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PREFACE
Purpose of the study

The traditional models in the pure theory of inter-
national trade, notably those of Ricardo, Graham, and
Heckscher-and-ohlinl formally abstract from the actual tasks
of distributing economic goods and services from one country
to another. This abstraction is generally concretized in
the familiar assumptions of factor immobility and negligible
transportation costs.

Whatever may be the methodological or analytical merits
of such assumptions, it is common knowledge that the actual
process of moving an economic good or service between two coun-
tries may entail the services of shippers, insurance agents,
bankers, merchants, freight-forwarders, mail men, telephone
operators, lawyers, commission agents, etc. Such services--

henceforth referred to collectively as distribution services

--put a claim on scarce economic resources and therefore

deserve to be studied by the economist. Unfortunately, in

1Dlvid Ricardo, The Principles of Political Economy and
Taxation (Dutton: Everyman®'s Library, 1965), pp. 77-93. Frank
D. Graham, The Theory of International Values (Princeton:
Princeton University Press, 1948). Eli Heckscher, "The Effect
of Foreign Trade on the Distribution of Income,” in Readings
in the Theory of International Trade (American Economic Asso-
ciation, 1949). Bertil Ohlin, Interreqional and International
Trade (Cambridge: Harvard University Press, 1967),
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the literature on international trade, theoretical or empi-
rical studies on distribution services are rare.

The purpose of the present study is to reduce this

weakness largely by
(1) demonstrating a simple way of handling distri-
bution services analytically;
(11) analysing in a comparative static framework
various kinds of important changes which can occur

in the industries producing distribution services
and final goods;

(#4) interpreting the trade relationship between indus-
trialized and raw material producing countries
within an analytical framework which includes dis-
tribution services;

(iv) examining possible approaches to empirical studies
on international distribution services; and

(v) exploring the problem of deciding which country

(or countries) can produce international distri-
bution services most efficiently.

A methodological note

Perhaps any serious work on distribution service in
the field of international trade at this point in time is
likely to be considered heretical. Distribution services for
factors of production can, for example, exist only if factors
are mobile. Such mobility may, however, appear dastardly
before the traditional models with their methodological
assumption of factor immobility. Besides, the circuitous
reasoning involved in models which include distribution serv-

ices has generally compelled the use of simple, Leontief type
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fixed coefficient production functions., Consequently, in a
multi-factor model there uise.l the possibility of the un-
employed factor(s)--again a dastardly possibility before the
full-employment assumption in the traditional models on inter-
national trade.

For practical purposes the ensuing study will proceed
from the assumption that economic goods (pieces of moon rock
included) as well as factors of production are not immobile.
Besides, fixed factor substitution will be assumed, the possi-
bility of factor unemployment notwithstanding. Neither of
these assumptions constitutes a gross violation of "reality"
in underdeveloped countries specializing in the production
of raw materials. In these countries the presence of foreign
capital, management and entrepreneurship, and local factor
unemployment (surplus labor) are glaring realities.l

For methodological purposes the study is essentially
of a short-run character. Existing know-how is assumed to
permit only a limited factor substitution. Factors are flow-
ing between countries, and production functions are, at least
partly, different among countries because of transitory
reasons (e.g., unequal diffusion of technological know-how,
institutional rigidities, etc.).

I am very grateful to Dr. R. Leighton, my advisor, for

lagealism~ of assumptions, of course, does not nece-
ssarily ensure the usefulness of a model.
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assisting and encouraging me at many difficult points in the
study. I am also grateful to Dr. J. LaTourette for reading
the entire manuscript and advising me on various technical
aspects of the study. Finally, I am indebted to the Rocke-
feller Foundation for financial assistance and to my wife,

Young-Hoy Kim, for her invaluable help and encouragement,
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CHAPTER : §

PREVIOUS TREATMENT OF "DISTRIBUTION COSTS"™
Scope and character of "distribution costs®

The phrases “"transport costs," "transfer costs,” or
*distribution costs" are frequently used to denote costs
involved in the actual process of moving commodities from
one place to another. The phrase "distribution costs" is
preferred in this study.

