A MODEL OF LINER PRICE SETTING

By Bernhard J. Abrahamsson

In the May 1967 issue of this journal! Professor Sturmey discussed some of the
problems involved in formulating a theoretical model of the price-setting practices of
liner conferences. After arguing that the concept of conferences as profit maximizers
is untenable, he concludes that it is impossible to formulate a determinate theory
of their pricing policies, though it is still possible to explain these policies. He then
explains them in terms of a concept of deterrent pricing.

The present article offers another explanation of conference pricing policies. At
the same time it is hoped to make a contribution, no matter how small, to the contin-
uous discussion in the Shipping Committee of UNCTAD between developed and
developing countries.

The point of departure is the upward trend of liner freight rates in the postwar
period, which is often considered by developing countries as a serious threat to the
expansion of their trade. During the same period tramp rates have generally fallen.
It may seem natural for a particular country to view conference rates as discrimin-
atory against its trade if the rates are lower for similar commodities in a neighbouring
country’s trade. Although such simple comparisons are not valid, they are made,
and the feeling of discrimination has been a factor in attempts to affect rate structures
by developing national shipping. Conferences, however, maintain that the increased
rates reflect the steadily increasing costs of operation, and therefore that the factors
affecting these costs must be corrected if lower rates are to be obtained.

Although it is not disputed that operating costs have increased, it is argued that
cost increases explain only part of the increase in conference rates. Part of the rise is
due to what we will call “compensatory” increases in the rates, and these result from
the different market structures in the liner and tramp trades.

A SHIPPING MODEL

The model respresents the behaviour of one firm — that is, one shipowner — in a
conference covering a specific trade route. The institutional framework within which
the firm operatesis described as follows.

The Institutional Framework
Conferences are formal agreements to control competition and avoid price wars.
Prices are fixed by the conferences. The conference agreements can be of several

I“Economics and International Liner Services”, by S. G. Sturmey. Journal of Transport Economics
and Policy, Vol. 1, No. 2, pages 190-203.

321




September 1968 JOURNAL OF TRANSPORT ECONOMICS AND POLICY

kinds: from outright pooling agreements, or allocations of numbers of sailings or
shares in the total volume of trade, to service competition. The conference of a
particular trade route assesses the total amount and kind of cargo moved on the
route. Freight rates are then determined on the principle of “what the traffic will
bear”.

The members then either have shares of the trade allocated to them or are left to
compete on a service basis — i.e., non-price competition. Although the allotted share
is determined with reference to the shipowner’s capacity and customary share of the
trade, only rarely will it enable him to utilize his full operational capacity.

On every liner route there are also tramp cargoes to be moved. The freight rates
for these cargoes are set in a competitive market and are outside the scope of confer-
ence regulations. If liners accept such cargoes they become price takers rather than
price setters.

Assumptions

It is difficult to adapt ship size exactly to the amount of cargo available, especially
if the amount varies at different periods. Thus the large size of the indivisible unit
in shipping, together with the uneven flow of cargo, makes it unlikely that the
supply of space and cargo match exactly at any particular time. Furthermore,
ship owners supply space up to capacity, because variable costs are small and there
are costs connected with laying up.

The firm is guided by two objectives, namely, profit maximization and security
of profit. There is a trade-off between the two objectives, as a result of which the
firm has become a member of a conference. Working within the constraint of confer-
ence rules, the firm seeks profit maximization and obtains some security of profit
from the conference.

The possibility of selling ships is ignored. When freight rates are high there is no
reason to sell; and when rates are low the short-run incentive to sell ships is small,
since demand for and prices of ships vary directly with freight rates.

There is joint supply of liner and tramp space, though 7ot in fixed proportions. In
other words, when a ship is put into service carrying liner cargo but is not fully
utilised, excess space exists which may be used for tramp cargo. Since the choice is
between tramp cargo and empty space, tramp cargo will be carried as long as
freight rates cover variable costs. The liner carrier, therefore, supplies tramp space
as the result of supplying liner space. The joint supply characteristic is, however,
one-sided. That is, while liner services produce tramp services as a joint product,
tramp services do not in general produce liner services.

