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ABSTRACT

One of the major complaints about the liner conference system has

been that conferences are cartels collectively setting prices to maxi

mize their profits. The complaint centers around the pricing behavior

that has caused ineffic~ency and involved the misallocation of

resources. A number of models have been offered to explain the confer

ence pricing behavior. These include neo-classical models based upon

the profit-maximizat ion hypothesis and alternat ive model s , Unfortu

nately, few of these models have been satisfactory. Overall, they fail

to satisfactorily consider multi-product shipping services and take

into account the quality of services as well as non-conference compe

tition.

Following the current state-of-the-art, this study has developed

a fully-specified model considering the price interrel ationsh ips

between the conference and non-conference sectors. However, simplified

assumptions are necessary because the information necessary for the

test of this model is not always readily available.

Two simplified models are developed in this study. One is the

dominant-firm price-leadership model which considers the market resid

ual demand as a constraint and the other one is the price-constrained

model which assumes that the non-conference competition puts a ceiling

on the conference freight rates. The latter consists of a two-equation

system. The "first equation" is for the situation where the conference

does not face strong competition and acts as a price-maker while the

"second equation" where it does and acts as a price-taker. This model
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has confirmed that the inelastic demand for the conference transport

services can not be an evidence rejecting the profit-maxization

hypothesis as long as the quality of services is one of the decision

variables of the conference. In the meantime, the conference "value

of-service ll pricing practice is also consistent with the competitive

market situation.

The empirical test of these simpl Hied models using regression

analysis based upon the data pertaining to the Latin American exports

shows the structure of the conference freight rates is consistent with

either the price-leadership model or the price-constrained model. The

conference acts as a price-maker or price-leader for the high-value

commodities and as a price-taker for the low-value ones.
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Chapter 1

I NTRODUCTI ON

The ocean freight transport industry can be divided into 1iner

and tramp sectors, according to the type of services provided. Liners,

as common carriers, are. engaged in providing transport services on a

particular trade route and on regular schedules advertised in advance,

while tramps do not operate on a fixed schedule but merely go wherever

there are demands for transport services on charter basis.

Liner shipping is the keystone of the international trade in

industrial goods. In 1979, for example, the liner shares in the U. S.

import and export trades wi th the East Asian countr ies in terms of

total shipment value were 64.02 percent and 39.1 percent respectively,

although in terms of tons carried, they respectively account for only

27.5 percent and 12.2 percent (Frankel Report 1981, Vol. III, p. 15).

This is primarily because most of the valuable ocean-borne manu

factured goods in the international trade are carried by liners.

Major types of oceanborne commodities that liners and tramps

carry are different. Liners specialize in the carriage of the

so-called "genera1 cargo" (heterogeneous cargo varied in its compo

sition) of less than a shipload quantities. Tramps, on the other hand,

carry usually full shiploads of a bulk cargo (relatively large volume

and homogeneous cargo such as crude oil, grain, ore, coal, bauxite and

1umber etc). In general, liner cargoes are mostly re1at ively high

value manufactures while tramp cargoes are low value bulky cargoes.

However, this does not mean that there is no competition between liner
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and tramp sectors because there are commodities carried by liners and

tramps as well (Frankel Report 1981, Vol. III, p. 28).

The 1iner sector is composed of conference and non-conference

1ines. Un 1ike tramps,. a large parts of 1iners are organized into the

so-called "1iner conferences" (a form of shipping cartels composed of

a group of lines operating on the same route with basic agreements to

charge uniform rates and to fo 11 ow the conference rules). However,

there can be non-conference 1ines operating on the same conference

route, they are the so-called "independents".

The conferences tend to dominate the liner trades. In the Austra

lian 1iner import and export trades, for example, the commodities in

revenue tons carried by conference 1iners account for 80 percent and

73 percent respectively (Trace 1981, p. 11). It is believed that there

are some 360 conferences operating in the various trades of the world;

about 125 involve the U. S. trade (Bess and Farris 1981).

However, it seems that the non-conference independents have been

pl aying an increasingly important role in the 1iner shipping from

1970I S on. Accordin g to The Economists (1982), the share of the Far

Eastern Freight Conference, for example, has slipped from almost 85

percent of trade between northern Europe and the Far East in 1975 to

less than 70 percent. And the share of the North Atlantic Conference

has dropped from 60 percent of the trade in 1975 to about 45 percent.

Furthermore, there have been cases where conference members pul1 out

of the conferences and join the independents. For example, Sea-Land

Services Inc. resigned from 12 Pacific conference in 1980 (Business
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Week, 1980) and from 3 conferences operating between Northern Europe

and the U. S. Gulf and West Coasts in 1982 (American Shipper, 1983).

The organization and operation of the conference resemble that of

other industrial cartels. The conferences aim at controlling competi

tion among the members of the conference and eliminating outside

competition on the route. The competition between the members is

contro 11 ed by a11 the members agree ing to charge un iform rates in

addition to the so-called "self-imposed restrictions" such as allo

cation of sailings, cargo and/or revenue pool ing arrangements. To

eliminate outside competition and tie the shippers, loyalty arrange

ments such as dual-rate (contract/non-contract-rate) and deferred

rebate systems are used. Conferences have also been known to occasion

ally designate "fighting ships". to compete with the independents by

plying the same schedule as the latter and offerring more favorable

rates.

A conference can be an "open" or a "closed" one. In the case of

an open conference, those who are able and willing to comply with the

conference rules are admitted. in the U. S. and Canada trades, for

instance, only open conferences are, by law, allowed. In the case of a

closed conference such as those in most of the other trades in the

world, the admission of a new line is exclusively at the discretion of

the existing members of the conference. Therefore, entry into a closed

conference is more difficult.

ihe cartel ization of 1iner firms into conferences results in a

cartel-type freight rate determination process. Unlike the tramp mar

ket where freight rates are freely negotiated between sh ippers and
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carriers, conferences set rates through the collective decisions of

the members at the conference meeting. 'Usually, a conference appoints

a rate committee assisted by local rate committees to consider all

matters pertaining to conference rate fixing and adjustment. Normally,

the membership of the rate committees represents all major interests

in the conference (UNCTAD 1970).

In practice, conferences set freight rates in essentially two

steps. The first step is to assign a commodity either a "class rate ll

(a rate related to a number called a "ratingll which represents many

commodities classified in this class) or a II commodity rate ll (a spe

cific rate for a particular commodity shipped). For example, Deakin &

Seward (1973) found that among the six conferences operating the

routes from Europe to East Asia, they all use a price system of typi

cally 20 - 30 rate classes. Over 90 percent of all rated commodities

are allocated to a rate class in these conferences. The remaining 10

percent of commodities are separately assigned IIcommodity r-ates",

However, for some commodities shipped in bulk such as coal, coke, are,

grain etc., that are usually lower value cargoes and therefore subject

to tramp competition, conferences may leave the rates "open" to mem

bers themselves to make decision instead of assigning any rates

(UNCTAD 1970) • They are the so-ca11 ed "open rates ". The second step

consists of additions to or substractions from the above basic rates.

Some examples of these lIadditionals" are outport additionals, tran

shipment charges, surcharges, and special rates of various kinds which

arise from the nature of commodities shipped such as long length,

heavy lift, special fragile cargo, refrigerated and IIcool chamaer"
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stowage, harzardous cargo, valuable cargo, cargo liable to taint other

cargo, and so on.

Exceptions to the above pricing practices are the so-called

"fre ight all k ind" (FAK) rate and the "box" rate. The former fo 11 ows a

practice of charging the same rate on a variety of commodities no

matter how heterogeneous they might be. The latter is a rate charged

on a per container basis irrespective of what the, container contains.

The distinction between the FAK rate and the box rate is that while

the former may apply to any kind of carriage, the later specifically

applies to container carriage. Although containerization has been a

trend in liner shipping and lIindependents" have shown an increasing

tendency to offer box rates, conferences in the U. S. - East Asian

trades have still resisted this type of i'ate mak ing practice (FMC

1980) •

Conferences do change general rates. There are two kinds of gen

era1· rate changes which are known as "across-the-board" changes by a

stated single connnon percentage and surcharges. Instead of adjusting

genera1 rates from time to time, .conferences on the average raise

general "across-the-board" rates at approximately two-year intervals

(UNCTAD 1970).

In addition to the general rate changes, there are exemptions

from general "across-the-board ll rate changes and changes in individual

rates which may take place at any time. Some exemptions are made on

the initiative of the conference at the time a general rate increase

is made, others are made in response to requests received from ship

pers or their representatives at the time a general rate increase
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or soon afterwards. However, it is found that most of these requests

to the conferences were denied. For example, approximately only one in

ten of all sh ippers I requests to the United Kingdom-Austra 1ia and

Continent-Australia Outwards Conferences were granted over the period

of 1960 to 1967 (Deakin &Seward 1973). Generally, the items which are

exempted from a general rate increase or on which rates are increased

by a smaller margin are those which move in substantial quantities and

the conference feels may intensify non-conference competition (UNCTAD

1970) •

Since conferences resemble other industrial cartels, it is not

surprising that they have been subject to various investigations. A

British Blue Book of 1897 complained about differential rates injuring

British trade (Marx 1952). In 1902, the first official investigation
- -

into conferences took place when the Straits Settlements appointed a

commission to investigate the effects of the conference on the trade

of the colony (Abrahamsson 1980). Thereafter, a number of official

investigations fol10wed,- such as the Royal Commission on Shipping

Rings (1906) and the Rochdale Report (1970) in England, as well as the

Alexander Committee (1912), JEC (1963-65) and DOJ Report (1976) in the

United States. Moreover, the efforts of the United Nations, UNCTAD

(1970) and UNCTAD (1974) for instance, lead to the adoption of the

"Code of Conduct for Liner Conferences".

The ma in argument aga inst the 1iner conference system has been

that liner conferences are cartels, collectively pricing to maximize

their profits so that the liner shipping market is inefficient. This

market inefficiency involves the misallocation of resources in the
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sense that conferences might restrict services and charge higher

freight rates adjusted for the qual ity-of-service difference in com

parison with those which would have prevailed in a purely competitive

market. The cost of inefficiency attributable to the cartelization of

liner services, according to Devanney et a l , (1975), was close to

20/ton or $40 million per year on the routes between the West Coast of

South America and the Ea~t Coast of the U. S.l

The argument that conferences follow cartel-type pricing and

should be subject to government regulation is largely supported by the

pure monopoly model based upon the profit-maximization hypothesis. The

U. S. and, to some extent, Canada are nations following the government

regulatory approach. DOJ (1976) even proposes to eliminate the confer

ence system from the U. S. trades by applying the antitrust law.

The problem with the application of the monopoly prOfit-maxi

mizing model is that it fails to consider the recognized competition

confronted by the conference. Nevertheless, almost without exceptions,

economists have also recognized that for some commodities subject to

competition from tramps, the conference's pure monopoly over these

commodities is impossible. Even in the case of a "closed" conference

1. This result follows from a comparison of the current conference
system and the efficient system, i.e., one under which a fleet
composed of the minimum present-value cost vessels are operated in
a way that the combination of vessel capacity and speed results in
the lowest average cost to the sh ippers. However, Mik 1ius and Wu
(1983) have noted that this estimate of the cost of inefficiency is
likely to be upward-biased for a competitive ocean transport market
may not lead to the optimally efficient system which is not attain
able in the real world.
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as in the non-u.s , trade routes, it can still be argued that some

commodities shipped are subject to non-conference conpet f t iou.

Perhaps because of the problem with the pure monopoly mode 1,

economists have adopted other approaches to take into accounts the

non-conference competition facing the conference. One of the

approaches is to apply the oligopolistic "kinked demand curve" model

known as Sweezy model. The other one is to assume that the non-confer

ence puts a cei 1ing on the conference freight rates. In genera 1,

however, empirical tests of these models have not been satisfactory.

Since not everyone agrees with the neo-classical profit-maxi

mization hypothesis, a number of alternative models have also been

suggested. Those who proposed alternative models tend to reject the

profit-maximization hypothesis on a number of grounds. For example, it

is argued that the hypothesis i: not consistent with the evidence that

the demand for ocean shipping services is inelastic, because a

profit-maximizing monopoly would not operate on the inelastic part of

the demand curve. Furthermore, the conference members are not mak ing

super-normal profits. Nonetheless, it can be shown that these criti

cisms on the profit-maximization hypothesis are not valid (Chapter 2).

Moreover, alternative models other than neo-classical ones are not

successful either. Miklius &Wu (1983) have concluded that the problem

with alternative models is that they are rather poorly defined and are

not empirically testable.

The objective of the present study is to develop a well-defined

model of the liner conference price-mak ing and empirically test it.
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The model can be developed based upon the profit-maximization hypothe

sis because there has been no evidence showing that this hypothesis

can be rejected. However, in view of the current state-of-the-art, the

model should consider the shipping services as mUlti-product ones and

take in to account the effects of the qua1ity of serv ices and the non

conference competition on conference pricing behavior.

Th is study is organized into 7 chapters. Chapter 2 reviews the

literature of various models offered to explain the pricing behavior

of l tner conferences. Then, in Chapter 3, a fully-specified model

considering the interrelationships of the pricing decision between the

conference and non-conference sectors is introduced. This model

requires two simulataneous equations of the conference and non-confer

ence price de~~rmination be estimated. However, since the information

about the non-conference freight rates of the commodities shipped is

not available for the present study, two· simplified models are

developed for the purpose of the empirical study. They are the

dominant-firm price-leadership model in Chapter 4 and the price-con

strained model which consists of a two-equation system in Chapter 5.

Then, the empirical test of these models is provided in Chapter 6

where deta i 1s of the regression results are attached in Appendix 1.

Appendix II reproduces the statistical data for th is test. Finally,

Chapter 7 summarizes and concludes this study.
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Chapter 2

A REVIEW OF THE LITERATURE

This chapter is devoted to the review of the 1iterature on the

liner conference price-making. The purpose of this review is to inves

tigate if various studies in this literature have provided a satis

factory explanation of the 1iner conference pricing behavior. If the

current state-of-the-art is rather unsatisfactory, further effort

would be justified.

From the 1960's on, economists have shown increasing interests in

the pricing behavior of ocean liner conferences. Models following

neo-classica1 approach as well as others were offered. Some surveys on

the literature of liner conference system have also been done. In

addition to Roberts' (1978) review on the literature of the economics

of liner shipping regulation, Mik1ius & Wu (1983) have completed a

survey dealing with the effect of liner conferences on the level and

structure of the ocean freight rates.

Miklius & Wu's (1983) review of the literature has concluded that

additional research effort is required to explain the pricing of ocean

transport services by 1iner conferences, although some progress has

been made since the 1960's. The present review, although goes one step

further to concentrate on the models of the conference price-making,

is done based upon t4ik1ius & Wu's effort. These models are critically

reviewed below.

Bennathan & Walters (1969) appears to be the first study

developing the pricing rule for the liner conference using the
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neo-classical monopoly model. In view of the fact that the demand for

transport services is a "der ived demandv , they start deriving the

elasticity of demand for transport services. Assuming the following

accounting relationship of the shippers:

•..•.•.••..• (2.1)

it is shown that the elasticity of demand for transport services is

the following:

eop =~ [-E--~--';;'~-
s

•.••••..•.•• (2.2)

where eOp represents the elasticity of demand for the transport

services with respect to the freight rate; p is the freight rate; Ps
and Pd are the supply (f.o.b.) price and demand (c.i.f.) price of

the commodity shipped respectively; Ed and Es are respectively

elasticities of demand and supply of the commodity shipped.

Then, they consider the case in wh ich an exporting country sup

plies goods to one outside market (the world) facing an infinitely

elastic demand while the elasticity of supply may vary between zero

and some number less than infinity. As a result, the elasticity of

demand for the transport services can be simplified as follows:

e = -Op ..••....•.• . (2 .3 )

This is the so-called Marshall's Second Law.

The conference profit-maximizing pricing rule is then considered

under the assumption that the conference has so harmonized the inter

est of its members that it can be treated as an economic entity
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capable of profit maximization. The profit-maximizing conference would

set the freight rate in a way that the marginal revenue and the

marginal cost of carriage are equalized. The marginal revenue of

transport is

••.....••... (2.4)MR = p (1 + ---1
edp

where edp is the elasticity of demand for the "conference" transport

services with respect to the freight rate. However, they implicitly

assume that the elasticity of demand for the overall transport serv

ices determined by (2.3) is equivalent to the elasticity of demand for

the conference transport services {This ignores the competition from

the non-conference firms}. Consequently, (2.4) becomes the following

after substituting eOp in accordance with (2.3) into it:

MR = p(l - .•.•.•.••••. (2.5)

Further assuming that the marginal cost of carriage (MC) is the

same for all goods and that it is constant over the r alevant range,

the pricing rule for the conference is finally shown as follows:

MR = p. 
1

= p. 
J

= MC ....•..•..•. (2.6)

where the subscripts "i" and IIj" refer to the "ith" and IIjth" goods

shipped respectively.