Traditionally, economists have defined distribution
costs to include more than just freight. Cournot, for exam-
ple, included =insurance premiums and the profits of the
merchants, who ought to obtain in his business the interest
on the capital employed and a proper return for his indus-
try."1 Alfred Marshall included interest on trade credit
and costs entailed in effecting "communication between buyer
and uller.'2 More recently, Professor Kindleberger has
majintained that the "notion of transport costs may be broad-

ened to include all costs of transfer, mainly freight, but

llntolne A. Cournot, Mathematical Principles of the
Principles of the Theory of Wealth, trans. by Nathaniel T.
Bacon (New York: The Macmillan and Co., 1929), p.l1ll1l7.

zllfrod Marshall, Money Credit and Commerce (London:
Macmillan and Co., 1923), pp.98-99.




also insurance, handling, freight-forwarder's commission,
etc.*l 1In the ensuing study, then, the concept of distri-
bution costs will, in keeping with tradition, be used
broadly to denote freight and virtually all other costs
which might otherwise be classified as marketing costs.

Such a broad view of distribution costs is suited
to a general and more abstract concept of “factors of pro-
duction”--a concept which submerges the peculiar character-
istics of various tactoxrl.2 Professor Meade, in contrast,
focused on the distribution costs of specific factors
namely, labor and capital.3 He noted, in addition to the
more tangible costs associated with the physical movement
of factors, other less tangible costs stemming from the fact
that owners of factors may suffer some subjective disutility
as the factors move across national borders.? The over-
coming of such disutility entails costs which may also be

classified as distribution cosc-."’

lChu'lnl P. Kindleberger, Intgrnational Economics
(Bomewood, Ill.: Richard D. Irwin, 1953), p.ll9.

2Cf. Richard E, Caves, Trade and Economic Structure:
Models and Methods (Cambridge: Harvard University Press,
1960), pp.l20-144.

3Jml E. Meade, Trade and Welfare (London: Oxford
University Press, 1955), pp.357-377.

‘n.ado. perhaps more than any other economists to
date, went farthest in trying to pin down the elusive concept
of distribution costs of capital. See ibid., pp.358-362.

5tnch costs are actually incurred only if the factor
moves across the national boundary.



Occasionally some economists have also commented on
the factors which influence distribution costs. Two factors
in particular stand out, namely physical distance and the
individual characteriscics of the good being distributed,
Mam Smith, David Ricardo, John Stuart Mill, and Alfred
marshall were, for instance, quite aware of the positive
influence of physical distance on distribution coatl.1 Even
more interested in the characteristics of distribution costs
were Ohlin and Losch.

Ohlin has disaggregated ~distribution costs*--or, to

use his own phrase, “"costs of transfer” 1nto:2

1. Costs of transport determined by supply and
demand forces and affected by distance, scarce
resources used, scale of transport facilities,
and the character of the commodities to be
moved as well as that of the transport facil-
ities;

2. costs arising from a reduction in quality and
value of goods which are easily spoiled in the

lasam Smith, The Wealth of Nations (New York: The
Modern Library, 1937), pp. 112-113. Smith observed a direct
variation between distance and transportation costs and
analysed the influence of these costs on the price of gro-
cery goods, bread, and butcher's meat in the towns and
villages. Ricardo, Political Economy and Taxation, p. 89.
In this passage Ricardo also points to the importance of
bulkiness of distribution costs. John Stuart Mill, Principles
of Political Economy (New York: Longmans, Green and Co., 1921),
pe 582. Marshall, Money Credit and Commerce, pp. 98-99.

2Ohltn. Interreqional and International Trade, pp. 97-
104, 138-139, 145.




process of transportationg

3. costs incurred in trying to overcome “lack
of intimate contact with customers,consequent
upon great distances from the market™;

4. initial marketing expenses, which allegedly
can be very large; and

5. export and import duties.

Losch pushed slightly farther than Ohlin in detail-

ing the constituent parts of distribution costs--or, to use

his phraseology--“"restriction of market areas.” The over-

coming of these restrictions, contended L3sch, entails costs

most of which can ultimately be reduced to direct functions

of physical distance. These costs can be paraphrased as,!

1. Costs immedjately related to distance, e.g.,
freight, insurance, and the deterioration of

goods in transit;

2. costs immediately associated with the lapse
of time--the monetary counterpart of these
costs includes such forms as interest on capi-
tal tied up in goods in transit, extra charges
for quick delivery, high costs necessitated by
generally larger inventories where replenish-
ments cannot be effected on short notice, and
loss of business if goods are not available at

the proper time;

3. selling costs also increasing with distance--
reflecting a relative ineffectiveness of promo-
tional effort as the intended market area
increases, higher costs of trackling down market
development in more distant places, etc.;

laugust L3sch, The Economics of Location, trans. by

William H. Woglom (New York: John Wiley and Sons, 1952),
PP.211-214.