Tramp and liner services are differentiated when either is exclusively engaged in
by a carrier. Different cost structures are applicable to the two markets. But when a
carrier is in the tramp market as a result of inevitable joint supply, the liner cost
structure is applicable to both services. From his point of view no differential service
is performed when he accepts tramp cargoes aboard his liner. He will not reduce
speed, strip the ship of cargo-handling gear, or change his sailing schedule because
of the tramp cargo. Nor is it a differentiated service from the shipper’s point of
view. Speed is of minor importance to him, and the special cargo handling facilities
of the liner are neither needed nor used. If the carrying of tramp cargoes in liners, as
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“parcels”, is not interpreted by either carrier or shipper as differentiated service, the
relevant cost curves are, notwithstanding the joint supply, those ofliner shipping.

The ratio of variable costs to fixed costs is small in shipping, and full cost pri¢ing is
practised : price must be equal to or greater than average total cost.

In practice, the firm checks on this condition in each conference trade it particip-
ates in by comparing the ratio of total revenue earned to total costs incurred in the
trade during the period (t) with the corresponding ratio for period (t-1). On the
basis of this comparison, the member may decide to attempt to secure a revision in
conference rates.? Thus the measure of analysis used in this model is average total
cost of shipping space supplied during that unit of time used in the calculations of the
above-mentioned revenue/cost ratios. On the basis of other researchers’ empirical
observations, it is assumed that average total cost falls till the point of full capacity is
reached and then rises steeply.?

The following abbrevaitions will be used in the model:

AC = Average total cost

AR = Average revenue

ART or PT = Average revenue or freight rate in the tramp market
ARL or PL. = Average revenue or freight rate in the liner market
AVC = Average variable costs

DL = Demand for liner space

P = Price

Q = Quantity

TC = Total cost

TR = Total revenue

The firm will produce at a point where AR exceeds AC by a maximum amount.
Given the assumed shape of the AC-curve, that point will also fulfil the condition
that AC equals AR at full capacity — where the AC curve rises vertically — and this
expression will henceforth be used to indicate profit maximization. Since each
member of the conference has his say in the setting of rates, it is assumed that rates
are set at such a level that the highest-cost member can at least cover his costs.
Should this level be inconsistent with “what the traffic will bear”, the high-cost
member may withdraw. Pooling agreements, however, may permit the less efficient
operators to be supported by the other conference members. It is assumed, there-
fore, in the model that follows, that there is no carrier whose AC curve lies above the
AR curve. According to their cost structures, then, conference members earn either

2D. L. McLachlan: “The Price Policy of Liner Conferences”. The Scottish Fournal of Political
Economy, Vol. X, No. 3, Nov. 1963. Professor McLachlan states that such checks are made semi-
annually in some of the larger liner companies. Given that “the lower limits to conference rates are
broadly set by the condition that they should cover total costs of liner operations and provide suffi-
cient profit to induce owners to maintain their fleets” (Shipping and the World Economy, UNCTAD,
TD/14; TD/B/C.4/17/Rev 1; 1967, page 5), it would seem that at least some conference members,
on the assumption of a certain cargo mix, attempt to have the rates set so as to cover total costs over
the accounting period.

3W. J. Eiteman and G. E. Guthrie, “The Shape of Average Cost Curves”. American Economic
Review, December, 1952.

4UNCTAD, op. cit., page 5.
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normal or super-normal profits on the space provided for the liner market.3

Although the firm’s share in the total trade is in practice often determined by a
bargaining process within the conference, it is assumed, for graphic simplicity, that
each member is allotted an equal share in the trade.

The assumptions of the model are then:

1. Industry demand in the liner market is relatively inelastic over the relevant
range: a change in P leads to a proportionately smaller change in Q.

2. Demand for the firm in both the tramp and the conference liner market is
perfectly elastic. For the liner, however, this is true only up to a certain quantity.
3. Carriers operate on the “full-cost” pricing principle; profits are maximized
subject to the constraint of conference rules.

