance charges from 4" 9 per cent to
0 .. 99 per cent.. On a before finance charges basis the
reduction is estimated to be from the 11" 2 per cent shown
in Table 4 to 4 .. 4 per cent ..
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PORT AUTHORITY PRICING

Economic efficiency

A second major objective of port authority pricing is to
seek a pricing system that produces an efficient outcome,
To achieve efficiency in an economic sense requires the
achievements of both allocative efficiency and technical
efficiency"

Assessment of allocative efficiency

The price elasticity of demand for port services is
probably very low so that demand cannot be diverted or
increased by the level of prices" At current price levels
port author'i ty pricing practices are unlikely to have much
influence on the overall allocation of resources to ports

In States where one authority or department administers
several ports it is common practice to set uniform charges
across all ports.. A particular example is South Australia
where many of the ports export, wheat, are reasonably close
and therefore potentially competitive.. It is unlikely
that the operating costs of these pOI'ts are identical, If
prices were related to costs, exporters and shipowners
would have some incentive to choose the lower cost
facilities and thus enhance efficiency (Royal Commission
into Grain Storage, Handling and Transport 1988)
Clearly, the choice of port involves more than port
prices: land transport costs and relative voyage times are
also important factors. While generally there is little
competition between ports, there are some limited
circumstances such as those in South Australia where
pricing could be used to influence the choices of users"
Inappropriate pricing policies in these circumstances can
lead to investment decisions which may be incompatible
with the most efficient allocation of resources between
ports ..

Unlike many overseas ports Australian ports place a heavy
reliance on cargo charges.. Although much revenue is
derived from cargo charges it is difficult to identify
specific services provided in return for these charges"
Apart from the recent PMA (1989) proposals there are no
specific costs that wharfage charges are intended to
recover. Table 5 summarises the reliance on wharfage
charges of the major capital city ports

411



GENTLE

TABLE 5 SOURCES OF REVENUE FOR SELECTED PORT AUTHORITIES,
1986-87

Percentage of revenue'~

Source of revenue MSB PMA PBA SA FPA

Charges on ships 11 .6 13 3 23 .. 6 19 6 19. 7
Charges on cargo 43 .. 0 67. 4 51 .. 7 56. 3 30 2
Charges on services 8 .. 7 19 .3 24 .7 9 8 18. 9
Handling of cargo 36.6 14. 3 31 1

Total 100.0 100.0 100 .. 0 100.0 100 .. 0

a Only revenued derived from servicing ships on cargo is
included" Main revenue sources excluded are rents and
interest"

Sources Annual reports ..

The generally poor relationship between prices and costs,
as exemplified by wharfage charges, results in poor
information to port managers on the economic performance
of specific assets" The difficulty in matching revenue
and costs means that investment appraisal tends to focus
on cost minimisation rather than a more commercial
objective of profit maximisation (Joy 1987).. As a
consequence the allocation of resources to specific
facilities is unlikely to be as efficient as it could be
under a more rational pricing structure

While shipowners have only limited options on the choice
of port to visit, they have much more flexibility in the
choice of ship technology" Current pricing structures
with their emphasis on wharfage and uniformity of berth
charges irrespective of costs, provide little incentive to
shipowners to choose technology which optimises overall
system costs rather than ship costs alone.. A cost based
pricing system would provide increased incentive to
shipowners to choose the service or facility which best
meets their needs and in the longer run would encourage
the choice of technology by shipowners, stevedores and
port authorities which optimises overall system costs ..
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Assessment of technical efficiency

While the degree of cost recovery varies among port
authority assets it is unlikely that prices are below
marginal costs for most services" While the degree of
cross subsidisation as defined in economic terms is likely
to be small, price discrimination is certainly widely
practiced by port authorities" Allocative efficiency is
unlikely to be affected by cross subsidisation

There are some technical efficiency implications of the
current pricing structure" Port authorities generally
operate in markets in which there is little evidence of
competition" This has given port authorities considerable
freedom in the setting of prices" This freedom has also
meant that there has been only limited pressure to control
costs and little incentive to relate prices for services
to the costs of providing them ..

improve
avoid

Many users criticise the pricing policies of port
authorities because they are thought to lead to extensive
cross subsidisation. It is important in this context to
distinguish between cross subsidisation and price
discrimination The economic definition of a cross
sUbsidy requires that the service being cross subsidised
is priced at less than marginal cost and some non
subsidised services are priced at above stand-alone costs.