4., costs of overcoming business risks which gen-
erally increase with distance including, among
other things, the difficulty of obtaining
information on distant customers or initiating
legal proceedings in case of default;

5. product planning costs also tend to increase
with distance since more work may be called for
in mastering demand patterns engendered by such
diverse factors as climate, habits, income, etc.;

6. entrepreneur's disinclination and incompetence
in conducting trade with distant customers.

Costs here may take the form of payments to
commission agents, factors, inquiry agents,
freight-forwarders, etc.;

7. governmental barriers such as taxes;

8. costs associated with the extent of business
i.e., costs incident to larger scale of plant
operating to the right of long-run minimum
average costs as the market area expands
spatially.

Losch, in addition, tried to provide empirical evi-
dence for his observations. Generally he saw the restrictive
importance of distance as being corroborated by inverse
relationships between proportions of trade into and out of
various Buropean countries and their distance from source
and destination countries relpoctivnly.l Additionally, he
noted southward and westward spatial increases in interest
rates (the discount rate, interest on bank credit, and bond
‘1nt.r.'t) from major financial centers in the United States
as reflecting jinter alia the influence of distance on the

transfer costs of capital.

1mnid., pp.428-430



It would appear from the preceeding discussion that
distribution costs are substantially influenced by physical
distance and the individual qualities of the commodities
being distributed. This observation is very important in
this study. Instead of viewing distribution services like
a homogenious mass of services, it will be assumed that
there are two conceptually distinct types or industries of
distribution services. The first industry produces distri-
bution services for the factor(s) only, and the other, for
the final good(s). Services produced by each industry can
be measured by some homogenious standard.l Each industry

is also capable of undergeing independent technological

change.
Previous formal treatment of distribution costs

How have previous econcmists handled distribution
costs in their models? Two distinct approaches can be dis-
cerned in the literature. The first approach traceable to
Cournot, focuses on monetary variables and tends to empha-
size the distribution of final goods more than the distribu-

lpor the purpose of concreteness, the standards may

be thought of as weight-distance units--say ton-miles--in
the Weber-Isard tradition. See Walter Isard, Location and
gﬁo-zconomx (New York:; John Wiley and Sons, 1956), pp.77-
0. It is worth emphasizing that a ton-mile of distribution
services for a factor is, in this study, conceptually dis-
tinct from a ton-mile of distribution services for final
goods.



tion of the factors of production.l

Cournot, in his Chapter on the "Communication of
Markets= considered two spatially separate markets, and
formalized mathematically the partial equilibrium conditions
of a single tradd product under the assumption of perfect

2 His formulation, now common in introductory

competition.
books on trade theory, simply states that the price of a
transportable good in market A equals the price of the good
in market B "plus or minus" transportation coats.3 Subse-
quently, Cournot's partial equilibrium conditions were
depicted graphically by Cunynghame and Barone? into the
familiar back-to-back construction for demonstrating partial
equilibrium in the presence of transport costs or tuiffs.s
In more recent periods, attempts have been made to
extend the Cournotian formulation into more general situa-

tions. Enke, using an analogue in electricity, illustrated
a partial equilibrium solution for one commodity in a multi-

lthe distinction between “consumptive~ and "produc-
tive~ processes of distribution was made by Alfred Weber,
Theory of the Location of Industries, trans. by Carl J.
rriod;lch (Chicago: The University of Chicago Press, 1929),
PP.4-5.

2(:t:w.:.rm?t. Theory of Wealth, Chapter X.

3uplus® if the good is transported from B to A, and
*"minus~ if transported from A to B,

47acob Viner, Studies in the Theory of International
Trade (London: George Allen and Urwin, n.d.), pp.98 and 10l.

snndloboxgor. International Economics, p.l1l9.




market ly.tc-.l Another method of solving Enke's problem
was illustrated by Professor Samuelson using a technical
concept, *"net social payoff,” which rests on the Cunynghame-
Barone construction.z This very construction has also pro-
vided a point of departure into the concept of a "surplex=
used by Isard in formulating a multi-commodity and multi-
market equilibrium lynteu.3

The other approach to the handling of distribution
costs in economic models focuses on real variables, and
emphasizes both the productive and consumptive processes of
distribution. This approach, common among theorists inter-
ested in location, will be employed in this study. Accord-
ing to this approach, distribution costs are shown explicitly
as constituting a claim on economic resources. The central
problem is, then, to determine an optimal locational pattern
of economic activities given distribution costs, the location
of effective demand, the initial location of factors, and

some overriding objective such as the maximization of world

1lgtephen Enke, “"Equilibrium Among Spatially Sepa-
rated Markets: Solution by Electric Analogue,™ Econometrica,
Vol. XIX (January 1951), pp.40-47.