In accordance with this pricing rule, they argue that if two

goods have the same constant elasticities of supply, then obviously

the relative freight rates are fixed according to the unit value of

the commodity shipped. That is to say, the higher the unit value, the
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higher the freight rate. This is known as the practice of "charging

what the traffic can bearI' or the so-called "value-of-service" pric

ing. Similarly, if, in the region of equilibrium the prices of two

goods are approximately the same, the freight rate of the good will be

higher the lower the elasticity of supply.

The conference profit-maximizing behavior of "charging what the

traffic. can bear" with respect to the unit value of the commodity has

been tested using actual data. Bennathan & Walters (1972) themselves

described a study they conducted to verify this behavior. The compari

son of three conference-free routes (Bangkok/Hong Kong, Bangkok/Singa

pore and Singapore/Bangkok) with those on conference-regul ated routes

shows that on the former routes unit value had no role in determining

the freight rate, but on the latter, price discrimination with respect

to unit value is found. Nonetheless, complete evaluation of this study

is impossible for necessary details have not been released (Miklius &

Wu 1983).

Later, Shneerson (1976) published a similar study based upon his

Ph.D. dissertation under the supervision of Bennathan & Walters.

According to this study, the regression equations are estimated in

order to analyze the freight rates. For the Bangkok exports and

imports, freight rates are regressed on the unit value and stowage

factor of the commodity shipped. These regression results are shown in

Table 2.1-

It can be shown that Shneerson's regression is also based upon

the monopoly profit-maximizing hypothesis. Unlike Bennathan & Walters'

assumption, the marginal cost of the carriage may not be the same for
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Table 2.1.

The Structure of Ocean Freight Rates
(Bangkok Exports and Imports)

Number of
R2Route Observations Constant Log V Log S

Export to:
Singapore 33 2.399 0.042 0.451* 0.29

(0.994) (3.228 )
Hong Kong 44 2.579 0.185* 0.227 0.25

(3.09) (1.684 )
Calcutta 9 2.157 0.169 0.552 0.78

(1.75) (2.033)
Japan 35 2.589 0.167 0.565* 0.30

(1.762) (2.465)
Bombay 8 2.422 0.127 -0.006 0.74

(2. 172) (-0.029 )
U.K. 21 2.639 0.170* 0.372* 0.74

(2.955) (3.586 )
U.S. (Pacific) 13 1.727 0.545* 0.525 0.31

(2.335) (1.257 )
U.S. (Atlantic) 9 6.05 0.182* 0.845* 0.97

(8.31) (7.0 )

Import from:
Singapore 36 2.791 0.178* 0.391* 0.46

(2.318) (2.777 )
Hong Kong 101 2.223 0.330* 0.233 0.27

(4.246) (1.23 )
Calcutta 63 2.559 0.156* 0.562* 0.35

(2.914) (4.581)
Japan 129 2.856 0.238* 0.255* 0.34

(5.304) (2.574)
Bombay 55 2.524 0.197* 0.361* 0.61

(3.657) (3.716 )
U.K. 109 3.042 0.147* 0.398* 0.52

(4.919 ) (5.884 )
U.S. (Pacific) 108 2.326 0.282* 0.346 0.25

(5.287) (1.85 )
U.S. (Atlantic) 109 2.245 0.498 -0.207 0.33

(1. 181) (-0.72 )

* Slgn1f1cant at the 5 per cent level; numbers tn brackets are the btu
statistics; V =unit value; S = stowage factor.
Note: There were errors in showing the significance of the coeffi-

cients in the original table even if it is tested by one-ta il
lItll test wh ich Shneerson seems to apply. Hence, the significance
of the coefficients is tested using a more typical two-tail IIt ll

test at the 5 percent level.
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all goods shipped. Therefore, the conference pricing rule can be

derived by equating' the marginal revenue of the carriage of a particu

lar good (2.5) and the marginal cost of carrying this good as follows

(the superscript "i" or "j" is ommitted):

p = MC +
Ps

..•.••.•.... (2.7)Es

This pricing rule indicates that the freight rate would be higher, the

higher the marginal cost of carriage for which stowage factor can be a

proxy (Th is wi11 be exp1a ined in Chapter 6) and/or the unit va1ue of

the commodity, the lower the elasticity of supply.

However, some of Shneerson I s regression results show that the

monopoly model 'does not provide a satisfactory explanation of the

conference pricing behavior. On the above three conference-free

routes, only Bangkok/Singapore is the one that unit value is not sig

nificant. Both unit value and stowage factor ar~ significant on Singa

pore/Bangkok route. Contradictorily, on Bangkok/Hong Kong route, unit

value is significant while stowage factor is not. This seems to imply

that the "value-of'-serv tce" pricing can also be applied on the com

petitive route. On the conference routes, there are 6 out of 13 routes

where the stowage factor is not significant; 3 routes the unit value

is not significant. This indicates that there is a problem with the

monopoly profit-maximizing model in the explanation of the confer

ence pricing· behavior, because there are cases that can hardly be

explained by this model.

Bryan (1978) has also tried to test the profit-maximization

hypothesis by providing a generalized pricing rule using the
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neo-classical monopoly model'. To begin with, she specifically assumes

that the objective of the conference is to maximize long-run profits.

The pricing rule is derived by equating the marginal revenue (2.4) and

the long run marginal cost (LMC). The result after substituting the

elasticity of demand for the transport services according to (2.2) is

shown in the following:

p =
1 + _l_

Ed

+ LMC
...•..•••..• (2.8)

Obviously, the impl icit assumption made in deriving this equation is

also that the elasticity of demand for the transport services is

equivalent to which for the conference transport services.

For the purpose cf the test of this model, however, she concen

trates on rate increases instead of the rate structure. The monopoly

profit-maximizing rate of increase is given by differentiating (2.8)

with respect to the long-run marginal cost, for it is known that con

ferences used to pass on cost increases by general "across-the-boer-d"

rate increase:

.......•.••• (2.9)1

1 + _1 .-;.._..__----
Ed

aP - -.-;.-=- _

aLMC -

This equation shows that a monopoly conference would increase the

rates on the basis of elasticities of demand and supply of the good

shipped as well as the unit value of the commodity shipped.



••••••••••• (2.10)

••••••••••• (3.11)
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If the above rule of freight rate' increase is followed, the gen

era1 "across-the-board" rate adjustment behavior of the conference

would not be consistent with the monopoly profit-maximizing hypothe

sis. However, this is not the case because, as described in Chapter 1,

there are exemptions from the "across-the-board" rate increases,

either initiated by the conferences themselves or petitioned by the

sh ippers.

However, in the empirical study, Bryan further takes competitive

conditions on the route into consideration and formulates the fo1-

lowing regression function:

~ = f(E d, Es' Pd' LMC, NC)

where NC is a variable for competition on the route.

Nonetheless, since neither Es and Ed' nor LMC were available,

she estimated the following regression instead:

ll.Pij
----p-.~. =a1 + blP Sj + b2Sj - b3NC i - b4Qi j

'J

where llP· ./p .. = percentage increase of commodity j's freight rate, J lJ

in conference i between 1969 and 1974;

P .= 1974 unit value of commodity j ($/2,000 lbs.);SJ
Sj = stowage factor of commodity j (cu.ft./2,OOO lbs.);

NC. = number of non-conference 1iners operating parallel to
1

conference i;

Q.. = tons of commodity j moved in 1973.lJ
The result of this regression is shown in Table 2.2.



Table 2.2.

Results of Regressing Percentage Rate Increase
Against Four Independent Variables

18

Variable Coeffici ent

Ps(Unit Value) -0.0187

S (Stowage) +0.0965

NC (Number of Competitors) -5.5272

Q (Quantity shipped) -0.00008

Intercept 113.1

adjusted R-squared 0.1828

S. e. of estimate 48.67

F 7.995*

Number of observations: 148

t-value

-4.185*

1.57

-2.799*

-1.77*

*significant at the 5% level.

Source: Bryan (1978)
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However, the regression result does not provide a satisfactory

test of the model of the conference rate increases for a number of

reasons. First of all, Garrod & Miklius (1981) criticize that the

estimated model is not the same as the one specified in the monopoly

profit-maximizing model since variable for competition has been del ib

erately included. Hence the results might be biased due to this mis

specification. Secondly, Mik1ius & Wu (1983) have noted that the

result is rather unsatisfactory for the explanatory power of the

regression is poor and the negative sign of the coefficient of unit

value (Ps) is difficult to interpret.

It may be argued that the problem with the neo-c1assica1 monopoly

profit-maximization model is that it fails to consider the competition

facing the liner conference. It has been generally admitted that there

are competitive elements in the conference system. Even Bennathan &

Wa lters (1969) themse1ves admit that there are close subst itutes for

the conference services because evidence (Ferguson, et. ale 1961)

shows that liners and tramps do carry the same kind of commodities.

This, in turn, could be the reason for the failure of the empirical

test of the neo-c1assica1 monopoly model.

Inspite of the above, the models taking into account the non-con

ference competition based upon the profit-maximization hypothesis have

also been proposed. Basically, the competition is treated as a con

straint on the conference pricing behavior. There have been two

approaches to formu1ate the models. One is to apply the Ilkinked demand

curve II model by assuming that the demand curve facing the conference

is kinked as a result of the non-conference competition. The other one
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is to assume the non-conference competition puts a ceil ing on the

conference freight rates. These two approaches are discussed below.

Bennathan & Wa lters (Wa lters 1975, Bennathan & Ha lters 1979)

modify the conventional "kinked demand curve" model, known as Sweezy

model, to explain the conference pricing behavior. This model is

depicted in Fig. 2.1. According to them, the main constraint on con

ference pricing is the risk of entry of tramps and independents. It is

therefore argued that the freight rate Po is determined ~y the costs

of competitors, a concept of limit pricing being incorporated into the

kinked demand curve model. If the conference raises its rates, it

would lose a lot of traffic to its competitors. If, on the other hand,

the conference cut its rates it would attract little traffic since the

overall elasticity of demand for C?cean carriage is quite low. Hence

there is a kink in the demand curve facing the conference, which gives

rise to a discontinuity in the marginal revenue curve. Thus

considerable variations can take place in the cost conditions of the

. conference without there being any effect on the freight rate. This

appears to explain why conferences change rates "across-the-board" but

infrequently.

The "kinked demand curve" model appears to provide better expla

nation of the conference pricing behavior than the pure monopoly model

because of the consideration of the competitive factors. However, to

test th is model, it must show that the elasticity of demand for the

conference transport services above the current freight rate be

greater than which below it. How can this be tested is questionable.



Fig. 2.1. The "Kinked Demand Curve" Model

Price

D

Quantity

Source: Walters (1976), p. 123.
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Another approach tak ing into account the non-conference competi

tion has been taken by Devanney, et al. (1975). They assume that the

threat of the non-conference competition puts a ceiling on the confer

ence rates. However, according to them, the ceiling depends on the

situation facing the outsider. For small consignments not subject to

any competitive level, the ceiling can be so high as to have little

effect on the monopolistic rate setting. Therefore, for these com

modities, the conference would set the monopoly rates. While for

large, regular consignments subject to strong chartered shipping com

petition, the ceiling could be so lQ\'1 that the conference's monopoly

power over them is nil. For these commodities, the freight rate will

either be left open (that is, tied directly to the charter market

rate) or set at a level low enough to ensure shipment even when the

charter market is depressed, which means that the rate will approach

the marginal cost to the conference of handling the cargo.

In order to test the hypothesis that the conference is pricing

monopolistically to maximize its profit subject to the constraint set

by the threat of the non-conference competition, Devanney, et a1.

(1975) compared the average stowage factor and the average freight

rate of the trade between the West Coast of South America and the East

Coast of the U. S. It is found that there is little difference in the

average stowage factor between the southbound and the northbound car

goes, but the average rate southbound is over three times the average

rate northbound. Even allowing 15 percent fer negotiated contracts

southbound, the difference is stiil close to a factor of three.
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Based upon the above evidence, Devanney et a1. argue that the

observed rate structure is consistent with the monopoly profit-maxi

mization hypothesis. The exports of the West Coast of South America

tend to be large consignments of primary commodities shipped by cen

tralised and well-organized exporters, on a regular basis. These

exporters have a long-term interest in the route, and are perfectly

capable of chartering ships to carry their trade, or even setting up

their own 1ines as a lternat ives to the conference. As a result, the

ceil ing up to which the conferences can force their rates is quite

low. That is why the average rate northbound is little more than the

margina1 cost of cargo handl ing. The Southbound, however, consists

typically of small consignments of manufactures of high value, shipped

on irregular basis. It does not pay shippers to expend a great deal of

effort in searching for alternatives to the conference, and any threat

to do so is empty. Therefore, the cei 1ing can be so high that the

degree to which the conferences can raise rates depends almost

entirely on the competitive position of the product itself.

Furthermore, Devanney et ale (1975) appear to argue that the

high speed of the ships operated by conference members is also

evidence that conferences are pricing mono po1istica lly to maximize

their profits. Their argument is that ~artelized market can be charac

terized by an over supply of capacity which leads a shipowner to

increase his/her profits by increasing the capacity utilization with

higher quality service which, they argued, is the principal service

variable under the operator's control. Thus ships operated by confer

ence members should be faster than the premium shippers would be
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willing to pay for the higher quality service. At the time of their

study, four major lines were serving this route with 25 ships. None of

these ships were operated at an average speed of less than 16.5 knots

and 12 of the 25 ships were operated at an average speed of 20 knots.

This is dramatically higher than the 14-knot ships under the efficient

system (See footnote 1 of Chapter l).

However, to empirica lly test the constra ined profit-maximization

hypothesis, it seems that a two-equation system is needed becuase

there would be two distinct pricing behaviors if there is a rate ceil

ing put on the conference rate. One equation for the situation where

the 1iner confer-ences do not face strong competitive pressure and one

where they are. In the former situation, the conference may act as a

price-maker, while in the latter a price-taker. Garrod & Miklius

(1981) in a comment on Bryan I s (l978) study have pinpointed the idea.

According to them, a liner conference acting as a price discriminating

monopolist can only maximize profits subject to a constraint that the

freight rate be less than or equal to the one charged by competitors

adjusted for the quality-of-service differences. If the monopoly

profit-maximizing rate is greater than the latter, a rate equal to the

latter or slightly lower than it will be set if the conference is to

capture any part of the demand for transport serv ices. In th is case,

liner conference rates are only a function of the long run avarage

cost of its comp~titors.

Up to this stage, it can be concluded that there are still prob

lems with the current neo-classical models based upon the profit-maxi

mization hypothesis. On the one hand, the well-defined pure monopoly
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model fails to pass the empirical test for there is evidently competi

tion recognized by all, and essentially the conference does not seem

to act as a pure monopoly over all commodities shipped. The "kinked

demand curve" model, on the other hand, provides better explanation of

the conference pricing behavior since it takes into account the com

petition. However, this model is not empirically testable. Further

more, the empirical test of the hypothesis that the threat of the

non-conference competition puts a ceiling on the confer'ence freight

rates has not been satisfactory because a two-equation-system model

appropriate for this test has not been developed.

In addition to the above problem with the neo-classical models,

economists who disagree with these models based upon profit-maxi

mization hypothesis have tended to reject this hypothesis on a number

of grounds. Firstly, the neo-classica 1 marginal ist approach is not

able to explain the fact that conferences are not making super-normal

profits (Gardner 1978). Secondly, the neo-classical profit-maxi

mization hypothesis is not consistent with the evidence that the

demand .for ocean shipping services is inelastic because a

profit-maximizer or a monopoly in particular would never set prices at

the inelastic part of its demand curve (Sturmey 1967 and Gardner 1978,

for example). Thirdly, among others,. the stated objective of

conferences to II promote conmerce" is not consistent with the



26

profit-maximization hypothesis (Heaver 1973).1 As a result of these

objections, alternative models have been offered.

However, it can be shown that the above criticisms on the neo

classica 1 profit-maximization hypothesis are not valid. First of .al l ,

the neo-classical profit-maximization rule for a monopoly or a cartel

acting like one does not require that a "super-normal" profit is

earned, although evidence has generally confirmed that conference

members make lower prOfits.2 Secondly, although it is true that a

monopoly following the conventional neo-classical marginalistic

approach would not operate where demand is inelastic, there is no

evidence showing that the demand for the "conference" 1iner services

is inelastic. All attempts to estimate the elasticity of demand for

ocean transportation services have utilized Bennathan & Walters'

well-known formula, i.e.~ equation (2.2). Stonham's estimation, for

1. Heaver (1973) also argue that the presence of conmodrty cross
subsidisation and the stability of rates and services are not con
sistent with the profit-maximization hypothesis. While it was not
clearly stated why they are not, these criticisms are not valid
either. First of all, it can be argued that the cross-subsidisation
may also be a result of price discrimination which is consistent
with this hypothesis. In fact, cross-subsidisation may happen sim
ply because shipping services themselves are multi-product ones.
Second, the rate stability, mostly due to institutional rigidity of
the conference organization, is not inconsistent with the profit
maximizing behavior as the "kinked demand curve" shows. Finally, it
is not understandable why the service stability is not consistent
with the profit-maximization hypothesis. The liner service is rela
tively stable simply because the. service itself is on a regular
basis.