A port's technical efficiency may be influenced by the
pricing policies it adopts, in several ways" First, the
structure of charges could be designed to encourage higher
productivity of port facilities, For example, charges
which are based on the time involved in the use of
facilities may be effective.. If such charges were applied
to berthing or cargo handling it could improve the
utilisation of port facilities and raise port
productivity. In the longer run such pOlicies may
influence the choice of vessel used in particular trades.
However, in general, this approach is likely to be limited
in its effectiveness by the fact that port charges form
only a fraction of ship costs in port, the cost of ship's
time being more significant and providing most of the
incentive for the minimisation of delays. Joy (1989)
argues that high reliance on wharfage charges reduces the
incentive for stevedores to improve the operational
efficiency of leased facilities.
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excess capacity developing at port facilities Pricing
policies may only cause excess capacity (or conversely
only help eliminat,e excess capacity) if demand for
relevant facilities is sensitive to price changes,

A third way in which port authority pricing policies may
be related to technical efficiency is through the method
by which price increases are determined Charges based on
costs will not on their own be conducive to the
achievement of technical efficiency, In a near monopoly
market there is ample scope for the padding of costs and
the toleration of internal inefficiencies; particularly if
it is known that any cost increases can be assuredly
passed on to port users in t,he form of increased charges"
Consequently, if t,echnical efficiency is to be a major
objective it would be prudent to accompany cost based
pricing policies with other measures which create
preSSUI:'es to reduce t,hose cost,s"

The equity objective

The major difficulty with an equity objective for port
pricing policies is that there is no single definition of
which concept is perceived; it can mean different t,hings
to different people, However a common concept, of equity
is that it requires that there should be an equal
treatment of equals. That is, all customers in a market
pay according to the benefits they receive from the
service.

The question of incidence is closely related to equity as
the actual burden of port charges will not necessarily
depend upon where t,he charge is levied in the first
instance, but also on the degree to which the users so
charged can pass on these charges to other users or
customers" The degree to which charges can be passed on
depends on the relative elasticities of demand for, and
supply of, the services available within the port.

Given that, Australian pprts are generally chaI:'acterised by
low levels of inter-port and intra-port competition and
restricted choice of service provider, and also that port
charges are a small percentage of the landed value of
goods, it is probable that the great bulk of the incidence
of port charges falls on cargo owners, For many equity
issues, such as the balance between cargo and ship based
charges, alterations to current pricing structures may
have little effect on which major groups ultimately bear
the burden of the charges ..
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PORT AUTHORITY PRICING

The practice of levying charges on a periodic basis,
rather than a usage basis, for Conservancy charges raises
an equity issue which is not reduced by t.he incidence
effects di scussed above" State conservancy charges are
generally levied on a Gross Registered Tonnage basis,
covering a period varying from 30 days (Queensland) to 6
months (New Sout,h Wales, Victoria and South Australia).
Tasmanian ports generally incorporate conservancy in the
Tonnage Rates levied for each port use.

The periodic basis of charges obviously benefits vessels
making frequent use of port facilities, and disadvantages
those which make only one or two port visits within the
period for which the charges are current, Coastal vessels
thus gain greater benefits for the amount they pay than do
overseas trading vessels, especially those on voyage
charter as is common in bulk trades C:ross subsidisation
is probably not involved, as the ma~ginal costs of
navigation aids and bUoys are zero or close to zero"

Apart from the issue of periodic payments the removal of
perceived i.nequities in the charging system is unlikely to
have a significant effect on the final incidence of those
charges"

other' characteristics of pricing structures

Generally simplicity is a desirable characteristic of
pricing structures. Port users benefit from a clearly
understood structu~'e and predictable overall charges"
Port authorities benefit from the lower administrative
costs of a simple system. The long history of current
port authority charges has led to an unnecessarily complex
system.. Wharfage charges, especially, are noted for their
complexity ..