2paul Samuelson, "Spatial Price Equilibrium and
Linear Programming,” The American Economjic Review, Vol. XLII
(June (1952), pp.283-303.

3'. Isard, "General Inter-regional Equilibrium,*
Papers and Proceedings of the Regional Science Association,
Vol. III 11957). pp.35—60c




consumption.

Because of their resocurce-absorbing characteristic,
distribution costs can be translated into a production
function. In this production function the "thing"™ being
produced is a distribution service. The production of the
service, like that of any other commodity, puts a claim on
scarce resources. This point was underscored by Ohlin:

The transfer of commodities from one region

to another can be done only by means of certain
productive factors; transportation requires the
use of such factors as much as does production
in a narrow sense.

Nevertheless, Ohlin did not explicitly introduce a produc-

tion function for distribution services into his analytis.z

1ohlin. Interregional and International Trade, p.98
and Appendix I, pp.297-304.

2This is presumably because he was convinced that

*no simple formulation of the influence of transfer relations
upon location and trade is possible~ (ibid., pp. 103-104).
In fairness to Ohlin it should be pointed out, however, that
he verbalized, following the Cournotian approach, a general
interregional equilibrium system which included distribution
costs, to wit:

®"...the relation between costs of production at home,

and supply price of *foreign goods,' i.e., costs

abroad plus ‘transfer®’ costs, determines whether a

given commodity is to be imported, exported, or pro-

duced for the home market. It fixes the volume of

imports and exports. Similarly, the prices of produc-

tive factors determine, through their effect on trade,

the amount of 'transfer’ services that each region will

supply. Such services affect the balance between im-

ports and exports. By means of these relations, a

simplified picture of the price system for productive

factors, goods and ‘transfer’ services is obtained."

Ibid., p.99.
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Serious attempts to incorporate distribution costs
more explicitly began only after Isard forged the concept of
a "transport input®--a concept which greatly facilitated the
conceptualization of interspatial transformation functions.
gsard defined and underlined the concept of a transport in-

put:

We define a transport input as the movement of a
unit of weight over a unit distance; e.g., we may
speak of pound-miles, ton-kilometers, etc. In an
indirect sense, transport inputs correspond to the
exertions of effort and other factor services re-
quired to overcome resistance encountered in
movement through space where friction is present.
In a space-economy we obviously wish to minimize
these, ceteris paribus,.

It is imperative to think in terms of some
such concept as transport inputs if one is to
comprehend fully the significance of space in
actuality. One cannot ignore transport cost and
merely concentrate upon the labor, raw material,
and other costs which compose transport cost; nor
can one ignore transport inputs and merely con-
centrate upon the labor, capital, and other inputs
which, as we shall presently show, compose trans-
port inputs if he is to underitand the full array
of dynamic spatial phenomena.

With his concept of a transport input, Isard proceeded to

specify

e ¢ » & general spatial transformation function as

(,1. Yz.- e« & Yk' -A'A. -B.B. « o 3 .L'L'
Xicelr Xxe2r+ + » 2 Xn) =0

Where the variables Y,, Y2, . . . , Yx represent
quantities of various inputs other than transport
inputs; mps,, mysy, . . . , m8; represent quan-

1Illrd, Location and Space-Economy, pp.79-80
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tities of various transport inputs, and Xy,,,

Xge2s o o o , Xy represent quantities of various

Ntm.o In this formulation, NA, mB. e o o

mp represent the weights of variocus raw materiall

and finished products subject to shipment, and

85, 8p, ¢« ¢« « , By represent the distances the

respective raw materials and products are moved.

By definition, my8; represents transport inputs

(say, ton-miles of transportation) involved in the

shipment of the raw materjial I from its source(s)

to the site of production, or the pzodgct I from

this site to the consumption point(s).
Isard's conceptualization of a spatial transformation func-
tion, however, had two weaknesses. The function ignored the
location of effective demand., 1In addition, the function
failed to indicate whether the transport inputs were to be
interpreted as an input or output of the transportation in-
dustry.

The two weaknesses were originally spotted and
corrected by Lefeber. The location of effective demand was
recognized by distinguishing between spatial transformation
functions in terms of goods at the place of their production
and conlunption.2 The ambiguity regarding the interpreta-
tion of transport inputs was resolved in favour of consider-
ing transport inputs as an output of the transport industry.
The rationale and importance of this interpretation is

expressed most briefly by Lefeber himself.

11via., p.222.

210uis Lefeber, Allocation in Space: Production,
Transport and Industrial Location (Amsterdamg North-Holland
Publishing Co., 1958), pp.4-5.