2. However fragmentary, some studies present this evidence are, for
example, McLachlan (1961), Rochdale Report (1970), Deakin & Seward
(1973) and Gardner (1978).
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example, is atypical (Table 2.3). However, these estimates are biased

downward for this formula ignores different sources of competition of

the conference serv ices. Thirdly, the objective stated in the confer

ence agreement may not be the actual one pursued by conferences,

because it is very unlikely that conference members would explicitly

show their profit-maximization objective on the rate agreement. This

is particularly true when the agreement is subject to government regu

lation in some countries such as the U. S.

Nonetheless, as a result of the disagreement on the neo-classical

models based upon profit-maximization hypothesis, a number of alterna

tive models have been offered in this literature. First of all,

Sturmey (1967 and 1975) proposes the maximization of the present value

of the flow of net revenue from each market over the period within

which scale of the firm remains constant as an alternative hypothesis.

The model is a modified version of Feller's (1960) model. Then, Heaver

(1973) applies Baumol's sales (revenue) maximization model. In the

meantime, Gardner proposes Andrew's "normal cost theory" which he

believes to be the existing theory of the firm as a model for the

explanation of the conference price-making. Abrahamsson (1968) also

offers an alternative model. 3 However, Mik1ius & Wu (1983) have

concluded that alternative models are not satisfactory. These models

are, in general, poorly defined and not empirically testable.

3. For a review of these alternative models, refer to Miklius & Wu
(1983) and Roberts (1978).
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Table 2.3
The Elasticity of Demand for Shipping Services

(Australian Exports)

Product Es Ed pIPd Route eOp

Wool +0.2 -2.0 0.06 Japan -0.01

t4heat +0.8 -1.5 0.08 E. .s, and -0.04
S.E. Asia

Beef +0.8 -1.0 0.08 u. S. A. -0.02

Lamb +0.9 -1.5 0.18 u. S. A. -0.11

Dairy products +0.4 -0.2 0.09 U. K. -0.01
(butter)

Note: Notations used in this table are of the same as which in equa
ti on (2.2).

Source: Stonham (1969), p. 340.
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From the reveiw of the literature, it can be concluded that the

current state-of-the-art is still not satisfactory. Although the liner

conference pricing models based upon neo-classical profit-maximization

hypothesis still have some problems, alternative models have not been

successful. Some of the prob1ems inherent in the deve1opment of both

neo-classical and alternative models can be generally sunnnarized as

follows:

1) These models fail to consider rigorously a multi-product con

ference pricing behaviors. Only the model for a single-product fi~m is

proposed.

2) The effect of the quality of transport services on the confer

ence price-setting is ignored.

3) The consideration of the non-conference competition is not

satisfactury.

4) Emprical tests of these model have not been satisfactory.

Consequently, in order to provide a satisfactory explanation of

the conference pricing behaviors, a well-defined and empirically test

able model capable of remedying the above insufficiencies is needed.

The rest of the present study is devoted to the development and ernpir

tea 1 test of such a model. A fully-speicified model wi 11 be investi

gated in the next chapter before simplifying assumptions are made in

developing simplified models in Chapter 4 and Chapter 5 for the empir

ical study done in Chatper 5.
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Chapter 3

A FULLY-SPECIFIED MODEL OF THE LINER CONFERENCE PRICE-MAKING

A fully-specified model of the liner conference price-making

should consider the interrelationships of the price determination

between the conference and the non-conference sectors. This chapter is

devoted to the development of such a model.

A freight transport market is defined as a market for the carriage

of a commodity traded internationally on a particular route from an

origin to a destination. For each individual commodity or commodity

group traded, there is a separate transport market. That is to say, on

a particular route from an origin to a destination, there are differ

ent markets for different commodities or commodity groups.

On the supply side, the freight transport market can be divided

into two sectors, i.e., conference and non-conference sectors. While

the conference sector is cartelized, the non-conference sector is, by

assumption, perfectly competitive.

The price interrelationships between the conference and non-con

ference sectors are considered by assuming that the demand for the

transport services of a sector is dependent on the freight rate char

ged in the other sector. Considering the quality of transport

services, it is assumed that the demand for the transport services is

also a function of the shipping time (including waiting time) which,

in turn, is a decreasing function of the frequency of services or the
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number of voyages. 1 As a result, the demand for the conference and

non-conference transport services can be respectively defined as fol

lows:

0', = 0'. [p~, , ,
*ti(n), pi ]

ti(n }, Pi]

.•••••••.••• (3.1)

.........•.. (3.2)

where subscript i denotes "ithll commodity while i = 1, 2, •••• m; m is

the total number of commodity shipped; 0i and 0i are respectively the

quantities demanded for the conference and non-conference transport

services; t i and t; the shipping time of lIithll commodity consigned by

the conference and non-conference respectively; nand n' are respec

tively frequencies of services of the conference and non-conference

firms; Pi and pi are the freight rates charged by the conference and

the non-conference firms respectively; pi is the market equilibrium

rate in the non-conference sector.

In the meantime, the supply function of the non-conference sector

can be defined as follows:

S~ = S~ (p'., n"), , , •.•..•..•... (3.3)

where S; is the quantity supplied of the non-conference transport serv-

ices for thellith ll commodity. Because the supply of transport services

is a joint one, for an individual commodity or commodity group, the

1. One of the a1ternat ive approaches to speicify the demand function
is to assume that the quantity demanded is a function of freight
rate and the frequency of services. De Vany & Sav ing (1977) take
this approach.
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supply of transport serv ices can be interpreted as a certa in per

centage of the joint supply.

The equilibrium freight rate in the competitive non-conference

sector is determined by the demand and supply of the non-conference

transport services. This freight rate is derived by equating (3.2) and

(3.3). The result is shown in the following:

•••.•••••.•• (3.4)

where i = 1,2, ••• , m. It is evident that this equilibrium rate is

still dependent on the conference freight rate.

As a result, the conference profit-maximizing problem can be

specified as follows:

where i = 1, 2, ••• , m; iT represents the profit of the conference;

Chi is the cargo handl ing cost of lIith" commodity sh ipped; Cv and

Co are voyage costs and other conference costs respectively.2

Given the size of the ship, it is assumed that the voyage cost is an

increasing function of the frequency of services. In fact, this

profit-maximization problem of the liner conference involves m + 1

2. Costs of the conference 1iner operations are classified into three
categories: a) Cargo handling costs include such directly allocable
costs as cargo loading and discharge, as well as necessary
dunnaging expenses etc. b) Voyage costs are composed of all ship's
nowningll and nmanaging ll costs, such as depreciation, interests,
insurance, ship's maintenance and repair, surveying, store and
spare parts, as well as crew wages, fuel expenses, port charges and
associated administration expenses etc. c) All other costs of the
conference operations such as land-based and overhead costs etc.
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decision variables. They are the freight rates of the "ith" commodi

ties shipped (Pi's where i = 1,2, ••• ,m), and the number of voyages

or frequency of services (n) •

.To solve the profit-maximization problem, the first-order cond t

tions can be derived by differentiating (3.5) with respect to each

decision variable. These conditions are derived as follows:

••••• (3.6)

a1T =
an

(i = 1, 2, ••• , m)

au, at. ac
( C ) --...-' , (C + n ----'! ) 0 (3 7)L Pi - hi at; ---an- - v an =....

i

(i =1,2, ••• , m)

m + 1 unknowns in the profit-maximization problem, i.e., Pi's

and n, can be solved by simultaneously solving m equations in (3.6)

and the equation (3.7). The freight rate for a particular commodity

shipped called "i" is solved by firstly equating (3.6) and (3.7) where

the former is multiplied by Pi/Die Then, substituting Pj'S (in

accordance with (3.6) (where j = 1, 2, ••• , m-l and j -;. i) into the

result. 3 The conference freight rate for a particular lIith ll com

modity satisfying these conditions is finally solved as follows:

3. For the commodities j's, (3.6) can be rearranged as follows:
Chj

(j = 1, 2, ••• , m- 1 and j ;: i)
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() 0. at. () Cv1) ~_J - (Cv + n -;--n) ] ••••••• {3.8)
()I.ja n a

(i = 1, 2, ..•0' m; j = 1, 2, ••• , m-1, but i ., j)

e
wher~ dPi = (P;l0i)/{ a0i/ a Pi) represents the elasticity of demand

of "ith" commodity for the conference transport services with respect

to the freight rate; edPi = {Pi/Oi )/( a0;1 app is the cross elasticity

of demand for the conference transport services with respect to the

non-conference equilibrium freight rate (This cross elasticity is posi

tive because conference and non-conference services are substitutes);

epi = (p;l~i)( a~iI aPi) represents the elasticity of the equilibrium

non-conference freight rate with respect to the conference freight

rate (This elasticity is positive because, given the non-conference

supply, the increase in the conference freight rate wi11 cause the

upward sh ift of the demand curve for the non-conference transport

services and increase the non-conference equi 1ibrium rate, and vice

versa). However, this equation does not determine the optimum confer

ence freight rate because there is a simultaneous system that consists

of both (3.4) and (3.8). The optimum conference freight rate can only

be solved by simulaneously solving these two equations.
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To empirically test this fully-specified model using regression

approach, two simultaneous regression equations implied by (3.4) and

(3.3) has to be estimated. The non-conference freight rate is the

dependent variable in the former equation, however, it is an inde

pendent variable (one of the components of the cross elasticity of

demand) in the latter. The conference freight rate, on the other hand,

is the dependent variable in the latter and an independen~ variable in

the former. However, it is impossible to empirically test the model

because the information about the non-conference freight rates of the

commodities shipped is not readily available for the present study.

Therefore, simplified models based upon some simplifying assumptions

are necessary in order to empirically test the liner conference pric

ing model.

Two simplified models are considered based upon two different

sil11l1ifying assumptions. The first simplified model is the dominant

firm price-leadership model following the economics 1iterature. This

model assumes that the non-conference firms follow the conference

freight rates while the conference maximizes its profit with respect

to the "residua1 demand" (the difference between the market demand and

the supply of the non-conference transport services).4 The second

one is the price-constrained model which will be developed in the

present study assumes that the non-conference competition puts a ceil

ing on the conference freight rates. As a result of these simplifying

4. For further discussion of the model, see, for example, Mansfield
(1979) and Gold &Ferguson (1980) etc.
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assumpti ons , the pr ice interrel ationsh ips between the conference and

non-conference sectors can be ignored. Therefore, (3.4) which deter

mines the non-conference equ i1 ibrium freight rate can be omitted and

the conference can set the freight rate in accordance with the equa

tion (3.8) where the cross elasticity and the elasticity of the non

conference rate with respect to the conference rate are non-existent.

The next two chapters are devoted to the examination and development

of these two simplified models.
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Chapter 4

THE PRICE-LEADERSHIP LINER CONFERENCE PRICING MODEL

This chapter examines the conference pricing rule following the

dominant-firm pr ice-leadership model offered in the economic 1itera

ture. Thi s is but an appl ication of the existing theory. The only

modification that this chapter deals with is the consideration of the

quality-of-service difference between the conference and non-confer

ence sectors. consequent ly, the quality of services in terms of the

frequency of services wi11 be introduced as one of the conference

decision variables.

Based upon the profit-maximization hypothesis, the dominant-firm

price-leadership model proposes that the conference profit is maxi

mized subject to the market "residual demand" for the transport

services. The non-conference firms presumably follow the freight rate

char-qed by the conference. Assuming that the quality-of-service dif

ference between the conference and non-conference sectors is duly

adjusted, Fig. 4.1 illustrates this model where 0mi and Si represent

the transport market demand curve and the non-conference supply curve

respectively; Di is the demand curve for the conference services

which is a residual demand curve derived by horizontally substracting

the non-conference supp1y curve from the market demand curve; ~1Ri

and MC i are respectively the conference marginal revenue curve and

marginal cost curve of the carriage of "ith" commodity. According to

this model, the conference would set the freight rate in accordance



Fig. 4.1. The Dominant-firm Price-leadership Model

Pi
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Source: Adapted from Mansfield (1979).
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with the residual demand curve at Pi. However, after setting the

freight rate, the conference simply acts as a residual claimant. That

is to say, the conference 1ets the non-conference firms se 11 a11 they

want (i.e., Si) at that rate. Whatever quantity these firms do not

. * * *carry (l.e., 0i = 0mi - Si) is shipped by the conference.

The pricing rule of the 1iner conference in accordance with the

pr tce-Ieader-shtp model can be derived while taking into account the

qua1ity-of-service difference between the conference and non-confer

ence sectors. This is done by maximizing the following objective

function:

IT' = E (p. - Ch·) [0. (p " t . (n) - Sq P'., t , (n) )] - nCv (n) - Co ••• (4. 1)
1 1111 111

i

(i =1, 2, ••• , m)

where 0mi is the market quantity demanded for the transport of the

II f th" commodity based upon the quality of the conference transport

services; Si represents quality-of-service-adjusted quantity supplied

of the non-conference transport services (the adjustment is done by

introducing the quality of conference transport services represented

by the conference shipping time ti(n) into this function); therefore,

0mi - Si is the residual quantity demanded for the conference trans-

port services.

To solve the problem, the first-order conditions are derived by

differentiating (4.1) with respect to the decision variables, i.e.,

Pi's and n respectively. These conditions are listed as follows:
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••••• (4.2)

(hT =
an E

i

(i =1, 2, ••• , m)

(i =1, 2, ••• , m)

The optimum conference freight rate for a particular commodity

called "i" can be solved by simultaneously solving m equations in

(4.2) and the condition (4.3) as follows:

1*p. =, at. aD. as'. [Chi(DmieDp.-
D (1 + e ) S' (1 + estp .) - ~n'(~.' - ~.) ,mi Dp. - i 0 a l... a l. .., , "

Sl.e' ) +
, SPi

(i =1,2, ••• , m; j = 1, 2, ••• m-l but i ~ j)

where eDPi= (Pi/Dmi)( aDmit aPi) is the elasticity of market demand for

the transport services with respect to the freight rate; esPi= (pi/5i)

( aSi/ api) is the elasticity of the non-conference supply of the

transport services with respect to the freight rate. Note that the term

*( opi/ aPi) is omitted because it is equal to unity which means the

non-conference would follow the conference rate.

In order to empirically test the price-leadership model, the

regression equation implied in the pricing rule (4.4) can be
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developed. The process of developing the regression equation implied

in this model is described below.

Some variables in the pricing equation (4.4) can be excluded.

First of all, variables common to all connnodities such as Cv and n

are not included for the reason that the value of each variable is a

constant and same for all commodities. Therefore, the effects of these

variables are reflected in the intercepts of the regression equations

respectively. Then, all variables pertaining to aggregate values of

"jth" commodities such as summations of Chj and 0mj etc. are also

excluded. This is because this aggregate value is the difference

between the total value (all commodities) which is a constant and the

value of the variable pertaining to "ith" commodity which itself is

already included. For example~ E Chj = E Chi - Chi =constant -
j i

Chi' Thus the coefficient of Chi will incorporate both the effects

of Ch· as well as that of the E Ch .• Finally, the quantity supplied
1 j J

by the non-conference sector is not included because it is not observ-

able.

Some variables are used as proxies for the elasticity of demand

for the transport services with respect to the freight rate

(eOPi). They are the unit value (f.o.b. price) of the commodity

shipped (PSi) and the unit inventory holding cost (Vi' i.e.,

v.t., where v. is per unit inventory holding cost per unit of
1 1 1

time and t. is the shipping time). The justification is that, in
1

view of the derived demand for the transport services, the elasticity
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of demand (in absolute value) can be shown 'to be positively correlated

with these two proxies. This is further discussed below.