4 The AC curve falls until full capacity is reached and then rises steeply.

5. PLis the liner tariff rate set by the conference. It is set on the basis of “what
the traffic will bear”, but with consideration given to the cost structure of
members: thus the rate is set at a level where AR equals AC for the participat-
ing highest cost member. PL is rigid downwards.

6. Each member is allotted an equal percentage of the trade. If this share is
not sufficient for capacity utilization of the fixed capital, the excess liner space
may be used for tramp cargoes.

7. The conference does not completely control capacity. Although rates are
set by the conference, each member is free to seek his own capacity level — in
other words, the individual member is free to withdraw, or to build and put
into service, any number of ships.

It is also assumed that tramp rates never exceed liner rates, because the low value
of bulk cargoes keeps tramp rates down. Before we proceed to the model represent-
ing the behaviour of one conference member, a short exposition of the liner industry
price-setting mechanism is given below.

Industry Price Setting

As mentioned earlier, PL is set on the principle of “what the traffic will bear” —
that is, at a point where the demand for liner services becomes elastic. Conference
rate-making is a joint effort, and each contribution is based upon ‘the subjective,
and more or less intuitive, conception of the shipping firm as to what the traffic
will bear, in which, however, an established institutional custom probably plays an
important role”.® Thus PL will not necessarily be at the level determined by the
intersection of market demand and supply curves for any particular member or for
the conference as a whole. It is also possible that the point of “what the traffic will

3“Normal” and “super-normal” profits are used here in the conventional theoretical sense which
refers to the location of the AC-curve relative to the AR-curve. That is, “normal” profit provides
no incentive for firms either to leave the industry or to enter it; “super-normal” profits would attract
new entrants. This usage does not imply any assessment of the actual level of profit rates in shipping,
or any comparison of these rates with those of other industries. In fact, available data indicate very
low profits in shipping in both the U.K. and the U.S. in recent years; there is no reason, however,
why the same should apply in other shipping countries. It is to be noted that this statement does not
cover space used in tramp service (see later).

ST. Thorburn: Supply and Demand of Water Transport, page 119 (Stockholm: Business Research
Institute at the Stockholm School of Economics)
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bear” thus established is not the true point where demand becomes elastic.

The situation is depicted in figure 1A, in which it is assumed that PL is set at a
point above the equilibrium rate determined by the intersection of the demand
curve (DD) and the supply curve (not shown in the diagram). Figure 1B shows the
allocation of available capacity between liner and tramp services. At the price PL,
(O-Q.;) will be engaged in the liner tradé and (O-Q2) will be either unused or
engaged in tramp trade at the tramp market rate PT. The PL thus determined
becomes the conference members’ AR curve; this is therefore perfectly elastic over
the range corresponding to the allotted share, which is taken as 0,Q , in figure 1,
part C, and in figure 2. ' )

P

The Model

The firm can supply any amount of space up to (0,Q ,) at the fixed price PL, or at
a higher price if PL is only a minimum rate. If it wants to supply more, it must
leave the conference; it will then be free to lower its price and supply as much
space as it can employ. Neither alternative is rational. A higher price would mean a
loss of business; to leave the conference would invite price wars, and conferences
exist to prevent these.

The excess supply can, therefore, only be sold in the tramp market at PT. Thus
the firms’ AR curve becomes the line PL, A, B, ART. With the AC curve falling
until capacity is reached and then rising vertically with ART intersecting the vertical
part, AC equals AR where AC is minimum - i.e., profits are maximized at capacity,
which is the lowest point of the AC curve. This is always true where ART lies above
the minimum point on the AC curve. Should ART lie below the AC curve, the firm
may still try to operate at capacity, since this minimizes AC, and profits may in-
crease. The amount of TR depends on how far to the right capacity output lies, on the
levels of PL and PT, and on the size of the allotted share. TC depends on the capacity
utilized. Super-normal profits are earned if TR exceeds TC; when they are equal,
normal profits are earned. 4

Several situations can be visualised. If the allotted share equals capacity, and the
lowest point on the AC curve coincides with PL, the carrier earns normal profits
and engages in the liner market only — i.e., AC1 at point A is relevant.

The same is true if the allotted share exceeds capacity and the lowest point on the
AC-curve coincides with PL to the left of A. .