The objective of as si sting economic development through
low port charges, especially for exports, is based on the
relationship between the ports and the rest of the
economy" Government may wish to adopt port pricing
policies designed to have an effect on economic activity
within the port's catchment area and promote exports,
However, these objectives are more effectively pursued
through direct economic grants or subsidies ..
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DIRECTIONS FOR CHANGE IN PORT AUTHORITY PRICING

In economic terms the power of a pricing system is the
influence it can have on the behaviour of economic agents"
As noted earlier the elasticity of demand for port
authority services is, with few exceptions, very low" It
is important, therefore, in recommending changes to
existing pricing systems that behavioural aspects are
considered. There is little point in making a change to a
pricing system if the change has no effect on providers or
consumers of the relevant services ..

Cost-based pricing

The most significant proposed change involves a move to
charges based on the costs of providing individual port
services, rather than relying on general charges to
achieve financial balance.

Most writers favour this approach (Joy 1988, Heggie 1974)
and the PMA (1989) and the MSB have announced their
intention of moving to systems based on this principle.;
The arguments in favour of cost-based pricing rest on its
influence on the behaviour of participants in the port
industry" A cost based pricing is unlikely to have any
significant effect on port throughput because of the low
price elasticity of demand for port services, In the long
run it may have some influence on ship owner's choice of
technology as a cost-based pricing system is, for most
Australian ports, almost certain to result in a much
greater emphasis on ship based charges"

A cost-based pricing system in Australian port,s will
resul t in higher prices to shipowners (the proposed PMA
new pricing structure includes an average increase in
tonnage charges of 358 per cent (PMA 1989)). While the
elasticities of supply and demand ensure that the burden
of these increases will fall largely on cargo owners, a
rational shipowner would respond to the higher charges by
seeking out those facilities and operating procedures
which reduce the charges levied by port authorities on his
ships. In the longer run productivity enhancing
investment in port facilities by stevedores and port
authorities would become more attractive. Overall at the
micro level within the port many changes which improve
efficiency could occur,

A pricing system based on costs and a requirement. to earn
a commercial rate of return on assets would encourage port
authorities to become more efficient and to be careful
managers of the assets under their control. A cost-based
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PORT AUTHORITY PRICING

pricing system requires that port authorities know what
their costs are" Many authorities are presently unable to
obtain this information in other than aggr~gated terms, A
number are developing systems which will provide this
information, A knowledge of costs and the setting of
prices to cover them can provide pressure for controlling
them" A requirement to achieve a target rate of return on
investments also implies that port authorities would need
to take account of prices and costs when investments are
being evaluated, Thus a rational pricing system has the
potential for providing a driving force for improved port
authority efficiency"

The adoption of cost-based pricing, in conjunction with
cost control measures and price cap fOI:mulae, will
contribute to the achievement of the goals of port
authority pricing" Financial balance will be easier to
achieve when the costs of services aI:'e clearly identified,
and thus more clearly amenable to management control,
especially in an environment of low trade growth,
government-imposed price increase limits and financial
stringency generally,

Asset valuation

The high proportion of port authority costs represented by
capital charges indicates the importance of asset
valuations in the setting of prices" Commercial practice
is for non-current assets to be revalued regularly.
If port authorities are to adopt a more commercial
approach to their operations they too will need to revalue
their assets on a regular basis,

There are also good economic reasons why assets should be
revalued regularly, Primarily this is to ensure that the
assets employed by a port authority more closely reflect
the opportunity cost to society of employing resources in
port applications rather than some alternative use"

There is evidence that some pOrt assets are greatly
undervalued at present, and that if replacement costs or
opportunity costs were used, considerable increases in
some port charges would be required to meet those costs"
A mOre likely outcome is that port authorities would have
to examine the performance of their assets more
critically, Those assets found to be under-performing and
under-used would be disposed of or consolidated so that
the asset base would be more appropriate to the demand
expected for the authority's seI:vices" That is, asset
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valuations based on market or replacement costs can lead
to fairly rapid gains in efficiency