*Transport inputs® can be inputs in the true
sense of the word only if transport services are
produced either by the same or by another firm at
the cost of sacrificing productive factors. Conse-
quently, a supply relationship must exist ecuating
the output of transport services with its alloca-
tion . « « ¢« PFurther more, the sum total of all
ton mileages associated with any given product mix
has to correspond to the cutput variables, even
though it may not be a final good ., . . « Similarly,
productive factors needed to provide transportation
services should be included among various factor-
input variables . . . .

To view the services of transportation as an
input or intermediate product is, of course, legit-
imate but leads to difficult analytical problems.
The implication is that the production function of
any good has to vary with the location of the firm
and with the markets it supplies, and also with the
different sources of raw materjials. It is analyti-
cally more fruitful to conceive of the output of
transportation services as a necessary social sacri-
fice, in the sense that inputs from the production
of final goods have to be drawn into providing it.
For general equilibrium analysis, this sacrifice
should not be associated with individual goods but
rather with the entire bill of final goods delivered
to all the markets. Then in the allocation of the
total cost of transportation, each productive factor's
rent has to be charged, of course, with its proper
share of the social burden; this in turn has to be
determined for each by the maximizing-mechanism of the
general equilibrium framework. Approached in this
manner, the production functions of identical goods
produced in diverse locations remain invariant with
locational changes. A further benefit is the result-
ing ability to net out the factors consumed by trans-
portation from the spatial transformation curve; thus
one obtains a transformation solely among final goods
delivered at the market, preserving. of course, all
the relevant maximum conditions.

In the ensuing discussion, the treatment of distribution
rests on the contributions of Isard and Lefeber. Explicit
production functions are introduced for the two distribution

1mvia., pp.5-6.
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industries (i.e., distribution industries for factors and
final goods) mentioned earlier. At every step of the anal-
ysis, care is taken to distinguish between a world production
possibilities frontier in terms of final goods at the coun-
tries of production or consumption., In addition, technical
coefficients which are analytically analogous to Isard's
wtransport inputs~ are introduced and interpreted in the
light of Lefeber's contribution.

Who should produce distribution services?

Thus far, the discussion has reviewed the meaning of
distribution costs, and examined both analytical and method-
ological approaches and problems of incorporating these
costs explicitly in theoretical models. Unexplored as yet
is the question of where the distribution services themselves
should be produced.

The analytical meaning of this question is readily
illustrated by Isard’s transformation function reproduced

and explained above, i.e.:

(Yl. Yz. *« o o 3 Ykl -A.A. -B'B. e o o 3 -L.Lt
Xx+ls Xxe2s + o+ » Xg) =0

In this equation, the Y's and X'sl have a specified location.

1R-a-b.z'1nq Lefeber's contribution, of course a
distinction must be made between X's at the place of produc-
tion and X's at the place of consumption.
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But wvhat is the location of m,8,, ®mpSg, « « « , m s, ? This
is indeed a difficult question to answer. This difficulty
was originally spotted by Weber, and attributed to an inher-
ent simultaneity between the processes of production, distri-

bution and consumption.

The part of distribution, which represents the
actual movement of goods is geographically imbedded
either between the different parts of production
(productive process of distribution) or between pro-
duction and consumption (consumptive process of dis-
tribution). It is impossible to explain the sphere
of production locationally without including in this
explanation the distribution of material goods in all
its aspects. In the theory dealing with the nature
of economic processes it may be possible to have pro-
duction end at the point where the product is sold to
a merchant, at least abstractly; but for the purpose
of explaining the economic location of production
this procedure is impossible. Each part of production
orients itself geographically with consumption in
mind, The explanation of this orientation--location
theory--cannot neglect consideration of the place of
consumption. Thus in fact we include the distribu-
tion of goods in our theory.

Because of this inevitable interation our theory
does not, however, become a complete theory of the
location of distribution. We in no way explain the
location of the seats of the wholesale merchants, of
the agents who direct the actual movement of goods,
i.e., the location of the trading centers. The head-
quarters directing the circulation of the goods and
this ciiculatinq itself must be disconnected geograph-
ically.

lyeber, Location of Industries, pp.4-5. In his syn-
thesized theory of location, he contends that the location of
the local tradesmen and functionaries (i.e., "the local
organizing stratum~) need not be differentiated from the
agricultural and primary and secondary industrial strata. As
for those in the “"central organizing stratum,” he contends
that "the locational distribution of these elements is some-
thing separate and independent.”™
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section it would appear that Weber, at least in cne sense,
overemphasized the difficulty of accounting for the efficient
location of distributors. If production functions for dis-
tribution services can be defined--as will be illustrated
later--at various geographical points, one can conceived of
an efficient locational pattern of diltributorl.l Marshall,
no doubt, had this point in mind when, in explaining Britain's
continued prominence in entrepot trade, he argued:

e« « « the unrivalled specialization, promptitude and

directness of action of her merchants and brokers:

the ease and elasticity of her banking system: and

the consequent preference for a bill on London over

a bill on any place, have Sended to strengthen the

re-export trade of London.