If the allotted share exceeds capacity and the lowest point on AC is below PL,
then the carrier engages in liner trade only, but he earns super-normal profits —
that is, some point below and to the left of A applies.

If capacity exceeds the allotted share and PL is given, profits depend on the
relative positions of the AC-curve and ART. If the lowest point of AC coincides with
ART (and PL is above ART), then TR is greater than TC and super-normal
profits occur — 7.e., AC4 is relevant. :

By assumption 5, the lowest point of the AC curve cannot lie above PL. Allotted
shares do not usually engage full capacity. There are therefore three possibilities.
(i) The capacity point of the AC curve coincides with ART, as mentioned in the
preceding paragraph. (ii) The cost curve’s lowest point lies below ART. In both
these cases super-normal profits are earned; ACg and AC4 are the relevant curves.
(iii) The AC curve’s capacity point lies somewhere between PL and ART. In this
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case AC2 applies. The space used in the liner market earns super-normal profits
as long as the AC-curve cuts the (PL-A) line to the left of A. In the marginal case,
AC goes through the point (A) and only normal profits are earned on the space
engaged in that market. But TR is the sum of revenues earned in both markets.
When total cargo space is considered, super-normal profits are earned as long as
AC’s lowest point is on or below ART.

The situation relevant to the present analysis is presented in Figure 3; it is case
(iii) mentioned above, where ART lies below AC. The firm may still enter the tramp
market. Whether it does so or not depends on whether the revenue from the tramp
market exceeds the addition to total costs entailed by carrying the tramp cargo.
In other words, it depends on the relative sizes of the shaded rectangles X and Y.”
If X equals Y, profits will not be affected by the choice between engaging in liner
trade only and engaging in both markets. If Y is larger than X, profits are increased
by engaging in tramp operations; but if X is larger than Y, the firm will not enter
the tramp market and the excess capacity will be unused. Super-normal profits are
earned on the utilized capacity in either case. These profits provide the incentive for
new entrants into the shipping industry offering non-conference liner services.

SOME DYNAMIC ELEMENTS

As trade increases over time, demand for liner services increases. The conference
adjusts each member’s share accordingly. Profit expectations and technological
progress lead to growth in operational capacity. That is, (PL-A) in figure 3 is
lengthened and the AC-curve’s capacity point moves down and to the right. But, as
mentioned above, there is an incentive for new firms to offer non-conference services.
The “security of profits” motive may eventually prompt some of these firms to seek
conference membership; if this is granted, their admission will increase both the
total conference capacity available and the number of firms among which-the trade
is to be allocated. This counteracts the effects of increasing demand and shortens
(PL-A); demand must increase by more than aggregate capacity if the allotted
share is to grow. At the same time there may be an increase in the excess capacity
that may enter the tramp market, thus exerting downward pressure on tramp rates.
If (PL-A) becomes smaller and PT falls, some firms will withdraw from the tramp
market and move along the AC-curve to the left. This inefficient level of operation,
with increased unit costs, leads to pressure for higher PL.

A discussion of the shift of the AC-curve leads to similar results. If the costs of a
particular firm’s inputs have increased more than is offset by technological progress,
the AC-curve moves upward to the right. The essence of the conferences’ argument
about increasing costs is that this movement of the AC-curve is larger than the
increase in demand, and thus justifies a rise in PL. But as demand increases one would
expect the point where demand becomes elastic to rise as well, and conferences
would therefore raise PL regardless of costs. Indeed, one would expect PL to be
raised even if cost remained unchanged or even declined.

TArea Y represents the reduction in average total cost achieved by operating up to the capacity
point, multiplied by the cargo space used in the liner market. Area X is the difference between
average total cost at capacity multiplied by the cargo space used for tramp cargo and the average
revenue on tramp cargo multiplied by that tramp space.
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In figure 1A demand has increased from DD to DyD;; in figure 1B the available
liner capacity hasincreased from QL to QL. Thus, the result of the dynamic changes
is that more space is engaged in the liner market at a higher PL, but at the same
time more space will also be engaged in the tramp market because of joint supply.