First of all, the shipper's accounting relationship is defined as

follows:

............ (4.5)

where Pdi and Psi are the demand (c.i.f.) price and the supply

(f.o.b.) price of the "ith" commodity shipped respectively; Pfi is

the "full-price" of the conference transport services (the sum of the

freight rate, Pi and the inventory holding cost, viti). There

fore, this can alternatively be written as follows:

Pd' = P . + p. + v.t.1 S1 1 1 1
....•...•••. (4.6)

.•.••.•...•• (4.7)

Then, differentiating (4.6) with respect to the conference freight

rate Pi yields:

a Pdi a 0mi a Psi a 0mi
- + 1

a 0mi aPi - a 0mi a Pi
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The elasticity of demand for the overall transport services is derived

by rearranging (4.7) as follows: 1

1

1 ( 1 _ -1--) + ~d1.(l + r v)T Edi ESi

aD i
--'a""p"';'i :: ---oor----r---"""---_---- ... (4.8)

..ith ll commodity in the internat ional trade respec-

where Edi =

(Psi/Smi)( d Smi/

and supply of the

(Pdi/Omi)( d 0mi/

d PSi) .represent the

a Pdi) and

elasticities

Es i =
of demand

tively (Smi is the market quantity supplied of the commodity

sh ipped. Th isis equa1 to the quant i ty demanded when the commod i ty

market is

rate in

in equil ibrium); f = p./P . is the fraction of freight
1 S1

the f.o.b. price of the commodity shipped; r v =

(vi t i )/Pi is the ratio of the unit inventory holding cost to the

freight rate.2

1. The implicit assumption made in deriving (4.4) which determines the
optimum conference freight rate for a particular conunodity shipped
is that the elasticity of demand for the transport services with
respect to the freight rate, is constant and independent of the
freight rate itself. Therefore, it is not appropriate to further
substitute (4.8) into it. However, it is legitimate to include
proxies for this elasticity of demand in the regression equation
which is estimated for a variety of conunodities because this
regression equation represents m numbers of equation (4.4). The
elasticity of demand may be different for different commodities
shipped.

2. The only difference between this formula and Bennathan & Walters'
formula (2.2) is the consideration of the quality of services in
the former.
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As a result, the price-leadership model implies the following

regression equation corresponding to (4.4):

+ +

Pi = fr(C hi, Psi'

+- +-

Vi' 0mi' ur) ............ (4.9)

where ur is the error term of the regression; "+" designates a posi

tive coefficient while "+_" designates that the .coefficient could be

either positive or negative.

In order to compare the predictive power of the models, the

price-leadership model together with the price-constrained model will

be empirically tested in Chapter 5. The latter is developed in the

next chapter.
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Chapter 5

THE PRICE-CONSTRAINED LINER CONFERENCE PRICING MODEL

This chapter develops the price-constrained model based upon one

of the simpl ifying assumptions that the non-conference competition

puts a ceiling on the conference freight rates. It is assumed that the

conference regards this constraint as exogenous to its decision

mak ing. That is to say, there is a pricing constraint on the confer

ence price-making.

Technically, the ceiling is represented by a certain level of

"full-pr ice ll of transport services wh ich is the sum of the actual

freight rate and the inventory holding cost. The conference would not

set a rate which results in a "full-price" greater than this ceiling.

However, the conference is still free to set the freight rate and

change the inventory holding cost of a commodity by adjusting the

quality of services as long as the "full-price" does not exceed this

cei 1ing. Therefore, the pr icing constra int can be formulated as fo 1

lows:

E(p .) < E( p~) = E(Pfo. - v , t . )
1 - 1 1 1 1

..•........ (5.1)

where i = 1, 2, ••• , m; Pi is the conference freight rate for "ith"

commodity or commodity group (class, for example); P~ is the freight

rate ceiling; P~i is the IIfull-price" ceiling; for the commodity con-

signed by the conference, viis the unit inventory holding cost per
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unit of time, t i is the shipping time including waiting time; there

fore, viti is the total inventory holding cost during the shipping

time.

In view of the fact that the multi-product shipping services are

provided to a variety of commodities, the competition confronted with

the conference can differ for different commodities shipped. In gen

eral, all commodities shipped are subject to the competition from

independents. Some commodities are subject to tramp competition" such

as low value bulky cargoes, for instance. However, for some commodi

ties that only the conference provides the services required by these

commodities, the conference does not have to ccnsf der competition at

all. This may be the case if independents do not provide better qual

ity of services required by the shippers ,than which provided by the

conference lines. Furthermore, this also can be the case when loyalty

agreements are arranged between the conference and shippers.

Therefore, the level of the rate ceiling can vary depending upon

different competitive situations facing the conference. Basically, it

is the equilibrium freight rate prevailing in the non-conference

*sector, i.e., pi determined by an equation similar to (3.2), adjusted

for the quality-of-service difference. However, for those commodities

the transport market is perfectly competitive, the rate ceiling is the

quality-of-service-adjusted equilibrium rate determined in the market

which consists of both conference and non-conference sectors. Finally,

for those commodities the non-conference firms do not provide competi

tive services, the rate ceiling itself could be an arbitrarily
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infinite value so that the ceiling is not binding. This is equivalent

to the case that there is actually no pricing constraint at all.

The model is developed based upon the constrained profit-maxi

mization hypothesis. That is to say, the objective of the conference

is to maximize joint profits subject to the constra int of a IIfull

pr tce" cei 1ing. Based upon this hypothesis, the conference profit

maximizing problem can be formulated as follows:

(i = 1,2, ••• , m)

subject to the pricing constraints in (5.1).

The so-called "Kuhn-Tucker condtt tons'' are derived in order to

solve the maximization problem. Firstly, these conditions are derived

by formulating the Lagrangian function of the maximization problem as

follows:

L = L (Pi - Chi)
i

D,'[p", t.(n)] - n C (n) - C, v 0

+ L ~i [ P~i - Pi - viti(n)]
i

..••..•.•.• (5.3)

(i =1, 2, ••• , m)

wheres ~ils are Lagrangian multipliers. The multipliers represent

the shadow prices of the pricing constraints. Then, the Kuhn-Tucker

conditions are basically derived by partially differentiating the

Lagrangian function with respect to all decision variable as well as

the Lagrangian multipliers respectively. These conditions are
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listed as follows: l

a L

a Pi
A' = 01

.... (S.4 )

i

a L =
a n

z (p. - Ch·)1 1
i

aD.
1

a t.. 1

(i =1,2, •.. , m)

at i
~ A.(V.-) = 0 ••• (5.5)

1 1 an

(i = 1, 2, ••• , m)

When Ails are positive,2

op. = Pf' - v·t.1 1 1 1
....••.•..•. (5.6)

(i = 1, 2, ••• , m)

Ai

where

1. There are actua TTy two conditions associated with each decision
variable. For example:

a LI ap. <: 0
1 -

Pi( all aPi) = a
However, only the equality of the former condition holds because Pi
itself is positive. Same principle can be applied to other decision
variable such as n. (See, for example, Baumol 1970)

2. Conditions (5.6) and (5.7) are summarized from the following
conditions:

a L 0 >
a Ai = Pfi - Pi - viti - 0

a L = 0
a A·1

)... > o.
1 -
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If ~IS=Os

o
Pi,<Pfi - viti •.•..•.••.. (5.7)

(i = Is 2 s ••• s m)

The optimum conference profit-maximizing rates can be considered

under various cases depending upon the combinations of zero and/or

positive shadow prices of the pricing constraints for different com

modities s Le. s At's ~ O. Two, of these cases are discussed below:

i) The case in which the shadow prices are zero.

Th isis the case that the conference acts as a pure monopoly for

some commodities not subject to any non-conference competition. The

conference profit-maximizing freight rate is derived by simultaneously

solving m equations in (5.4) and the equation (5.5). The result is

shown as follows:

1
aD. at.

I +ell
dp. - --a:r:- an-

1 1

*Pi = -----"'"":""1;;-~r__-

1 aD. ~ t. a Cv
+ )-t~-(Cv+nail)] ••••••. (5.8)edp . a jan

J

+ I:

j

... , m-l s where i # j)

subject to the inequality of the pricing constraints i.e. s (5.7). This

pricing rule is simil ar to the one developed in the fully-specified

model s f ,e, s (3.8) except where the term representing the cross elas

ticity of demand and the elasticity of demand of the non-conference

freight rate with respect to the conference rate are omitted because a

pure monopoly would not consider them. Fur-thermor-e, (3.4) of the
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simultaneous equation system in the fully-specified model is substi

tuted by the inequality of the pr icing constrant wh ich serves as the

"second equation" of the price-constrained model.

ii) The case in which the shadow prices are positive

For those commodities the conference does not have pure monopoly

power, the pricing constra int has to be considered in setting the

freight rates. One of the approach of simultaneously solving the opti

mum profit-maximizing freight rate for a particular "ith" commodity by

substitution is described below.

First of all, one of the m conditions in (5.4) can be rewritten as

follows:

Pi =
1 +
-~-

Xl aDi
edp .

1

•••••••••••• (5.9)

This indicates that not only the marginal cost of carriage (in terms

of cargo handling cost) among others has to be considered in price

making, but also the shadow price of pricing constraint.3

3. The difference between this condition and the prlclng rule of a
neo-classical monopoly model is obvious. According to neo-classical
approach for a single-product firm, a monopolist would set price so
that

E(p.) = 1 1
1 + E(e

dPi
)

This can be derived from (2.10). It turns out that the neo-classi
ca1 monopoly model is but a special case of the pricing rules
considered in this section when all shadow prices and the quality
of services are ignored. In general, the consideration of the
shadow price of the pricing constraint reduces the freight rate.
The effect of the quality of services as one of the decision varia
bles is taken into account through this shadow price.
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Then, the shadow price of the pricing constraint for II ith II com

modity is obtained by firstly rearranging m-l conditions in (5.4) for

commodities j's (where j -;. i) and (5.5) respectively:

aD.
A = (p. - Ch·) ----l + D.

. J J ap· J
J J

• •••••••••• (5.10)

(j = 1, 2, ••• , m- 1 and j -;. i)

Ae =
1

(p. - Ch·)1 1

a o.
1

at.
1

at.
- E Aj (Vj a nJ ) ] ••••••••••• {5.11)

j

(i = 1, 2, ••• , m and j = 1, 2, .•• , m-l, where i -;. j)

Then, substituting (5.10) and Pj'S [by rearranging the m-l condi

tions in (5.6)] into (5.11) yields:

A' =1

1 [ (p. - Ch·)1 1

a D, a t .
1 --::=-_1 +

at. a n
1

at.
~ (pof.- v .t > Ch.)~c: J J J Jan
j

a Dj _ an.
( a v , __J ) - (C

v
+ n

t. J ap.
J J

at.
EDjVj a ~ ]..(5.12)

j

(i = 1,2, ••• , m and j = 1, 2, ••• , m-l, where i ~ j)

Finally, the conference optimum freight rate for II ith II commodity

shipped is derived by suhstituting (5.12) into (5.9):
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*Pi =

aCv- (C + n -----) -v an
at.

L n.v • ----1 ] }
J Jan

j

••••••••••• (5.13)

(i =1, 2, ••• , m and j =1, 2, ••• , m-l, where i ~ j)

which is subject to the equality of the pricing constraint, i.e.,

(5.6) for a particular commodity, where

ao.
1

••••••••••• (5.14)
at.

1
aD.

1

aPi

B. =--~~1

Biitself is non-negative. For the purpose of comparison, Bi can

be expressed in terms of elasticities as follows:

B. =---.,.._-:""-
1

••••••••••• (5.15)

ewhere dt . = (t./D.)/( -::30./ at.) is the elasticity of demand for the
1 1 1 p 1 1

>conference transport services with respect to the shipping time. B ~ 1
>when p.edt =v.t.ed •

1 i < 1 1 Pi

In accordance with the pricing rule (5.13), it is obvious that

there is possibility that the cargo handling cost (Chi) is not
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considered in the conference price-mak ing. This is the case when Bi
= 1. However this is true only when the freight rate and inventory

holding cost have equal shares in the "ful l-pr tce" of the transport

isthisifdoubtfullis

for the bulk of 1iner cargoes,

=edt.
1

it

i.e.,

services, i.e., Pl' = v.t., and the demand for the conference
1 1

transport services is equally sensitive to shipping time as well as to

edPi' or, in general,the freight rate,

P·edt v.t.ed H
1 . = 1 1 P. • owever,

1 1

the case. This is because in reality,

it often seems that the demand for transport services is more sensi

tive to the freight rate than to the shipping time for the effect of

the shipping time on the demand for transport services is more

indirect. This could be the reason why shippers tend to approach con

ferences for reducing freight rate or exeinpting from. general rate

increases. Furthermore, it takes time, depending upon the distance

cargoes by sea. Hence, it might be, in

less than vitiedpi in· absolute

shipped of course, to tansport

most cases, Piedt. is
1

terms so that Bi is less than unity. However, it seems that for

those commodities especially suitable for air transport, the opposite

can be true. For these commodities, usually, shipping time is so

important that the demand for transport services with respect to ship

ping time could be more elastic than the elasticity of demand with

respect to the freight rate. Therefore, Bi can be greater than unity

in this case. In any case, it is still reasonable to assume that Bi
is greater. or less than unity so that cargo handl ing cost is posi

tively correlated with the freight rate.
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One of the important implications of the pricing rules implied in

the price-constrained model quite contrary to the orthodox economics

is that even if the demand for the conference transport services with

respect to the freight rate is inelastic, there is still profit-maxi

mization solution. This is the case in (5.8) (a pure monopoly case) as

long as the absolute value of the term edpi - ( aD;! at i)/( a

t;l an) is greater than unity and in (5.13) when Bi takes a value

greater than unity. In the case of the latter, for instance, if Bi

is greater than unity, both nominator and denominator in this pricing

equation would be negative unless all terms in the nominator on the

right hand side of this equation excluding the term Chi(l-B i)
result in a positive value and overpower the latter. However;

Neo-classical economics concludes that there would be no profit-maxi

mization solution for a profit-maximizing monopoly if the elasticity

of demand, in ab~olute term, is less than unity. It is for this reason

that those who propose alternative models tend to reject the profit

maximizat ion hypothesis using as evidence the information that the

demand for ocean transport services is inelastic.

From the above discussion, it can be generally concluded that a

multi-product firm facing an inelastic demand curve (with respect to

the freight rate) can still set a profit-maximizing rate when the firm

considers the quality of services as one of the decision variables and

the "full-price r
• of the transport services (which consists of two

components, i.e., the actual freight rate and quality of services) is

an important consideration of the shippers. The price-constrained
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model, as one of the simplifying model of the fully-specified one

bears out this conclusion.

The differences of the pricing rules between the price-constrained

model and fully-specified model are obvious. Firstly, the price

constrained model consists of two independent equations and can be

estimated independently without having to estimate a simultaneous

equation system as the fully-specified model requires. Secondly, the

empirical test of the price-constrained model can be done without the

information of the non-conference freight rates because the equation

(3.4) in a fully-specified model ts substituted by the "second equa

tion ll
, i.e., the pricing constraint, which deals the conference

freight rate instead of the non-conference rate as the dependent vari

able.

The operation of the two-equation system impl ied in the price

constrained model can be explained along the line of Garrod & Miklius'

(1981) argument. If the competition facing the conference is not

strong, the conference would set the freight rate in accordance with

the "first equation" (either 5.8 or 5.13, depending which case it

belongs to) which determines the optimum conference profit-maximizing

rate. The conference, in this case, acts as a price-maker. However, if

the competition is so strong that the rate set is greater than the

rate ceil ing determined by the "second equation", i.e., the pricing

constraint itself (for instance, 5.6), the latter will be followed;

that is, either a rate equals to the rate ceiling or one slightly

lower than that will be set. The conference acts basically as a

price-taker in this case.
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With appropriate proxies selected, the regression equation implied

in the "fir-s t equat ion" of the two-equation system (either 5'.8 or

5.13) can be estimated as follows:

+ +
s

Pi' Vi' ••••••••••• (5.16)

where uf l is the error term of the regression; "+11 designates a

positive coefficient while 11+_11 designates that the coefficient could

be either positive or negative depending on which case it belongs to.

In the case (i) (i.e., 5.8, the one similar to the case of a pure

monopoly) where the shadow prices of the pricing constraints are zero,

the sign of the coefficient of the unit inventory holding cost is

positive. However, in the case (ii) (i.e., 5.13) where the shadow

prices of the pricing constraints are positive, the sign of this coef

ficient is uncertain.

• •••••••••• (5.17)
aPsi a n.. a o.

_"";:;-'m_l 1 + 1
aOm; a0i ~

By a similar justification described in the last chapter, the unit

value (f.o.b. price) of the cormnodity shipped (Psi) and the unit

inventory holding cost (V' J i.e., v.t.) are selected as proxies
1 1 1

for the el ast icity of demand for the conference transport services

with respect to the freight rate (edPi). Their rel ationsh ips are

shown by firstly differentiating (4.6) with respect to the conference

freight rate Pi:

aPdi a 0mi a 0i
aOmi a0i ~ =
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Then, the elasticity of demand for the conference transport services

is derived as follows: 4

where emi = (O/Omi) ( aOm;! d 0i) measures the elasticity of

quantity of commodity traded with respect to the quantity demanded for

the conference transport services (other notations refer to equation

4.8 in Chapter 4). This elasticity serves as an indicator of the mar

ket competitiveness. In general, emi is non-negative. The smaller

the emi, the stl'onger would be the transport market competition, and

vice versa. This is because if the change in quantity traded in the

market (Omi) responds only on a limited basis to the quantity

demanded for the conference transport services (Oi) so that emi

takes sma11 value, then the change in the latter must correspond to

the change in quantity demanded for the non-conference transport serv

ices.