Land deserves separate consideration" Port authorities
often had land vested to them at no cost or else obtained
by them in the past at costs which bear no relationship to
current values" Land obtained in these ways attracts no
financing or depreciation charges, The port authority
does not incur any direct costs of owning this land.
However the opportunity cost of using land for port
authority purposes can be high particularly in land
located close to the central business districts of major
cities" In these circumstances port authorities should
seek to earn a target rate of return on the use of port
land to indicate that port use is at least as valuable as
any alternative use. If port users are unwilling to pay
charges which achieve a target rate of return then clearly
welfare can be improved by releasing the land for
alternative uses where appropriate rates of return can be
achieved"

Rate of return

Rates of return are important from two points of view:
from the standpoint of the port authority's investment
policy, and from the standpoint of 'dividend' payments to
State governments by port authorities.. In principle the
target rate of return should equal t,he rate of return
achieved in the private sector for investment of
equivalent risk"

It can be argued that port investments are not risk free
on the basis that port throughput and revenue are strongly
correlated with general economic conditions, Target rates
of return should therefore include a premium above the
risk free rat,e of return.. Investments in port development
should only be undertaken, fx'om an economic point of view,
when the expected rate of return equals or exceeds the
rate of return target ..

Dividends to State governments should be in the form of a
rate of return on net equity rather than a percentage levy
on revenue, as is current practice in some States. A levy
on revenue is, in effect, a tax on port users rather than
a reward for investment.. Port services are an
intermediate good, the demand for which is a derived
demand" It is a well established principle in taxation
theory that taxation of intermediate goods should be
avoided
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PORT AUTHORITY PRICING

Achievement of the t,arget rates of return stipulated by
the relevant State governments is not by itself, in a
largely uncompetitive environment, an indication of
operational efficiency. In the absence of government
price controls, target rates of return can be met merely
by increasing prices. Other measures are necessary to
ensure that port authorities have incentives to reduce
costs as well as using the pricing system to achieve rate
of return targets. These could include specifying target
levels of performance to be achieved by port authorities,
or setting price-cap formulae to be adhered to or some
combination of these"

Pricing to recover fixed cost,s

The previous section discussed the level of fixed costs
that should be recovered by a port authority's prices,
The next issue is how these costs should be distributed
among users" Two basic approaches are often suggested by
economists" These are the use of Rarnsey prices and two
part tariffs" Both approaches require that each user
cover marginal costs but diffex:' in the manner of charging
for fixed costs ..

Ramsey prices are derived from the elasticity of demand
each user has for the service" The portion of the price
above marginal cost is set, according to this principle,
in inverse proportion to the user's price elasticity of
demand" In practice, elasticities of demand are difficult
to measure with any accuracy and ihstead some proxy is
often used.

The proxy chosen should be easy to measure as well as
having some logical relation to the elasticities, In
practice earning capacity of the ship is a useful proxy"
Port authorities in the past often chose NRT as the proxy,
it being argued that it was meant to be a measure of the
earning capacity of the ship. In more recent times NRT
has been replaced with GRT mainly because NRT has become
less reliable as an indication of earning capacity
(Corkhill 1977). Length of ship and draught may have some
relationship to the i.nitial capital costs incurred in
providing berths and channels. However, these measures
are not as strongly related to earning capacity and in
turn the price elasticity of demand, the relevant measure
for Ramsey pricing (Heggie 1974).
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The other pricing approach, two-part tariffs, requires
that each user pay a lump sum as a type of entry fee (or
periodic charge) to cover fixed costs and a separate
charge to cover the marginal cost of each service
consumed" Some conservancy dues appear to be based on a
system of this type The marginal costs are close to zero
so that once the lump sum charge (based on GRT) is paid no
further charges are levied during the specified time
period. This approach can given rise to some equity
issues between different classes of ship operators as
discussed previously. The use of Ramsey type prices would
avoid the equity problem while still being consistent with
financial balance and efficiency objectives,

When new investments are requested by port users a
different basis for charging may be appropriate depending
on the type of investment requested. Heggie (1974), for
example, suggests that if shipowners request that a
channel be deepened then the costs of the channel could be
recovered by levying a surcharge on all ships benefitting
from the deeper channel" Where a particular trade
requests the channel deepening then the charge could be
based on the volume of cargo benefitting from the
investment ..