More recently, Professor Pearce introduced two pro-
duction functions--one for each country-- in a two-good, two-
country model, and illustrated the choice of efficient loca-
tion of the distributor(s) in a traditional trade model of

perfect factor 1-ob111ty.3 A more elegant model--and perhaps

llt this point, the author, following the lead of
many prominent economists, is confessedly neutral in the con-
tinuing technical controversy on the identity of production
functions., See Caves, Trade and Economic Structure, pp.l45-
146. For a more recent and furious criticism of those who
still tend to disrespect the identity of production functions,
see I. F. Pearce, International Trade (New York: W.W. Norton
and Co., 1970), pp.323-328. Additionally, it should be ob-
served that the location of distributors need not be cotermi-
nous with their location as consumers.

2

Marshall, Money Credit and Commerce, p.l126.

Jr!arc.. International Trade, pp.290-294.
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the only one of its kind--including factor mobility and per-
mitting an efficient choice of the location of distributors
was explored in the early fifties by Isard and Peck.l Since
then little, if any, has been heard on this topic.

The omission of the problem of choosing distributors
in recent general works (e.g., those of Ilard2 and Steven-3)
can, perhaps, be explained by the familiar and, indeed, justi-
fiable preference for clear exposition. The wisdom of such
preference is, however, questionable in view of the importance
of distribution both within and among countries. Empirical
works of students of marketing in the United States, for
example, indicated that about one-half of each dollar spent

by a consumer is, in fact, spent on distribution services.4

ll. Isard and Merton J. Peck, "Location Theory and
International and Interregional Trade Theory,™ Quarterly
Journal of Economics, Vol. LXVIII (February 1954), pp.97-114.
The authors, using two production functions--one for each
country--illustrated the optimization of world output, given
factor endowment, non-identical production function, and a
Graham-type demand function.

2y, Isard, et al., General Theory (Cambridge: The
M.I.T. Press, 1969), pp.519-544. 1Isard, here, imposes his
interregional equilibrium conditions in the form of non-
resource-using world traders. Hence, barring transportation
proper, he has, in fact, neglected all other costs of distri-
bution. For a rationalization of his approach see fn.25 on
PP+529-530,

3Bcnj¢-1n H. Stevens, Interregional Linear Programming
(unpublished Ph.D. dissertation, M.,I.T., 1959).

‘l.avil Cox, Distribution in a High Level Economy
(Englewood Cliffs, N.J.: Prentice-Hall, 1965), pp.118-151,
Also see Paul D. Converse, et al., The Elements of Marketing
(5th ed.; Engléwood Cliffs, N.J.: Prentice-Hall, 1952),p.789.
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My own empirical study of costs of international dstribution
suggest that these costs are anything but negligible. This
study, limited as might be expected by nonavailability of
data on international distribution, is summarized in Chapter
Iv.

These empirical studies suggest that inter-spatial
programming techniques, focusing on "production” and ignor-
ing distribution,may be very defective. Efficiency in dis-
tribution is, perhaps, just as important as efficiency in
production. In an attempt to correct for this defect, the
linear programming versions of the problem under study will
include an optimal choice of distributors. It will, however,
also be seen that many vexing problems remain unanswered,
The influence of distribution
costs on international trade

While economists have, on the whole, tended to shy
awvay from the treatment of distribution in their models,
they have not hesitated to speculate on the influence of dis-

tribution on international trade.l Smith, for example, noted

l"rhcro is a crop of literature by students of market-
ing and economic development, purposely omitted from the
following discussion. The substance of their contributions
can be reduced to:

(a) Static, welfare-oriented appraisals of existing
marketing services: Included in this category are theoret-
ical and empirical studies and controversies around the
Clark-Fisher thesis that approximately normal levels of
resource commitments in the distributive sector can be esti-
mated for countries at different stages of economic develop-
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the 4nfluence of relatively cheap transport by waterway on
m.mtionll trade. Such transport, contended Smith, by
encouraging trade, increases the wealth of nations by stim-

alating the division of labor and the “venting™ of products

4n excess of domestic requkmntl.l

On a less general level, Mill observed the influence
of “cost of carriage”™ on the types of goods entering into
international trade. More specifically, he, perhaps orig-

dnally, made the familiar distinction between foreign- and

home-trade commodities o2

Of all classical economists, perhaps the one most
impressed by the influence of distribution costs on inter-
pational trade was Henry Sidgwick. He, indeed, went so far

as to contend that the raison d'etre of a separate theory of

sent. Also included here are rationalizations of ostensibly
large distribution sectors in some underdeveloped countries.