Assuming that ART remains unchanged and that average costs are rising, the
distance between the AC curve and ART increases, and the “loss” on space engaged
in the tramp market (i.e., the difference between tramp rates and average costs) is
increased — an increase enhanced by the greater amount of space engaged in that
market. This “loss” is partly offset by more space engaged in the liner market
at the new higher PL. If, however, ART falls over time as (PL-A) moves to the
right or left and the AC curve upwards to the right, then the distance between AC
and ART increases further and “losses” in the tramp market segment are again
increased. This is likely to happen, because any entry by liners into the tramp trade
in one route would depress tramp rates in that route. The mobility of ships and the
competitive structure of the tramp market would enable the marginal operator to
move to another trade route. This would increase supply on that route, and the
“spill over” effect would continue until the whole tramp market was stabilized at
lower rate level. :

Since AVCin the liner market is small, ART can fall to a relatively low level with-
out discouraging the conference members from engaging in the market. That is, it
would still be rational to choose to carry tramp cargoes rather than to go in ballast.
Should, however, ART fall far enough for conference members to withdraw from
the tramp market, TR must come from the liner market alone. If TR is not suffici-
ently high — i.e. if TR is less than TC - a higher PL is desirable for the individual
member. With a falling AC-curve, operation at less than capacity.would also result
in a higher PL, since in such a case average costs increase. PL is only rigid downward,
and can be raised by individual members. But not all members will raise their prices,
since different cost structures mean different requirements for TR. If at first only
one shipowner raises PL, he is likely to lose part or all of his allotted share to confer-
ence members who find it worth while to disregard the rules and take more than
their shares; or a non-conference carrier may capture it. Since conferences exist
for their members and consideration is given to the marginal member, there is a
tendency for conferences to readjust PL to the new higher level dictated by higher
AC resulting from the withdrawal from the tramp market.

The number of conference members participating in the tramp market at below
average cost will increase as ART falls. This happens because the greater the differ-
ence between PL and ART, the greater the possibility of a particular firm’s AC-
curve being above ART. Thus, the lower ART falls, the greater the pressure within
the conference to withdraw from the tramp market. If we for the moment disregard
that PL is set on the principle of “what the traffic will bear”, this leads to pressure
from firms toward higher PL. The more conference members there are pressing for
such an increase, the more probable it is that the increase will occur.

As PL and the AC-curve move upwards and ART moves downwards, the rectan-
gles X and (Y 4-Z) in figure g increase in size. Should X exceed Y, total losses would
be incurred. The only way to offset such a development — given ART — is to try to
increase Z or Y, the latter by lowering AC at full capacity through innovation. It is
possible simultaneously to reduce X and increase both Y and Z if the individual
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share Q , can be increased. Given demand for liner space, this implies that a reduced
number of carriers is desirable from the firm’s point of view; but, as mentioned
earlier, the number is more likely to increase. As mentioned earlier, if firms at the
end of an accounting period find that profits have fallen by comparison with some
acceptable base period, the immediate reaction may be pressure within the con-
ference to raise PL in order to increase Z by the amount by which X exceeds Y.
That is, the members would resort to “compensatory’ increases in PL. This would
be feasible if the level of “what the traffic will bear” assumed by the conference
when setting the original rates lay below the true level. Although, as mentioned
earlier, the two levels may not coincide, the conference and its members act as if
they did.

The setting of PL on the principle “what the traffic will bear” implies that PL
is set at the level where DL becomes elastic. Unless the shape or position of DL
changes, PL cannot be increased without a proportionately larger loss of sales.
Therefore, compensatory increases can occur only if the conference can change the
shape or position of DL so as to make it inelastic over the range between the old and
new PL, or, in other words, if they can raise the point of “what the traffic will bear”.
Whether this can be done depends on the availability of alternative means of
transport and the possibility that some shippers might withdraw their custom
altogether. Some of them might use small chartered tramp ships; but, since the costs
per ton increase rapidly when very small ships are employed, this is rarely practic-
able.?