4. The elasticity of demand derived here (5.18) differs from Bennathan
& Walters' formula (2.2) in two aspects. Firstly, the latter
ignores competition facing the conference. Therefore, what measured
in accordance with this formula is the elasticity of demand for the
overa11 transport services instead of wh ich for the conference
services. Secondly, the quality of services represented by the
inverse of the inventory holding costs is not considered in the
latter. According to the former, the consideration of the competi
tive factors increases the elasticity of demand for the conference
transport services in terms of absolute value, while the quality of
services reduces it.
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In accordance with (5.18), the unit value and unit inventory.

holding cost of the commodity shipped are positively correlated with

the elasticity of demand for the conference transport services unless

e . = 0 which implies an infinitely elastic demand. This relation-
ml

ship can be derived by differentiating (5.18) with respect to the unit

value and the unit inventory holding cost respectively. For the unit

value, for example, the result is shown as follows (For the unit

inventory holding cost the result is similar):

emi 1 1
p. Ed' Es i

2 11 1 ' 1 1 2 > 0 •••• (5. 19)
e [( --:::.--) + (1 + r v)]m,' ~ -Ed" - E -;:r--

T si I:.di

Contrary to the general belief, it can be concluded from (5.19)

that the conference practice of "charging what the traffic can bear"

(or the so-called "value-of'-ser-v tce" pricing) does not necessarily

involve monopoly price-setting. Rather, this practice is also consis

tent with the competitive market situation. The reason is that the

lower the emi, indicating the more competitive the market is, the

greater would be the effect of the unit value on the elasticity of

demand for the conference transport services which is one of the

important considertation in the conference price-mak ing. One extreme

case is that when emi = 0, the elasticity of demand for the trans

port services will be infinite, which implies that the transport

market is perfectly competitive without any element of monopoly power

as measured by the inverse of the elasticity of demand for the confer

ence transport services in absolute value.
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To complete the empirical test of the price-constrained model,

the regression equation implied in the "second equation" (5.5) of the

two-equation system also has to be estimated. Only the equality of the

equation (i.e., 5.6) can be estimated because the inequality of the

equation (i.e., 6.7) has no regression implication. This equation can

be developed by considering two cases. As described earlier in this

chapter, the rate ceiling which is determined by the pricing con

straint (Le,; the "second equation") can be either the equilibrium

freight rate charged by the non-conference firms adjusted for the

quality-of-service difference, or the global market equilbrium rate

determined by the market demand and supply where the market consists

of both conference and non-conference sectors if the market is per

fectly competitive.

Consider the first case where the rate ceiling is the equilibrium

freight rate in the non-conference sector, adjusted for the quality

of-service difference. To provide computable equations, it is assumed

that both demand and supply functions of the non-conference transport

services, respectively, are 1inear with respect to the freight rate.

Given the quality of services, they are shown as follows:

D! = a 1.+ a I p ~
1 01 li 1

••.•.•....• (5.20)

pl.
1

••••••••••• (5.21)

where i = 1, 2, ••• , m; a~i and b~i are respectively intercepts of

demand and supply functions; ali and b1i are slopes of these curves.
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The equilibrium freight rate of the non-conference sector is

derived by equalizing the equations (5.20) and (5.21). The result is

shown in the following:

*PI -i - ••••••••••• (5.22)

(i = 1, 2, ••• , m)

where a~i is greater than b~i if the equilibirum exists. For the

purpose of adjusting the quality-of-service difference, the "fu l l

pr ice" of the non-conference transport services corresponding to this

equilibrium rate can be obtained by adding the inventory holding cost

of the commodity consigned by the non-conference firms (viti) to

the equilibrium rate determined by (5.22).

As a result, the "second equat ion" or the equal ity of the pricing

constraint (5.6) can be rewritten as follows after substituting the

"ful l-pr tce" of the non-conference transport services corresponding to

the equilibrium rate determined by (5.22) into it:

*pi _
i - ••••••••••• (5.23}

(i = 1, 2, ••• , m)

Obviously, the IIsecond equat ion" is the equilbirum freight rate char

ged by the non-conference firms adjusted for the qua1ity-of-service

difference represented by the difference in the inventory holding

costs of the commodity consigned by the conference and non-conference

firms.

To develop a regression function consistent with the IIsecond equa

tion" (S.23), some variables such as unit value and unit inventory
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holding cost as well as the quantity of "ith ll commodity shipped by the

non-conference firms can be chosen as proxies for the slope of the

demand curve. Their relationships can be easily shown by revising the

equation (5.18) which determines the elasticity of demand for the

conference transport services to determine the slope of the demand

curve for the non-conference services.

It turns out that the "second equation" implies a regression equa

tion which contains some explanatory variables such as the unit value,

the inventory holding cost and the quantity of commodity shipped by

the non-conference firms. However, because the information specifi

cally pertaining to the non-conference firms are not available. There

is no way to estimate the regression equation unless some further

proxies are used. For example, the quantity of commodity traded on a

route can be a proxy for the quantity shipped by the non-conference

firms. However, how valid is this approach of using the proxy is ques

tionable.

Therefore, to empirically estimate the "second equation", the

second case that for some commodities the transport market is per

fectly competitive is pursued. Following De Vany & Saving (1977), it

can be postul ated that there is an market equil ibrium "ful I-pr ice" of

transport services prevail ing in the transport market when the market

situation is perfectly competitive. The conference can act only as a

"ful l-pr tce-taker", although it is still free to set the freight rate

and adjust the quality of services. For simplicity, assuming that both

functions of market demand and supply of the transport services are
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linear. For the lIith ll commodity, these market demand and supply can be

specified as follows:

a . +
01

••••••••••• (5.24)

S ' = b ,+ bl. Pf'm1 01 1 1
........... (5.25)

where i = 1, 2, ••• , m; 0mi and Smi are respectively market quan

tity demanded and supplied of the transport services; Pfi represents

the "full-price ll of transport services; aoi and boi are respectively

intercepts of demand and supply functions; ali and bl i are respec-

tively slopes of these curves.

The market equilibrium freight rate is derived by equalizing the

equations (5.24) and (5.25). The result is shown in the folloWing:

*p~ =
1

••••••••••• (5.26)

(i =1, 2, ••• , m)

where aoi is greater than bOi if the equilibirum exists.

Therefore, the "second equation" or the equality of the pricing

constraint can be written as follows after substuting (5.26) into

(5.6) :

aoi - bOi
61i - al i

••••••••••• (5.27)

By the same token, some variables such as unit value and unit

inventory holding cost as well as the quantity of "ith ll commodity

traded on a route can be chosen as proxies for the slope of the
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demand curve, i.e., al i= aDmil apfi. Their relationships can be

shown by differentiating (4.5) with respect to the "full-price" of

transport services:

•..•••.•••• (5.28)

Then, this can be rearranged as follows: 5

°mi

~ (1 + F)
di

where F= Pfi/Psi is the fraction of the "full-price" of transport

services in the f.o.b. price of the commodity shipped. This equation

shows that the absolute value of the slope of the market demand curve

for the transport services is positively correlated with the f .o.b,

price of the commodity shipped and the unit inventory holding cost.

However, it is negatively correlated with the quantity of the com

modi ty tr aded.

As a result, the "second equation" can be estimated in accordance

with the following regression function:

+ +-
Pi = f2(PSi' Vi' 0mi' uf 2) ••••••••••• (5.30)

where uf 2 is the error term; "_II denotes a negative coefficient.

5. Again it is not appropriate to substitute (5.29) into (5.27)
because the assumption made in deriVing the latter is that the
slope of the demand curve is constant, which follows a linear
demand curve. However, it is still legitimate to use proxies for
this slope in the regression equation since different conunodities
may have different slopes.
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To sum up, the above discussion together with the discussion in

the last chapter boi 1 down to three regression equat ions representing

three competing theories. The price-leadership model (4.9) represents

a situation where the conference acts as a price-leader. On the other

hand, the "first equation" of the price-constrained model (5.15) can

be applied to the situation where the conference possess monopoly

power and acts as a price-maker, while the "second equation" (5.30)

where the conference acts as price-taker with essentially no monopoly

power over the commodities shipped. In order to investigate if the

conference actually acts as a price-leader, a price-maker or a price

taker, these three competing theories will be tested and compared

using regression analysis in the next chapter.

"
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Chapter 6

THE EMPIRICAL TEST OF THE LINER CONFERENCE PRICING MODELS

This chapter provides the empirical test of the price-leadership

model and the price-constrained model. There are actually three com

peting theories involved in these two models. The first theory is the

the price-leadership model asserting that the conference acts as a

price-leader. This model implies the regression equation (4.9). The

other two theories are implied in the price-constrained model which

consists of a two-equation system. The "first equation" of the two

equation system applies to the situation where the conference

possesses monopoly power over the commodities shipped and acts as a

price-maker. The "second equation" is applicable to the situation

where the transport market is competitive and the conference acts as a

price-taker. These two equations iJll>ly the regression equations (5.16)

and (5.30) respectively.

In order to accomodate the empirical test using regression analy

sis, data rel ating to the commodities shipped by the conferences are

needed. From the discussion of the last two chapters, it is known that

the statistical data necessary for this empirical study are those

pertaining to the variables of the conference freight rate (Pi)' the

cargo handling cost (Chi)' the unit value or f.o.b. price of the

commodity shipped (PSi)' the unit inventory holding cost (Vi)' and

the quantity of a commodity traded (Dmi).
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However, some proxies are needed because the information about the

cargo handling cost and the inventory holding cost are not available.

On the one hand, the stowage factor (the number of cubic feet which a

ton of a commodity occupies in stowage) can be used as a proxy for the

cargo handling cost. This is justified on the ground that the stowage

factor reflects the opportunity cost of stowing a given commodity in

ship's compartment in a "measurement trade" where the measurement

tonnage instead of the deadweight tonnage of the vessel is binding. It

appears that liner trades are mostly "measurement trades" because they

contain primarily general cargoes. That could be the reason why

Shneerson (1976) found that 43 routes in Thailand, Singapore and

Israeli import and export trades selected for a study of the structure

of liner freight rates are all "measurement trades". Furthermore, he

has also found that there are significant and positive relationships

between cargo handl ing costs and stowage factors for the commodities

shipped. On the other hand, the percentage rate of the insurance

premium of a commodity shipped is selected as a proxy for the unit

inventory holding cost. This follows Baumol and Vinod's (l970) argu

ment that interest, deterioration, damage and pilferage rates reflect

inventory holding costs. It is obvious that the rate of insurance

premium reflects only part of the inventory holding costs since it is

related only to the deterioration, damage and pilferage rates but not

the interest rate.

After selecting the appropriate proxies, it turns out that, among

the published works, the ECLA (l970) is the only one that provides
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sufficient data for the present study. 1 ECLA (1970) first publ ished

in Spanish in 1968 is a special survey on the export trades of ten

Latin American countries done by the Economic Commission for Latin

America of the United Nations. For this study, 193 routes both intra

and extra-regional trades were selected. Statistical data pertaining

to the year of 1955 conta in, among others, the freight rate per ton,

value f.o.b. per ton, stowage factor, quantity of commodity exported

in weight tons and the rate of insurance premium of the commodity

shipped.

The problem with the use of the ECLA (1970) data is that it is

rather out-of-date. Therefore, it may not reflect the changes in the

conference price-making along with the containerization in liner ship

ping since 1960's. Only a few tariffs relating to trade with U. S. and

Canada made provision for the container carriage. It is possible that

under the container age, the 1iner conference rate structure has been

simp1ified with decreasing numbers of commodity rates. The extreme

case is the offer of "box rates" on a per container basis irrespective

of the contents of the container. However, in the U. S. - East Asian

trades for instance, FMC (1980) found that the conference

1. Although plenty of efforts have been made to analyze the conference
freight rates using regression approach, the statistical data used
are usually not published. Some examples are Bryan (1974 and 1978),
Carman (1973 and 1976), Ch initz (1956), Deak in & Seward (1973),
ECLA (1970), Heaver (1972 and 1973), SERTS (1973), Shneerson
(1976), and UNCTAD (1970, 2). Among them, ECLA (1970) and UNCTAD
(1970, 2) are two exceptions that published statistical data. None
theless, only the ECLA (1970) provides the information about the
rate of insurance premium of the commodity shipped.
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had still resisted the practice of offering "box rates". r~oreover, the

principle of the conference price-making, as a recent study describes

(Sletmo and Will iams 1981), does not seem to have changed signifi

cantly from those in the 1960·s (ECLA 1970).

Furthermore, not all data on the 193 routes selected by the ECLA

(1970) are sufficient for the present study. The data of the insurance

premium rate is only available for two countries, i.e., Brazil and

Peru. However, there are not enough observations on some of these two

countries I export routes for the regression analysis. As a result,

only 8 routes, 7 Brazillian exports and 1 export of Peru, are selected

for the present study. Appendix I I 1ists these data route by route,

where the code numbers for trade routes and commodities used by ECLA

(1970) are followed.

Two approaches can be taken to test and compare the models. The

first approach is to investigate the overall structure of the confer

ence freight rates on a particular conference route. The regression

analysis can be done for all commodities on each conference route. The

second is to classify all samples of commodities on a route into dif

ferent groups to see if the conference actually adopts different

pricing behaviors for different groups of commodities subject to dif

ferent 1eve1s of non-conference compet i ti on. For th i s purpose, a11

commodities shipped on a conference route are divided into two groups,

i.e., the high-value and low-value commodities, in accordance with the

order of the unit value (f .n.b, price) of the commodities from the
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highest to the lowest.2 Nonetheless, to avoid any overlap of these

two groups, approximately one-fifth of the observations of commodities

in between are omitted. This approach of classification, however

arbitrary, resembles that of the Goldfeld-Quandt Test for

heteroscedasticity (Pindyck and Rubinfeld 1976).

Regression equations for all commodities on each conference route

and for high-value as well as low-value commodities on each route are

estimated respectively using the ordinary-least-squares method.~

The results are shown in Appendix I (Table 1.1 - Table 1.8). Appropri

ate functional form is applied after testing the non-linearity

2. The commodities can alternatively be classified according to the
size of shipments as Devanney, et. al. (1975) proposed. The reason
is that the larger the size of shipments the more likely that the
cargo can be shipped by chartered shipping. However, the informa
tion as to the size of shipments are not available.

3. The Goldfeld-Quandt Test for heteroscedasticity (Pindyck &
Rubinfeld 1975) is performed to test if the regression for all
observations of conunoditities on a route presents this problem.
This problem can be associated with the cross-sectional data while
using the ordinary least squares method. The test is done by calcu
lating the ratio of the error sum squared of the regressions on the
high-value and low-value groups, and then performing the F test.
The results show that on lyon the route fl27 (Table 1.3) where the
"first" and "second" equations present this problem. The "second
equation" also has this problem on the route #28 (Table 1.4). How
ever, after correcting the heteroscedasticity by the weighted
least-squares methods assuming that the error variances are propor
tional to the squares of the unit value variable, the significance
of each variable does not change. Therefore, it is concluded that
the heteroscedasticity does not cause problem. This test is not
performed for the regression based upon each commodity group
because there are not enough observations. Nevertheless, it can be
inferred that there should have no such problem because the
difference in the error variances between different subgroups of
commodities can be smaller than which between different groups.
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of the equation by Box-Cox regression (White 1982). If the Box-Cox

regression shows that the appropriate function is neither a 1inear

(Le., the parameter called "Lambda" is equal to 1) nor a logarithmic

one (Lambda is equal to zero) using the Likelihood Ratio Test at the 5

percent significant level, then either the 1inear or the logarithmic

function, whichever provides better result, t ,e.; with a lower value

of the likelihood ratio, is taken. This is because it is difficult to

meaningfully interpret a Box-Cox regression with Lambda being dif

ferent from 1 (i.e., a linear equation) or 0 (i.e., a logarithmic one)

(Ghali and Snow 1980).

The price-leadership model and the price-constrained model which

consi sts of a two-equation system are compared in accordance with the

following criteria,· provided that the sign of the coefficients esti

mated are not significantly different from the expectations of these

models respectively. The comparison can be done by investigating the

regression equation implied in the price-leadership model because it

consists of all variables included in either the "ftr's t equation" or

the "second equation" of the price-constrained model. These two models

are compared by examining the significance of the variable which is

missing in either the "first equation" (i .e., the quantity of com

modity traded, Om;) or the "second equation" (Le., the stowage

facator, Chi). This test of specification error of missing variable

can be done by using "t" test because there is only one variable miss

ing in either the "first" or the "second" equation. If the coefficient

of this variable is significant, the result favors the
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price-leadership model. Otherwise, it favors the price-constrained

model, either the "first equation" or the "second equation".