(b) Analyses or indications of the role of distribution
in the process of economic developments Common themes
include the effect of marketing on decision-making as a
scarce resource in economic development; marketing-induced
incentives and their effect on the supply curve of effort;
marketing as a spawning ground for non-commercial entrepre-
neurship; and effective distribution as a crucial ingredient
in economic regional intergration.

"htth. Wealth of Nations, pp.l17-21. As evidenced
by Mynt, of course all economists do not agree with Smith,
S8ee James D. Theberge, ed., Economics of Trade and Develop-
ment (New York: John Wiley and Sons, 1968), pp.l158-210.

2;.8. mill, political Economy, p.589. Mill himself
did not, however, analyse fully the implications of this
distinction.
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international trade was “costs of carriage™ rather than rela-

1 Sidgwick's contention touched off

tive factor immobility.
a raging technical debate, ending with his "demise"” before
the pens of Edgeworth and Marshall.

Marshall, living at a time when breakthroughs in
{nternational transportation and communications were con-
stantly making the headlines, was also very interested in
the consequences of distribution costs on international trade.
An interesting theme maintained by Marshall was that national
advantages in manufacturing were inherently superficial and
temporary. Ultimately, such advantages were destined to be
whittled away by "improved means of communication and in-
creased human plasticity,” thus leaving natural advantages
as the only determinants of world trade.? This trade, he con-
tended, would be characterized by a strengthening of "many
weak industrial nations™ and an accentuation of north-south
world trade governed by climatic conditions.

More recently, a group of models--each claiming at
least a part in the crown of explaining international trade--
have variously underlined the influence of distribution costs.

Notable among these models are those propounded by Seev Hixlch.3

lﬂenry Sidgwick, The Principle of Political Economy
(London: Macmillan and Co., 1883), pp.228-230.

:Ilrlhlll, Money Credit and Commerce, pp.l1l02-106.

380¢v Hirsch, Location of Industry and International
Competitiveness (Oxford: Claredon Press, 1967), pp.42-6l1. The
essence of his approach is that a product, at various periods
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Linder.l contemporary location theorilts,z and proponents
of "staple" and "vent for surplus” thooriel.3
Hirsch has, and quite correctly, pointed to market-
ing costs as one of the main determinants of the scope of
goods entering into international trade.4 Unfortunately, he
has no perspective of his own contribution, largely because
he is quite unaware of the definitional compatibility between
the "marketing function™ as conceived by himself and "trans-
portation” as traditionally used in the literature.

Linder's explanation of international trade® indi-

during the life span of its economic production, enjoys dif-
ferent advantages in production and distribution. There is
allegedly a way (unspecified) of deciding which products, in
a given period of their life span, can be produced with
advantage by a country at a certain level of economic devel-

opnt .

lstotfan B. Linder, An Essary on Trade and Trans-
formation (Stockholm: Almquist and Wicksell, 1961).

2por instance, Lefeber, Allocation in Space, pp.132-
133, and Stevens, Interregional Linear Progqrarming, pp.l158-
160. While Lefeber spells out a way of extenaing his model
into international trade (assuming one factor is perfectly
immobile), Stevens, in a Chapter labelled ~Alternative Models
and Applications™ hardly indicates how his model can be ex-
tended into international trade.

3these theories have been synthesized into an ana-
lytical framework by Caves in "'Vent for Surplus' Models of
Trade and Growth,” in Economics of Trade and Development, ed,
by Therberge, pp.211-228.

4Hirsch, Locatjon of Industry, pp.42-61.

Sror an excellent chain of reasoning leading to their
central hypothesis see Jagdish Bhagwati, Trade Tariffs and
Growth (Cambridge: M.I.T. Press, 1969), pp.37-38.
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rectly also underlines the influence of distribution costs,
producers, Linder argues, prefer catering to domestic rather
than foreign markets. From the discussion (of Marshall,
ohlin and L8sch) in the first section of this Chapter, it
will be clear that the overcoming of this unfamiliarity
largely involves costs which can be reduced into distribu-
tion costs. In this sense, the Linder spill-over view of
international trade represents an attempt at introducing
distribution costs in a theory of international trade.