Cargo or wharfage charges have traditionally been based on
price discrimination principles" However, an important
result of moving to cost based pricing would be to shift
charges more towards ship based charges, Cargo-based
charges would be set to recover only those costs directly
associated with the movement of cargo, These could
include the costs of storage space, cranes (if they are
not charged for separately) and possibly all or part of
the horizontal surface of berths. The net result of cost
based pricing would be a much smaller proportion of
revenue derived from wharfage charges" The need for price
discrimination for cargo based charges would be reduced or
possibly eliminated. Other approaches are possible. For
example, the PMA (1989) has proposed that wharfage be used
as a balancing item ~o recover costs not recovered by
other charges (which are cost based), These remaining
costs are mostly overheads .. Under the PMA proposal
wharfage charges are reduced substantially and all forms
of cargo discrimination based on commodity or trade are
eliminated, SUbstantially reduced wharfage charges
provide the opportunity for a greatly simplified charging
system with lower administrative costs ..
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PORT AUTHORITY PRICING

Leasing policy

Port authority leasing practices currently involve long
leases (20 to 25 years typically). The long leases confer
a degree of market power on the intermediate suppliers of
port services. Port users and some port authorities have
expressed concern t,hat long leases have resulted in
reduced quality of service and high prices (ISC 1988a).

Goss (1987) among others has proposed that short-term
leases (about five years) be adopted by port authorities
to encourage so-called ' serial' competition between
contenders for the right to provide specific port
services" In this way it is considered that the port
authority could provide an incentive to improve efficiency
and lower prices charged to users"

Such an approach would have implications for port
authority investment, given that lessees would be less
willing to make capital investments in facilities the
shorter the lease period involved" Specialised equipment
and infrastructure may have to be provided by port
authorities rather than by the operators to make the
market for the right to provide the services more
contestable.

Nevertheless, the costs and benefits of short-term leases
should be considered, as an alternative to long-term
leases. An increase in the competitive pressures on
lessees would have beneficial effects on the operational
efficiency of ports, especially in the area of
stevedoring, as well as direct effects on port authority
revenues" Factors which influence the feasibility of a
move to short term leases include the availability of a
sufficient number of potential operators to ensure
competitive tendering and whether all potential operators
would have equal access to waterside labour" This latter
point is relevant under current waterfront labour
arrangements but may be of less importance following the
outcome of the ISC Waterfront Strategy Inquiry.

Impacts on ~sers

There are implications for users of the inefficiencies
arising from current pricing practices" Inefficiencies
increase the level of costs that must be met from revenue
derived from users" That is, an inadequate pricing system
increases the prices paid by users for port authority
services on average"
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However I the major impact of port pricing reform on port
users would be redistribution of charges between different
classes of users, the most important example being a move
from cargo based charges to ship based charges.,
An important issue is whether pricing refo~m will be
revenue neutral" More rat,ional asset pricing would
increase the revenue requirements of a port authority but
this could be offset in some states by a move from
dividend policy based on a proportion of revenue to a
target rate of return on equity" A rationalisation of the
asset base by disposing of underperforming assets is also
a likely consequence of a more commercial approach which
would also serve to reduce the revenue needs of the port
authority.. The PMA (1989) has indicated that its pricing
reform will be revenue neutral and that any shortfall in
achieving its rate of return target will be met by
efficiency gains. This approach has merit as it indicates
to users that the authority is willing to share in the
costs of moving to an improved system" However where port
authority assets were substantially undervalued,
efficiency objectives might not be compatible with
continued revenue neutrality"

The move from an emphasis or cargo based to ship based
charges might initially appear to result in a major
reduction in costs for cargo owners" However, shipowners
are able to pass higher ship charges costs on to cargo
owners in t~e form of higher freight rates with the result
that the final incidence of the charges may not differ
greatly from the current incidence, For bulk commodities
subject to wharfage charges and sold fob, reduced Wharfage
charges may be reflected in lower fob prices as a result
of higher port charges on ships and higher freight charges
to overseas buye.l:'s"

Users would benefit from a greater clarity of the charging
system. They would also benefit from improved investment
policies of port authorities and improved efficiency
generally,

CONCLUSION

The major impact of an improved pI'icing system would be on
port authorities themselves. The improved costing systems
required by the reformed pricing syst.em would allow better
control of costs.. A major outcome would be a better
assessment of potential investments and management of
existing assets ..
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