Then, in order to specifically test the price-constrained model to

verify if the conference behaves differently for different groups of

collUtlodities, a working hypothesis is developed. It is hypothesized

that the conference acts as a price-maker setting the freight rates

for the high-value comnodf t tes in accordance with the "first equa

t ton", while for the low-value commodities the conference acts as a

price-taker tak ing the rates determined by the the "second equat ton"

either its equality or inequality. The argument is that when the inde

pendents· competition is not significant, those over which the

conference possesses monopoly power are processed. manufactures with

relatively high value and require regular services provided by the

conference liners, while those subject to strong tramp competition are

relatively low value bulky commodities. During the year of 1965 that

the EClA (1970) data represents, it does not seems that the competi

tion from independents was significant.4 However, when the

tndependents ' competition is significant (this has been the current

trend in the 1iner shipping as described in Chapter l), the above

hypothesis may not hold because the independents would compete for the

4. So far as the EClA (1970) data is concerned, although there is no
information about the cargo shares and the sizes of the conferences
and the independents, the numbers of shipping 1ines participating
in the conferences and acting as an independent respectively can be
a rough indicator of the conference domination. EClA (1970) reveals
that there were no independents operating in the extra-regional
trades. In the intra-regional trades, there were 146 shipping lines
participating in different conferences. However, only 12 independ
ents were indicated in these trades.
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high-value commodities that are usually charged higher freight rates.

This is because it is easier for the independents to capture the con

ference's high-margin cargoes for the conference rate structures are

slow to respond to the market changes, and these cargoes are often

used to subsidise lower value, lower-margin cargoes (The Economi sts,

1982) •

To be consistent with the above hypothesis, the "first equa

tion"/"second equation" should provide better explanation of the rate

structure of the high-value commodities/low-value commodities. This

hypothesis will be tested by comparing the "first equat ton" and the

"second equation" of the price-constrained model. The comparison is

performed on the basis of the adjusted R-squared of the regression,

i.e., R2• However, if the results show that no equations (the price

leadership model included) can satisfactorily explain the rate struc

ture of the low-value commodities, this can be attributed to the fact

that the inequality of the "second equation" is followed. Nonetheless,

it is also possible that the "second equation" itself does not really

represents the true equation because, as Chapter 4 discusses, the

equation estimated represents only the situation under perfect com

petiti on.

The regression results show that either the price-leadership model

or the price-constrained model provide better explanation of the

conference freight rate structure. This is the case so far as the
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overall rate structure on each conference route is concerned.5 It

appears that the sign of the coefficients of the explanatory variables

is generally consistent with the expectations of these models respec

tively.6 Table 6.1 which summarizes a part of the regression

results shown in Appendix I shows that the price-leadership model

explains the conference pricing behavior better than the "first equa

t ton" on 4 out of 8 routes ~ They are all extra-regiona1 routes where

both IIfirst ll and "second" equations present specification error of

missing variable because both the stowage factor (Chi) and the quan

tity of commodity traded (Omi) are significant at the 5 percent

level. However, the price-leadership model does not provide better

explanation than the IIfirst equation ll on the rest of the routes

because the quantity traded is not signficant at even the 10 percent

5. Shneerson (1976) also regresses the freight rates on the stowage
factor, unit value and the quantity of commodity traded using the
data of Singapore's exports and imports. The only variable missing
is the rate of insurance premium. The results show that the quan
tity traded is significant at the 5 percent level only on 2 out of
16 routes. How the ommission of the rate of insurance premium
affects tile r-esult is unknown. Nevertheless, it can be roughly
concluded that in these trades the price-leadership model does not
provide any better explanation of the conference pricing behavior
than the IIfirst eqution ll of the price-constrained model.

6. In the case of the IIfirst equat ton" of the price-constrained model,
the stowage factor is significant and positive at the 5 percent
level on 7 out of 8 routes and at the 10 percent level on the other
route. The unit value is also positive and significant at the 5
percent level with only one exception, #147 (Table 1.8). The rate
of insurance premium does not seem to have any effect on the con
ference rate. It is significant and positive (consistent with the
pure monopoly case discussed in Chapter 4) at the 5 percent level
only on the route #24 (Table 1.2) and at the 10 percent level on
the route #27 (Table 1.3). In the case of the price-leadership
model, the results are quite similar to the above.
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Table 6.1.

The Comparison of the Price-leadership Model

and the Price-constrained Model

Variables Routes

#22 #24 ..BL #28 .ss.s»: #42 #147-
All commodities

Quantity traded (Omi) 0 0 0 0 * * * *
Stowage factor (Chi) * * * + * * * *

High-value commodities

Quantity traded (Omi)

Stowage factor (Chi)

Low-value commodities

o

*

o
o

*

*

+

*

o

*

*
+

o

+

+

*

Quantity traded (Omi) 0

Stowage factor (Chi) 0

+

o
o
o

o
o

0+

0+

0*

o
o

o

o
o

Notes: 1. The information summarized in this table are based upon the
estimation of the regression equation implied in the price
leadership model. (See Appendix I for details).

2. The notations are described as fol1ws: 110" not significant;
"*" significant at the 5 percent level; "+" significant at
the 10 percent 1evel; "0*" or "0+" the F test shows all
coefficients are not significantly different from zero,
a1though the IIt ll test shows a coefficent is significant at
the 5 percent or the 10 percent level.
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level. They are all intra-regional routes. On the other hand, when all

commodities on a conference route are divided into two groups, Table

6.1 shows the price-leadership model provides better explanation of

the conference rate structure than the price-constrained model only in

the case of the high-value group on some routes. For this group, the

price-leadership model is satisfactory on 4 out of 3 routes. They are

routes #27, 028, #40 and #147 where the quantity of commodity traded

is significant at either the 10 percent level or the 5 percent level.

However, the price-leadership model does not provide an satisfactory

explanation of the the rate structure of the low-value commodities.

Comparing the IIfirst equat ion" and the vseccnd equat-ion" of the

price-constrained model, the regression results for different groups

of commodities in a conference tariff show that the the rna inta ined

hypothesis stated in the above can not be rejected. This is because

the regression reveals that the IIfirst equation"jUsecond equation'' can

better explain the rate structure of the high-value commodities/low-

1 d.t . 7 T b1 62th d . d d fva ue commo 1 leSe a e •• compares e a Juste R-square 0

these two equations. In the high-value group, the "first equation" has

a higher adjusted R-squared with only one exception, i.e., the route

#40 where the price-leadership model provides better explanation. On

the other hand, in the low-value group, it seems that basically no

7. While the sign of the other explanatory variables in the IIfirst
equation" are not inconsistent with the theory, the stowage factor
is, as expected, significant and positive (at the 5 percent level
on 5 out of a routes and at the 10 percent level on the other three
routes) in the case of the high-value commodities. However, in the
low-value group, this variable is not significant on all routes.
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Table 6.2.

The Comparison of the "First Equation" and

the "Second Equation" of the Price-constrained Model

Equations Routes

#22 #24 #27 #28 1139 -BQ.... .zs, #147_.
All commodities

"First equation" H H H H H H H

"Second equation" H

High-value commodities

IIFirst equation"

"Second equation"

Low-value commodities

"First equation"

"Second equation"

H

H?

H H H

H?

H

H?

H

H

H

H?

H

H?

Notes: "H" indicates that the equation has higher adjusted R-squared;
"H?" indicates the equation itself is not satisfactory because
no variables included are significant at even the 10 percent
level; "a": Although the IIfirst equation" has the higher
adjusted R-squared, one of the important factors, t.e.; the
stowage factor is not significant, which weakens the explana
tory power of this equation; "b": Although the "second
equation" has higher adjusted R-squared, the significant and
positive coefficient of the quantity of commodity traded is not
consistent with the theory.
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equations can satisfactorily expla in the rate structure except the

"second equat ton" on the route #40. There is st ill another route,

t.e ,; #24 that the "second equat ion" is satisfactory. However, the

positive sign of the quantity of commodity traded are not consistent

with the expectation of the theory that this equation represents.

Based upon the above investigation, it can be concluded that the

structure of the liner conference freight rates is consistent with

either the price-leadership model or the price-constrained model. This

is the case for the overall freight rate structure of the conference.

However, the conference does follow different behaviors for different

commodities subject to different levels of competition. For the high

value commodities that supposedly are not subject to strong non-con

ference competition, the conference acts' as a price-maker setting

profit-maximization rates according to either the price-leadership

model or the IIfirst equation" of the price-constrained model. However,

for the low-value commodities presumably subject to strong non-confer

ence competition, the conference basically acts as a price-taker fol

lowing the equality or the inequality of the "second equation ll
•

The above resuits are based upon the test of the simplified models

developed in Chapter 4 and Chapter 5 using ECLA (1970) data. Whether

the same conclusions can be drawn from the test of the fully-specified

model developed in Chapter 3 with more up-dated data is unknown. In
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order to test the' fully-specified model, further efforts beyond the

present study are necessary to collect data about the freight rates of

the non-conference sector.
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Chapter 7

SUMMARY AND CONCLUSIONS

One of the major concerns about the ocean 1iner conference system

has been its cartel-type price decision-making. If the liner confer

ence which resembles other industrial cartels is pricing monopolistic

ally to maximize joint profits, then it is likely that the conference

restricts its transport services and charges higher freight rates than

that would have prevailed in a competitive market. As a result, the

liner shipping market suffers from the mi sa11ocat ion of resources and

is inefficient. In addition to various official investigations into

the conference system, economists have also proposed a variety of

models to explain the pricing behavior of the conference. These models

include the neo-classical monopoly and "kinked demand curveII models

based upon the profit-maximization hypothesis, as well as alternative

models.

The models based upon the profit-maximization hypothesis continues

to dominante the 1iterature. There have not been enough evidences

showing that the profit-maximization hypothesis can be rejected. Fur

thermore, alternative models are generally poorly defined and are not

empirically testable.

However, there still is problem with the current neo-classical

models based upon the profit-maximization hypothesis. On the one hand,

the well-defined pure monopoly mode) fails to pass the empirical test

for there is eVidently competition recognized by all, and essentially

the conference does not seem to have perfect monopoly power over all
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commodities shipped. The "kinked demand curve" model, on the other

hand, provides better explanation of the conference pricing behavior

since it takes into account the competition. Nonetheless, this model

is not empirically testable. Another approach taking into consider

ation the competition by assuming that the non-conference competition

puts a cei 1ing on the conference freight rates has not been success

fully tested because a two-equation-system model for this .test has not

been deve loped.

Overa11, there has never been a well-defined model offered in the

literature. The models have been single-product ones and the

quality-of-service variable is generally ignored. Furthermore, the

incorporation of the competitive factors into the models has not been

successful. All of these have resulted in a rather unsatisfactory

empirical test of the models.

In view of the insufficiencies in the current state-of-the-art,

the present study has developed a fully-specified model tak ing into

consideration the interrelationships of the price determination

between the conference and ncn-ccnrerence. sectors. The model is a

mult i-product one and the quality of services has been introduced as

one of the decision variables. However, there is not enough informa

tion to estimate the stmu lt.aneous equation system required by this

model. Therefore, some simplied models based upon simplifying assump

tions have also been developed for the purpose of empirical tests.

Two simplified models are investigated and developed in the pre

sent study. One is the dominant-firm pr ice-leadersh ip model following

the economic 1iterature. Th is model assumes that the conference sets
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freight rates with respect to the "residual demand" and the non-con

ference firms follow the conference rates. The other model is

developed in the present study based upon the assumption that the

non-conference competition puts a ceiling on the conference rate.

Therefore, the conference pricing behavior is constrained by the non

conference competition. This price-constrained model ends up with a

two-equation system. The "first equation" represents the situation

where the conference possesses monopoly power and acts as a price

maker, while the "second equation" where the market is competitive and

the conference acts as a price-taker.

Along the line with the price-constrained model, it is found that

a mUlti-product firm facing an inelastic demand curve can still set a

profit-maximizing rate when the firm considers the quality of services

as one of the decision variables and the "full-price" of the transport

services (which consists of two components, i.e., the actual freight

rate and inventory holding cost) is an important consideration of the

shippers. This proves that the profit-maximization hypothesis can not

be rejected even if evidence shows that the demand for the conference

transport services is inelastic with respect to the freight rate.

Contrary to the general belief, the price-constrained model has

a1so ind icated that the conference practice of "charging what the

traffic can bear" with respect to the unit value of the commodities

shipped (the so-called "value-of-service" pricing") does not neces

sarily involve monopoly price-setting. Rather, this practice is also

consistent with the competitive market situation. An analysis of
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the elasticity of demand for the conference transport services (a

derived demand) together with the pricing rules of this model have"

shown that the unit value are positively correlatted with the confer

ence freight rates even under the competitive situation. This finding

supports De Vany and Saving's (1975) argument that the "value-of

service" pricing is not an evidence of price discrimination.

The empirical test using regression analysis based upon the data

perta in i ng to the exports of se1ected Lat in Amer i can countr ies has

shown that the either the price-leadership model or the price-con

strained model provides better explanation of the conference freight

rate structure. The overall structure of the 1iner conference freight

rates on a particular route is consistent with the hypothesis that the

conference acts as a price-leader or a price-maker setting freight

rates in accordance with either the price-leadership model or the

"first equation" of the price-constrained model. However~ when all

samples of commodities are classified into high-value and low-value

ones, the hypothesis that the conference acts as a price-leader or a

price-maker for the former group and as a price-taker (i.e., the

conference follows either the inequality of equality of the "second

equation" of the price-constrained model) for the latter can not be

rejected.
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Appendix I. THE REGRESSION RESULTS OF THE STRUCTURE OF THE LINER
CONFERENCE FREIGHT RATES

Table I.l The Structure of Liner Conference Freight Rates
on Route #22 (Brazil/Argentina)

Coefficlents
Intercept Chi Psi Vi o i F R2;[R2]

All Commoditles (Observatl0ns 1-46)
The prlce-leadershl~ Model

0.142 o. 81* 0.211* 0.044 -0.013 11.713* 0.533
(1. 15) (2.873 ) (3.626 ) (0.261) (-0.444 ) [0.488]

The Price-constrained Model
1st eq. 0.585 0.380* 0.227* 0.066 15.855* 0.531

(1.094) (2.889 ) (5.056 ) (0.409 ) [0.498]
2nd eq. 2.024* 0.254* -0.041 -0.010 10.972* 0.438

(4.010) (4.182) (-0.226) (-0.329 ) [0.399]

High-value Commodities (Obsevations 1-19 )
The price-1eadershi~ Model

-0.193 o. 24* 0.210 -0.096 -0.057 6.0510* 0.6336
(-0.'157 ) (3.190 ) (1.688) (-0.375) (-1.154) [0.529]

The Price-constrained Model
1st eq. -0.888 0.622* 0.273* -0.055 7.460* 0.599

(-0.8183) (3.1440) (2.4171) (-0.2137) [0.519]
2nd eq. 1.764 0.307+ -0.075 -0.055 2.901+ 0.367

(1.303) (2.011) (-0.232) (-0.883) [0.241]

Low-value Commodities (Observations 28-46)
The price-1eadershi~ Model

1.559 o. 50 0.196 0.150 0.017 0.689 0.164
(1.498) (0.840) (1.475 ) (0.547) (0.490) [-0.074]

The Price-constrained Model
1st eq. 1.807+ 0.149 0.170 0.108 0.883 0.150

(2.000) (0.857 ) (1.434) (0.496 ) [-0.020]
2nd eq , 2.175* 0.189 0.076 0.017 0.597 0.122

(2.890) (1.439) (0.341) (0.486 ) [-0.053]

Notes: 1) Chi= stowage factor; Ps i= unit value (f.o.b. price) of the
commodity shipped; Vi = rate of insurance premium; Dmi =

quantity of commodity traded in weight tons.
2) The regression functions estimated are in logarithmic forms.

The dependent variable is, the conference freight rate, Pi.

3) Figures in brackets ( ) are "t" statistics.

4) 11*" significant at the 5 percent level;II+" significant at
the 10 percent level.
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Appendix I. continued.