The only feasible alternative, for ocean transport, is the use of non-conference
liners. The availability of these liners varies according to the trade route. Given that
independent liner service, in a particular trade, is an inadequate alternative to all
conference services, and given that freight accounts for a very small part of delivered
price of a liner commodity, a small - or even a large — percentage increase in PL
above “what the traffic will bear” would only initially result in a proportionately
greater decrease in sales. A small increase in PL means an even smaller increase in
landed price, and, if the elasticities of demand and supply of the goods carried by
liners are such that the incidence of the increased freight can be passed on to the
consumer, the point of “what the traffic will bear” will, with some time lag, be
raised. If, however, the original point arrived at by “intuition” and ‘“‘custom” was
not correct the new point may reflect merely a tardy adjustment between the true
and assumed points, and not a dynamic change in demand. The reaction of shippers
to a rise in PL, and the possibility that such increases may lead to legislation and
control of conferences, will probably deter the conference from resorting to compensa-
tory increases unless the pressure from members is very strong.!0

Increases in PL dictated by increased AC resulting from the withdrawal of liners
from the tramp market would, in effect, probably show up in the dynamic changes in
operating costs and demand for liner services, and it would be difficult to distinguish

8See D. L. McLachlan, op. cit.

9Thorburn, op. cit., page 117.

10The political powers of governments thus act as an effective competitive force. The politically
feasible freight rate level determines to a great extent the rate of increase in PL, the time of implemen-
tation and the permancency of the increase. That is, at each instant of time the political environment
determines what conference price policy may be tolerated without evoking government interference.
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the effects of rising costs resulting from a movement along the AC-curve from those
resulting from a change in the position of the curve. That is, a movement along the
curve would be to the north-west, but if technological progress and increased costs
of operations were to outweigh this movement the AC-curve would shift to the north-
cast.

SUMMARY

It is now possible to summarize the main points of the preceding discussion:

We would expect the point where demand becomes elastic to move upward and to
the right as demand increases. Conferences charge “what the traffic will bear”;
hence, PL will rise over time regardless of changes in costs. Liner capacity also
increases, because profit expectations attract new entrants into the industry; tech-
nological progress and periodic political crises increase the supply of shipping space
even more. New entrants seeking security of profits are absorbed into the conferences,
possibly reducing each member’s share of the traffic. In addition, an increasing
amount of excess capacity goes into the tramp market, driving tramp rates (PT)
down. As PT falls, some members will incur relative “losses” on the space engaged
in the tramp market (i.e. sold at below average cost). They still remain in the market,
however, because the “losses” are outweighed by the gains from the lower unit costs
achieved by operating at full capacity. When this is no longer the case, some firms
will generate pressure within the conference to raise PL so as to compensate for the
“losses” and enable them to remain in the tramp market. Others may find it more
profitable to withdraw from the tramp market, thus incurring higher unit costs of
operation as they move along their AC-curves. These firms will refer to higher costs
in their claim for a higher PL.

Thus increases in PL may be the result of:

1. Monopoly power in an industry faced with a growing inelastic demand.

2. Shifts upward and to the right of the AC-curve.

3. Compensatory increases to enable firms to operate at capacity and minimum
AG when “losses” in the tramp market are not offset by declining unit costs.

4. Conference liners’ withdrawal from the tramp market, resulting in an
inefficient level of operation and thus in higher unit costs.

Although increased costs alone can explain the increases in liner rates, it is prob-
able that a part of these increases is due to declining tramp rates and the element of
monopoly power of conferences.!! The falling tramp rates, in the face of increasing
world trade, are explained by the chronic “over supply” of liner tonnage, tanker and
liner competition in tramp markets, and the periodic entry into this market of
tonnage which has been employed on time charter.

University of Alaska

The importance of this aspect is attested in Maritime Transport 1962 (OECD), page 33:” The
liner companies [in 1962] were faced with problems, first because of increased operating costs,
and secondly, because that (not inconsiderable) part of their trade which consists of parcels of
bulk cargo was affected by the depression in bulk cargo freights, resulting in a loss of earnings.

Consequently, to offset these problems, a number of increases in tariff rates . . . in various directions were
necessitated”’. (Our italics.)
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