Table 1.2 The Structure of Liner Conference Freight Rates
on Route #24 (Brazil/Chile)

Coefflclents
Intercept Chi Psi Vi °mi F R2;[R2]

All Commodltles (Observat,ons 1-22)
The prlce-Ieadershl~ Model

-0.774 o. 84* 0.321* 0.380+ 0.044 14.496* 0.773
(-0.815) (2.244) (3.941) (2.024) (1.344) [0.720]

The Price-constrained Model
1st eq. -0.570 0.706* 0.243* 0.428* 17.920* 0.749

(-0.595) (2.837) (4.137) (2.270 ) [0.707]
2nd eq. 0.918 0.418* 0.272 0.069+ 14.417* 0.705

(1.437) (5.482) (1.354) (2.057) [0.657]

High-value Commodities (Obsevations 1-9)
The price-leadersh'H Model

-2.771 o. 72 0.419 0.525 0.041 4.794+ 0.827
(-1.373 ) (1.542) (1.523) (1.395 ) (0.484) [0.655]

The Price-constrained Model
1st eq. -2.616 0.999+ 0.345 0.571 7.455* 0.817

(-1.426 ) (2.168) (1.800) (1.706 ) [0.708)
2nd eq. -1. 189 0.667* 0.269 0.102 4.391+ 0.725

(-0.606) (2.926) (0.705) (1.200) [0.560]

Low-value Commodities (Observations 14-22)
The price-leadersh'~ Model

-1.162 o. 48 0.505+ -0.138 0.092+ 4.749+ 0.826
(-1.021) (1.072) (2.454) (-0.573) (2.221 ) [0.652]

The Price-constrained Model
1st eq. 0.020 0.706 0.120 -0.021 2.625 0.612

(0.015) (1.872) (0.810) (-0.079) [0.379]
2nd eq, -0.651* 0.651* -0.200 0.114* 5.778* 0.776

(-0.620) (4.155) (-1.000) (3.123) [0.642]

Notes: See Table 1.1.
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Appendix I. continued.

Table 1.3 The Structure of Liner Conference Freight Rates
on Route #27 (Brazil/Peru)

Coefflclents
Intercept Chi Psi Vi °mi F R2;[R2]

All Commodltles (Observatlons 1-22)
The price-1eadershiSModel

-0.777 o. 62* 0.262* 0.360+ 0.030 9.815* 0.798
(-0.894) (3.390) (2.580) (1.967) (0.721) [0.627]

The Price-constrained Model
1st eq , -0.538 0.676* 0.229* 0.354+ 13.267* 0.689

(-0.578) (3.526) (2.572) (1.962) [0 .637]
2nd eq. 1.189 0.399* 0.293 0.044 5.849* 0.494

(1.459) (3.419) (1.281) (0.847) [0.409]

High-value Commodities (Obsevations 1-9)
The prlce-leadershlSModel

-1.406 1. 76* -0.298 -0.028 0.224* 9.380* 0.904
(-0.758) (4.270) (-0.795) (-0.103) (3.344 ) [0.807]

The Price-constrained Model
1st eq. 0.251 1.302+ -0.282 0.153 2.891* 0.634

(0.805) (2.076) (-0 .430) (0.330) [0.415)
2nd eq, -2.783 0.904 0.388 0.160 1.446+ 0.465

(-0.723) (1.727) (0.729) (1.165) [0.143]

Low-value Commodities (Observations 14-22)
The price-leadershll Model

-0.058 O. 62 0.546* 0.065 -0.009 3.468 0.776
(-0.046) (0.784 ) (3.388) (0.447) (-0.323) [0.552]

The Price-constrained Model
1st eq. -0.074 0.149 0.552* 0.059 5.591* 0.770

(-0.065) (0.812 ) (3.801) (0.525) [0.633]
2nd eq. 0.678 0.523* 0.009 -0.005 4.789+ 0.742

(0.853) (3.436) (0.076) (-0.183) [0.587]

Notes: See Table 1.1.
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Appendix I. continued.

Table 1.4 The Structure of Liner Conference Freight Rates
on Route #28 (Brazil/Uruguay)

Coeff,clents
Intercept Chi PSi Vi °mi F R2; [ R2]

All Commodlt,es (Observatlons 1-29)

The price-leadershi~ Model
0.382 o. 10+ 0.293* 0.002 0.008 6.315* 0.513

(0.426) (1.806 ) (3.397) (0.010) (0.208) [0.432]
The Price-constrained Model

1st eq. 0.488 0.309+ 0.282* -0.0001 8.741* O.5i2
(0.676) (1.837) (4.223) (-0.0002) [0.453]

2nd eq. 1.504* 0.318* -0.121 0.006 5.724* 0.447
(2.222) (3.582) (-0.530) (0.157) [0.380]

High-value Commodities (Obsevations 1-12)
The price-1eadersh'H Model**

-24.643 o. 04* 0.015* -14.735
(-0.852) (3.159) (4.196) (-0.593)

. The Price-constrained Model
1st eq.** -9.668 0.655* 0.015* -15.335

(-0.297) (2.316) (3.813) (-0.565)
2nd eq.** 45.975 0.021* -35.978

(1.717) (5.053) (-1.032)

0.004+ 16.960* 0.907
(2.961) [0.853]

15.732* 0.855
[0.801 )

0.002 9.087* 0.773
(0.733) [0.688]

0.047
(0.236)
-0.028 -0.047

(-0.151) (-1.147)

Low-value Commodities (Observations 18-29)
The prlce-leadersh18 Model

2.667 O. 94 0.056 0.015 -0.043
(1.987) (0.651) (0.327) (0.077) (-1.015)

The Price-constrained Model
1st eq, 1.851 0.113 0.167

(1.719) (0.782) (0.943)
2nd eq. 3.202* 0.033

(3.133) (0.177)

Notes: See Table 1.1.
** Appropriate functional form is linear.

0.569 0.245
[-0.186]

0.414 0.134
[-0.190]

0.566 0.200
[-0.100]
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Table 1.5 The Structure of Liner Conference Freight Rates
on Route #39 (Brazil/U.K. &Continent)
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Coefficlents
Intercept Chi Psi Vi Dmi F R2;[~2]

All Commodities (Observations 1-41)
The pr,ce-1eadersh'~ ModeJ

1.512* O. 72* 0.145* 0.024 -0.055* 15.273* 0.629
(2.334) (3.608 ) (2.644 ) (0.158) (-2. 102) [0.588]

The Price-constrained Model
1st eq. 0.779 0.489* 0.193* 0.148 17.294* 0.584

(1.366) (3.582 ) (3.699) (1.008) [0.550]
2nd eq. 3.238* 0.202* 0.075 -0.051* 12.097* 0.495

(6.446) (3.354) (0.432) (-2.022} [0.454]

High-value Commodities (Obsevations 1-17)
The price-1eadershig Model

-0.310 o. 92* 0.147 0.383 -0.041 8.121* 0.730
(-0.210) (3.881) (1.246 ) (1.613) (-1.304) [0.640]

The Price-constrained Model
1st eq. -1.095 0.951* 0.183 0.478+ 9.737* 0.692

(-0.790) (4.183 ) (1.550 ) (2.059) [O.621}
2nd eq. 4.221 0.095 0.436 -0.068 2.790+ 0.392

(3.231) (0.561 ) '(l .276) (-1.562) [0.251]

Low-value Commodities (Observations 25-41)
The price-1eadershl~ ModeJ

3.339* o. 37+ -0.119 -0.143 -0.077+ 2.204 0.424
(4.009) (2.072) (-0.915) (-0.757) (-1.804) [0.231]

The Price-constrained Model
1st eq. 2.435* 0.372+ -0.090 0.025 1.580 0.257

(3.379) (2.128) (-0.642 ) (0.142) [0.098]
2nd eq. 4.237* 0.003 -0.183 -0.087 1.203 0.217

(5.323) (0.026) (-0.870) (-1.847) [0.037]

Notes: See Table 1.1.
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Appendix I. continued.

Table 1.6 The Structure of Liner Conference Freight Rates
on Route #40 (Brazil/Mediterranean Area)

Coefflclents
Intercept Chi Psi V. Dmi F R2; [1t2]. 1

All Commodities (Observations 1-33)
The price-leadersh,§ Model

2.294* O. 21* 0.095 -0.045 -0.101* 13.605* 0.660
(2.964) (2.562) (l.513) (-0.274) (-3.933) [0.612]

The Price-constrained Model
1st eq. 0.573 0.510* 0.202* 0.078 8.662* 0.473

(0.840) (2.557) (2 .940) (O .395) 1"1'\ A ..... 'i.U.'tivJ
2nd eq. 3.887* 0.140* 0.018 -0.110* 13.385* 0.581

(7 .720) (2. 145) (0.103) (-3.952) [0.537]

High-value Commodities (Obsevations 1-14)
The price-1eadershiK Model

1.950 O. 15+ -0.078 -0.340 -0.139* 8.303* 0.787
(0.812) (2.109) (-0.441) (-0.930) (-2.837) [0.692]

The Price-constrained Model
1st eq. -2.605 1.467* 0.095 0.271 4.917* 0.596

(-1.116) (3.620) (0.443) (0.701) [0.475)
2nd eq. 6.251* -0.149 -0.538 -0.201* 7.129* 0.681

(4.243) (-0.743) (-1.312) (-4.393) [0.586]

Low-value Commodities (Observations 20-33)
The price-1eadershl~ Model

4.152* o. 01 -0.120 -0.027 -0.107* 2.938 0.566
(4. 109) (l.225) (-0.628) (-O .171) (-2.570) [0.374]

The Price-constrained Model
1st eq. 2.1759* 0.126 0.196 -0.035 1.100 0.248

(2.658) (0.624) (l.068) (-1.778) [0.023]
2nd eq. 4.344* 0.003 -0.028 -0.098* 3.254+ 0.494

(4.246) (a .017) (-0.173) (-2.332) [0.342]

Notes: See Table 1.1.
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Table 1.7 The Structure of Liner Conference Freight Rates
on Route #42 (Brazil/U.S. Atlantic)
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Coefficients
Intercept Chi Psi Vi °mi F R2;[1t2]

All Commodities (Observations 1-44)
The price-leadersh'~ Model

2.094* O. 51* 0.061 0.222 -0.779* 10.582* 0.521
(2.588) (3.307 ) (0.850) (1. 167) (-2.226 ) [0.471]

The Price-constrained Model
1st eq. 0.975 0.568* 0.147* 0.1720 11.336* 0.460

(1.467) (3.253 ) (2.337) (0.870) [0.419]
2nd eq. 3.922* 0.157* 0.253 -0.083* 8.383* 0.386

(5.947) (2.148) (1.192) (-2.128) [0.340]

High-value Commodities (Obsevations 1-18)
The price-leaders~ Model

0.403 • 94+ -0.003 -0.330 -0.066 3.401* 0.511
(0.1l8) (2.423) (-0.014) (-1.032) (-1.096 ) [0.361]

The Price-constrained Model
1st eq. -2.393 1.210* 0.184 -0.442 4.076* 0.466

(-1.056 ) (3.334) (1.187) (-1.444) [0.352}
2nd eq. 7.481* 0.270 -0.101 -0.136* 1.913* 0.291

(3.693) (-1. 153) (-0.285) (-2.214) [0.139]

Low-value Commodities (Observations 27-44)
The price-leadershii Model

2.383+ o. 29 0.016 0.019 -0.035 1.358 0.295
(2.024) (1.644) (0.094) (0.054) (-0.489 ) [0.078]

The Price-constrained Model
1st eq. 2.010* 0.446+ 0.021 0.019 1.831 0.282

(2.378) (l.780) (0.131) (0.055) [0.128]
2nd eq. 3.480* 0.158 -0.241 -0.051 0.811 0.148

(3.388) (l.052) (-0.l18) (-0.688 ) [-0.035]

Notes: See Table 1.1.
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Table 1.8 The Structure of Liner Conference Freight Rates
on Route #147 (Peru/U.S. Atlantic) •
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Coefflclents
Intercept Chi Psi Vi °mi F R2; [ 1t2]

All Commoditles (Observatlons 1-21)
The price-ieadershlg Model

1.965+ O. 56* -0.062 -0.210 -0.123* 16.969* 0.809
(2.009) (3.90T) (-0.760) (-0.918) (-3.232) [0.762]

The Price-constrained Model
1st eq , -0.340 1.026* 0.065 -0.182 12.305* 0.685

(-0.407) (3.862) (0.732) (-0.637) [0.529]
2nd eq , 4.693* 0.013 0.418+ -0.159* 9.559* 0.628

(5.062) (0.117) (1.887) (-3.169 ) [0.562]

High-value Commodities (Obsevations 1-9)
The price-leadershi~ Model

1.469 1. 31* -0.191 -0.339 -0.130+ 18.563* 0.949
(0.841) (3.706) (-0.91l) (-0.908) (-2.569) [0.898]

The Price-constrained Model
1st eq. -2.094 1.205+ 0.191 -0.130 10.638* 0.865

(-1.352 ) (2.492) (0.893) (-0.244) [0.783}
2nd eq. 3.522 0.104 0.715 -0.124 5.687* 0.773

(1.166) (0.287) (1.570) (-1.303 ) [0.637]

Low-value Commodities (Observations 13-21)
The price-1eadershl~ Model

0.799+ 1. 83 -0.499 0.009 -0.116 1.852 0.649
(0.343) (2.104) (-1.472) (0.024) (-1.492 ) [0.299]

The Price-constrained Model
1st eq. -0.403* 1.672 -0.516 -0.019 1.387 0.454

(-0.165) (1.998) (-1.364) (-0.046) [0.127]
2nd eq. 4.889* -0.016 0.175 -0.129 0.589 0.261

(2.930) (-0.05T) (0.381) (-1.282) [-0.182]

Notes: See Table 1.1.
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Appendix II. STATISTICAL DATA (LATIN AMERICAN EXPORTS)

Table II. 1.
Statistical Data: Route #22 (Brazi1/Arientina)

Observa- Commod1ty Fre1ght Stowage Quant1 y Rate of Unit
tion No. No. Rate* Factor Traded Insurance Value

Pi Chi °mi Vi Psi
---tiL- (cu.ft) (Weight ton) (%) ~

1 124 68.00 90 7 0.75 15,133
2 no 104.00 140 2 0.75 10,281
3 125 57.00 98 26 0.75 9,594
4 127 124.00 70 4 1.75 9,275
5 123 62.00 70 15 0.40 4,705
6 115 114.00 110 45 0.40 4,119
7 73 36.71 160 16 1.00 2,785
8 74 36.40 40 10 0.85 2,719
9 129 36.00 45 196 0.75 2,680

10 119 151.00 120 1 0.50 2,049
11 118 135.00 150 2,179 0.50 1,482
12 19 28.60 90 129 0.40 1,187
13 114 52.00 70 249 1.20 1,077
14 130 36.31 55 34 0.35 956
15 58 14.82 15 327 0.40 849
16 34 25.12 65 27,980 0.65 776
17 59 52.00 140 768 0.70 735
18 42 26.62 55 39 0.90 629
19 2 29.02 70 600 0.40 596
20 91 36.00 100 3 1.00 555
21 121 52.00 70 25 0.65 530
22 122 17.68 65 146 1.00 524
23 105 17.68 55 1,335 1.00 475
24 22 94.00 65 200 0.75 462
25 70 31.20 70 1,236 0.70 395
26 97 41.60 80 130 0.50 370
27 33 45.80 70 9,882 0.75 350
28 77 20.90 51 103 0.50 338
29 41 21.84 20 964 0.40 305
30 12 62.00 85 65 0.60 300
31 86 20.90 70 33 1.00 292
32 13 36.00 80 9,110 0.55 253
33 52 20.80 80 119 0.63 238
34 40 19.76 45 52 0.75 167
35 53 33.49 100 16,767 0.75 139
36 71 14.56 100 42,869 0.45 139
37 87 31.72 30 187 2.00 126
38. 79 24.02 15 144,741 1.40 118

••• to be continued.



Observa
tion No.

92

Table 11.1. continued

Statistical Data: Route #22 (Brazil/Argentina)
Commodity Freight Stowage Quantity Rate of Unit

No. Rate* Factor Traded Insurance Value
Pi Chi 0mi Vi PSi

_______ --ilL-.. (cu.ft) (Weight ton) (%) ($)

39 80 15.08 40 884 0.70 104
40 14 35.00 125 19,905 0.50 97
41 48 22.88 40 8,121 0.50 90
42 47 21.00 90 425,115 0.25 69
43 16 34.50. 84 15,644 0.50 54
44 9 26.10 33 2,200 0.50 36
45 10 15.29 43 5 1.20 34
46 15 13.00 100 194,415 0.60 27

* Conference freight tariffs applied: nComissao de Fretes Brasi 1 Rio
da Prata".

Source: ECLA (1970).
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Appendix II. continued
Tab1e II. 2.

Statistical Data: Route #24 (Brazil/Chile)
Observa- Commodlty Frelght Stowage Quantity Rate of Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi Dmi Vi Psi
---tiL- (cu. ft) (Weight ton) (%) --ltL..

1 124 124.00 90 14 0.80 14,204
2 127 242.00 70 2 2.00 8,271
3 115 134.00 110 4 0.45 4,100
4 88 84.97 125 10 0.65 2,760
5 114 52.00 70 3 1.25 2,705
6 129 46.00 45 2 0.85 2,426
7 125 93.00 98 1,153 0.80 1,479
8 92 45.32 55 260 0.80 960
9 130 21.53 55 7 0.38 925

10 51 46.45 125 831 0.65 892
11 34 53.25 65 8,662 0.70 835
12 77 29.87 51 12 0.55 580
13 2 40.79 75 20 0.45 492
14 123 41.20 70 10 0.45 47~

15 122 40.79 65 14 1.25 435
16 70 43.05 70 480 0.75 349
17 33 53.25 70 1,406 0.85 332
18 13 33.99 80 57 0.60 220
19 105 23.79 55 253 1.15 208
20 53 56.65 100 11 ,471 0.80 189

. 21 40 33.42 45 436 0.80 171
22 66 24.93 45 51,764 0.55 50

* Conference freight tariffs applied: "Tarifa de Fletes Chile a Brasil
y de Brasil a Chile"

Source: ECLA (1970).
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Appendix II. continued
Tab1e II. 3.

Statistical Data: Route #27 (Brazil/Peru)
Observa- Commodlty Fre,ght Stowage Quant,ty Rate of Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi Dmi Vi Psi
---liL- (cu. ft) (Weight ton) (%) ($)

1 73 53.00 160 2 1.20 2,235
2 125 95.00 98 156 0.80 1,983
3 118 140.00 150 5 0.55 1,775
4 114 50.00 70 33 1.25 1,665
5 125 190.00 185 7 2.00 1,580
6 123 21.50 70 1 0.45 1 ??4. ,..... - .
7 105 24.00 55 2 1. 15 1,063
8 129 50.00 45 112 0.85 630
9 122 39.00 65 27 1.25 605

10 70 35.00 70 4 0.75 414
11 77 32.00 51 5 0.55 410
12 114 110.00 170 22 1.20 283
13 33 37.50 70 109 0.85 260
14 13 32.00 80 600 0.50 222
15 38 40.00 45 13 0.65 205
16 91 35.00 100 92 1.20 202
17 80 21.00 40 40 0.75 183
18 40 28.00 45 9 0.80 182
19 87 26.00 30 8 2.50 139
20 29 22.00 54 76,532 0.73 110
21 47 21.00 90 133 0.25 97
22 71 15.00 100 100 0.50 49

* Conference freight tariffs applied: "Tarifa de F1etes Brasil a Peru
a Brasil ll

Source: ECLA (1970).



95

Appendix II. continued
Table II. 4.

Statistical Data: Route 1128 (Brazi l/Uruguay)
Observa- Commodlty Frelght Stowage Quantlty Rate of Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi Dmi Vi Psi
---ill...- (cu. ft) (Weight ton) (%) --l1L..

1 103 175.00 128 1 0.50 5,607
2 114 50.00 70 5 1.20 2,838
3 125 65.00 98 197 0.75 1,530
4 97 20.00 80 5 0.50 1,230
5 92 60.40 55 10,000 0.75 1,068
5 34 24.15 65 406 . 0.65 772
7 76 20.10 55 49 0.50 756
8 105 17.00 55 21 1.00 743
9 51 70.00 125 63 0.73 701

10 121 50.00 70 20 0.65 561
11 56 26.80 60 9 0.70 440
12 33 44.04 70 378 0.75 412
13 12 60.00 85 5 0.60 395
14 70 30.00 70 86 0.70 326
15 122 i7.00 56 29 1.00 287
16 13 40.00 80 770 0.55 196
17 71 14.00 100 1,790 0.45 189
18 53 30.01 100 7,927 0.75 196
19 40 19.00 45 29 0.75 170
20 79 23.10 15 2,182 1.40 152
21 41 21.00 20 185 0.40 138
22 91 35.00 100 1t 165 1.00 119
23 14 35.00 125 3 0.50 107
24 47 24.00 90 16,720 0.25 89
25 15 15.00 100 17,512 0.60 57
26 20 20.00 50 3,303 0.30 52
27 66 17.50 45 21,250 0.50 49
28 48 22.00 180 4,750 0.50 47
29 10 14.70 43 1,400 1.20 36

* Conference freight tariffs applied: "Comissao de Fretes Bras;1 Rio
da Prata ll

•

Source: ECLA (1970).
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Appendix II. continued
Tab 1e 11. 5.

Statistical Data: Route #39 (Brazil/U.K. and Continent)
Observa- Commodlty Frelght Stowage Quantlty Rate of Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi Dmi V. Psi1

--llL.- (cu. ft) (Weight ton) (%) ---i1L-
1 81 52.50 55 447 0.55 10,026
2 127 107.20 70 137 2.00 5,731
3 73 205.00 160 16 1.20 3,420
4 88 255.00 125 1,243 0.70 1,834
5 125 115.00 90 4 0.80 1,498
6 122 100.00 65 1 1.25 1,159
7 114 95.00 70 21 1.25 1,099
8 128 150.00 175 53 0.90 1,011
9 103 80.00 128 245 0.60 944

10 19 55.40 90 9,920 0.45 927
11 34 43.30 65 286,772 0.70 894
12 76 29.40 55 4,156 0.55 768
13 51 55.80 125 608 0.75 748
14 92 64.60 55 9,469 0.85 746
15 85 95.00 100 108 0.55 735
16 35 90.00 110 12,585 1.35 683
17 77 34.80 51 1,703 0.55 528
18 91 75.00 100 3,180 1.25 498
19 52 35.60 80 2,272 0.68 493
20 2 50.00 70 117,226 0.45 491
21 42 35.60 55 28 1.20 465
22 41 31.00 20 1,871 0.43 421
23 33 41.50 70 5,820 0.85 334
24 86 69.00 70 3,733 1.20 312
25 12 7.0.00 85 555 0.65 273
26 53 59.20 100 145 0.85 257
27 48 42.50 180 18,884 0.75 194
28 13 33.00 80 63,326 0.60 171
29 38 36.30 45 18,414 0.65 166
30 40 23.50 45 4,793 0.85 133
31 83 30.00 60 218 3.00 126
32 29 27.60 54 25,024 0.73 114
33 71 27.50 100 1,040 0.50 104
34 25 28.60 53 47,078 0.S5 98
35 47 29.00 90 197,009 0.25 90
36 80 21.00 40 8,039 0.80 71
37 66 31.70 45 93,326 0.65 51
38 20 28.60 50 58,049 0.35 50
39 18 31.00 20 1,292 0.43 43
40 21 29.40 20 241,239 0.43 29
41 15 78.20 100 2,870 0.65 19

* Conference freight tarlffs applied: IlHomeward Frelght Conference of
Brazi l/Europe Steamship Lines - Tariff No. 2411

•

Source: ECLA (1970).
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Appendix II. continued
Table II. 5.

Statistical Data: Route #39 (Brazil/Mediterranean Area)
Observa- Commodlty Frelght Stowage Quantlty Rate of . Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi °mi Vi Psi
~ (cu. ft) (Weight ton) (%) .-W.-

1 81 45.00 55 191 0.55 10,524
2 103 115.00 128 53 0.60 1,851
3 125 115.20 90 23 0.80 1,726
4 88 255.00 125 4 0.70 1,500
5 114 90.00 70 7 1.25 1,358
6 118 355.00 150 4 0.55 1,082
7 91 70.00 100 27 1.25 1,017
8 133 84.00 50 24 0.58 977
9 52 35.00 80 442 0.68 963

10 19 70.00 90 595 0.45 991
11 34 43.50 65 63,044 0.70 833
12 76 33.50 55 1,059 0.55 693
13 122 95.00 55 46 1.25 660
14 35 85.00 110 21,688 1.35 645
15 63 59.50 55 20 0.70 521
16 2 52.50 70 6,840 0.45 496
17 33 35.50 70 999 0.85 495
18 77 45.00 51 23 0.55 474
19 12 64.00 85 31 0.65 290
20 53 55.00 100 5 0.85 262
21 13 32.50 80 30,023 0.60 164
22 40 28.00 45 281 0.85 138
23 38 32.00 45 8,561 0.65 110
24 29 29.00 54 12,540 0.73 106
25 83 33.00 60 2,850 3.00 100
25 25 29.00 53 26,945 0.85 97
27 47 28.00 90 7,459 0.25 86
28 15 70.00 100 949 0.65 77
29 48 29.50 180 14,762 0.75 71
30 20 29.00 50 485,800 0.35 50
31 18 30.50 20 3,469 0.43 42
32 66 29.00 45 20,037 0.65 39
33 21 29.00 20 21,122 0.43 26

* Conference freight tariffs applied: "Conferencia Brasil
Mediterranea" •

Source: ECLA (1970).
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Appendix II. continued
Table II. 7.

Statistical Data: Route #39 (Brazil/U. S. Atlantic)
Observa- Commodlty Frelght Stowage Quanbty Rate of Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi °mi V. Psi1

---ill-- (cu. ft) (Weight ton) (%) ($)

1 111 160.00 105 2 0.45 10,153
2 81 32.00 55 9 0.50 669
3 127 205.00 70 530 1.75 5,503
4 73 210 .00 160 16 1.00 4,415
5 119 170.00 120 3 0.50 3,727
6 116 180.00 120 45 0.45 2,798
7 88 290.00 125 19 0.60 2,174
8 122 135.00 65 6 1.00 2,029
9 128 180.00 175 21 0.75 1,841

10 114 70.00 70 390 1.23 1,694
11 125 110.00 90 50 0.75 1,455
12 35 134.84 110 1,336 1.20 1,229
13 68 125.00 100 647 0.40 1,144
14 19 68.64 90 732 0.43 1,104
15 103 100.00 128 3,832 0.50 1,066
16 110 275.00 140 57 0.80 910
17 34 45.83 65 376,569 0.65 875
18 85 62.50 150 3,749 0.48 . 871
19 92 62.00 55 2,752 0.75 784
20 51 62.50 125 590 0.73 774
21 76 31.50 55 9,909 0.50 738
22 52 38.50 80 124 0.63 697
23 98 111.71 70 4 0.25 631
24 42 75.00 55 87 1.00 511
25 69 32.50 70 115 1.00 510
26 2 38.50 70 97 0.40 483
27 77 60.00 51 360 0.50 431
28 86 52.50 70 2,249 1.10 351
29 22 101.62 55 358 0.75 297
30 33 39.50 70 68,243 0.75 281
31 112 175.00 170 185 1.00 270
32 53 52.50 100 16 0.78 256
33 41 31.00 20 4,905 0.40 222
34 13 40.00 80 23,712 0.55 158
35 91 90.00 100 7,357 1.10 130
36 40 26.25 45 1,853 0.75 127
37 48 29.50 180 4,943 0.50 94
38 105 45.00 55 3,958 1.15 92
39 80 22.50 40 11,154 0.73 91
40 16 68.00 84 2,538 0.50 71

••• to be continued.
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Table 11.7. continued
Statistical Data: Route #39 (Brazil/U. S. Atlantic)

Observa- Commodlty Frelght Stowage Quantlty Rate of Unit
tion No. No. Rate* Factor Traded Insurance value

Pi Chi Dmi Vi Psi
_______ -il.L- (cu. ft) (Weight ton) (%) --t!L-

41 64 115.00 65 5,464 0.53 62
42 20 70.55 50 5,311 0.30 54
43 18 24.50 20 1.184 0.40 44
44 8 32.50 is to ,411 1.00 8

* Conference freight tariffs app1i€::!: "Brazi1/United States - Canada
Freight Conference - Tariff No. 13".

Source: ECLA (1970).
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Appendix II. continued
Table II. 8.

Data: Route #27 (Brazil/U. S. Atlantic)Stat i st i ca1
Observa- Commod,ty
tion No. No.

Frelght Stowage Quantlty Rate of Unit
Rate* Factor Traded Insurance value
Pi Chi Dmi Vi Psi

_______ -il..L-... (cu. ft) (Weight ton) ......;(:....%.;....)_-l1L
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

103
116
77

108
63
34
2

75
78
49
54
20
45
44

1
22
91
66
84
64
21

325.00
240.00
42.00

275.00
110.00
39.00
46.00
18.21
45.00
16.73
16.73
28.00
30.00

140.00
47.00
95.00
45.00
27.00
23.00

130.00
27.56

200
120
51

200
55
65
70
20
55
10
10
50
60
70
75
65
70
45
55
65
20

2
4
8

12
4

27,541
7,527

34,007
4,142

24,472
9,452

956
1,374

153
227

2,983
3,866

276,519
213,003

3,235
471

3.75
3.50
2.25.
3.50
2.65
3.75
2.00
0.60
2.25
0.60
0.75
3.75
3.75
3.75
3.75
1.25
0.85
3.75
2.25
3.25
1.00

7,223
5,468
4,580
2,742
1,048

843
781
695
393
302
270
209
207
197
195
150
144
116
103
28
1(3

* Conference freight tariffs applied: "West Coast South America
Northbound Conference - N. B;, S~.-6".

Source: ECLA (1970).



Appendix II continued
Table II. 9

Commodity Code Numbers and Descriptions (Latin American Exports)

Raw Materials

1. Garlic
2. Raw cotton
3. Canary-seed
4. Crude asbestos
5. Live cattle
6. Paddy rice
7. Sulphur in all forms
8. Barite (natural barium sulphate)
9. Bauxite

10. Kaol in
11. Forage barley, in bags
12. Flax or ramie fibre, in bales
13. Sisal, jute or other fibre, in bales
14. Fresh fruit: Pineapples
15. Fresh fruit: bananas
16. Fresh fruit: citrus fruit
17. Fresh fruit: apples
18. Unworked granite
19. Greasy woo1
20. Maize
21. Manganese are
22. Fish, chilled or frozen
23. Common salt
24. Cotton seed
25. Soya Seed
26. Wheat

Semi-manufactures

27. Fish oi 1
28. Asphalt/mineral tar pitch
29. Husked rice
30. Rolled oats
31. Semi-refined sugar
32. Rosin and resin acids
33. Cocoa beans
34. Coffee beans
35. Beef, chilled or forzen
36. Malt barley
37. Cork
38. Cattle hides, salted
39. Railway sleepers, wooden
40. Quebracho extract
41. Ferro-manganese, ferro-chromium, ferro-nickel, ferro-silicon

and other feero-alloys
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42. Dried fruit
43. Beef fat and tallow
44. Cereal flour
45. Lanolin
46. Dried vegetables
47. Sawn timber
48. Logs
49. Meta 1 bars
50. Sodium nitrate, in bags
51. Tea
52. Casings, salted or dried
53. Mate
54. Refined zinc

Simple Manufactures

55. Edible oils
5~. Lubricating oils and grease
~7. Preserved olives
58. Stainless steel bars
59. Cellulose acetate, powdered or in grains
60. Sulphuric acid, in drums
61. Copper wire
62. Iron or steel wire
63. Alcoholic beverages (spirits)
64. Industrial alcohol (ethanol, methanol, butanol, etc.)
65. Cereal preparations
66. Refined sugar
67. Aluminium cables
68. Soluble coffee
69. Casein, in bags or boxes
70. Synthetic rubber (polybutadiene, etc.)
71. Mechanical or chemical wood pulp
72. Portland cement
73. Cigars and cigarettes
74. Nails and screws
75. Electrolytic copper
76. Canned meat
77. Canned fruit or vegetables
78. Canned fish or shellfish
79. Iron or steel sheets
80. Hardboard
81. Beef extract and jucies
82. Fertilizers/urea
83. Meat meal
84. Fish meal
85. Cotton, wool and flax yarn
86. Fruit juices
87. Refractory bricks
88. Wool tops
89. Condensed milk
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90. Powdered milk
91. Plywood and laminated wood
92. Cocoa butter
93. Margarine
94. Carbon black, in bags
95. Newsprint
96. Dried fish
97. Polyethylene, solid or liquid resins in drums or bags
98. Cheese, in boxes
99. Rails

100. Sacks of jute, henequen and other fibres, for packing
101. Caustic soda (sodium hydroxide)
102. Prepared SOUP$ or broths
103. Cotton, wool and linen tJxtile goods, in boxes or bales
104. Copper tubes
105. Iron or steel tubes
106. Sheet glass
107. Bottled wine

Highly Processed Manufactures

108. Carpets
109. Electric bulbs (lamps)
110. Electric telephone and telegraph apparatus
IT1. Leather goods
112. Ceramic sanitary ware
113. Motor cars
114. Motor car parts, spare parts and accessories
115. Caffeine
116. Leather footwear
117. Lorries
118. Processed rubber
119. Clothing
120. Lifts (elevators)
121. Synthetic or artificial textile fibres
122. Books and periodicals
123. Agricultural machinery
124. Calculating, adding and accounting machines
125. Sewing machines and typewriters
125. Domestic washing machines and refrigerators
127. Methol cry~tals, in boxes
128. Wooden and/~r steel furniture
129. Dry cell batt~ries

130. Iron or steel containers for compressed or liqUid gas
131. Wheels for raiiways
132. Tractors
133. Electric transformers

Source: ECLA (1970).
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