A similar attempt is more explicit in the works of
contemporary students of location notably, Lefeberl and
lf.ov-nl.z In these models, distribution costs--barring ex-
ternalities from agglomeration, market imperfections, and
other factors giving rise to non-linearities on the supply
and demand sides--constitute the central equilibrating mech-
anism in the location of industry. From this viewpoint,
the models of the location theorists share a kinship with
the Linder view of international trade.

Yet from a methodological viewpoint, the models of
the location theorists differ from the Linder view and the
traditional models of international trade (notably those of
Ricardo, Graham, and Heckscher-and-Ohlin). The location

theorists assume that factors are, at least partly, mobile.

1notobcr. Allocation in Space.

2gtevens, Interregional Linear Programming.
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on the other hand, trade theoristsl--not unaware that factors
can be mobile--prefer to assume that factors are perfectly
jmmobile because of "climate™ or “atmosphere.® (The concepts
of "climate™ and "atmosphere~ as used by economists such as
raussig? and Meade, respectively, include not only natural
factors such as physical climate and natural resources, but
also social aspects such as tenacity to one's flag, birth
place, etc.) Thus the two groups--the location theorists
and trade theorists--appear to be methodologically at odds.

This methodological conflict is, however, more
apparent than real. Suppose it is assumed--as will be done
in this study--that all commodities are mobile, and that the
only obstacle to this mobility is distribution costs. Then
wclimatic™ or "atmospheric™ immobility may translate into
prohibitive distribution costs. 1In this context, the ques-
tion of whether the models of the proponents of perfect
factor immobility are better or worse than the models of the
proponents of perfect factor mobility devolves ultimately
upon merits in “"practical applicability."%

The last group of recent models highlighting the

lJa.ph Schumpeter, History of Economic Analysis
(New York: Oxford University Press, 1955), p.606.

2ce. Caves, Trade and Economic Structure, p.l1l26,

3m, Trade and Welfare, pp.348-354,

‘lcbt-potcr. History of Economic Analysis, p.606.
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4nfluence of distribution costs on international trade in-
cludes the "staple~ and "vent for surplus” theories. 1In an
attempt to formalize these theories into an analytical
model, Caves assumes there are two countries--one(I) is old
and industrialized; the other(II) is relatively underpopu-
jated and abounds with surplus natural resources. Assuming
jdentical production functions (in terms of labor and capital),
diminishing returns, and perfect competition, the operning up
of the underpopulated country is triggered by differences in
Ricardian rents. At first, the opening up process consists of
the exploitation of the abundant natural resources. 1 subse-
quently, the location of nonagricultural activities in this
country develops according to two propositions:
(a) Services, facing infinite transportation costs,

will be started with the establishment of the

first export staple. Manufactures, incurring

only infinitesimal transport costs, may also

become economical claimants for factors of pro-

duction in II.

(b) Whether or not manufacturing industries are estab-

lished depends on the relative costs of inter-
national movement of goods and factors of produc-

lcaves:* synthesis fails to indicate the influence of
distribution costs on the pattern of exploitation of the
abundant natural resources. Douglass C. North in "Location
Theory and Regional Economic Growth,® Journal of Political
nomy, Vol. LXII (June 1955), has, for instance, under-
in the influence of changes in the modes of transporta-
tion. 1In the case of Canada, the monumental works of H. H.
Innis suggest that the shift from international trade based
on fur and fisheries to wheat, mineral resources, and timber
reflects, inter alia, changes in transportation costs.




24

tion, since we have assumed no indigenous growth

of II's factor endowment., If the costs (however

interpreted) of factor movements are small rela-

tive to the discounted present value of the costs

of transporting II's exports and imports that can

be avoided by their migration, as we shall assume,

then at least some nanufaciuring industries . . .

will be established in II.

The concept of ~the relative costs of international
movements of goods and factors of production” used by Caves
is a simple and intuitively clear device of assessing the
influence of distribution costs on international trade. The
concept has, incidentally, been used by others to classify
industries from the viewpoint of international trade into
supply- or resource-oriented, market-oriented, and foot-loose
1ndnltrlel.2 Excepting the works of Meade and the location
theorists (already cited), this vital concept--of relative
costs of factors and final goods--has hardly been explored
seriocusly in the theoretical works of trade theorists. A
sample of such exploration will be found in Chapter III of

this study.

lcaves, ='vVent for Surplus’' Models, p.216.
2K1ndlob.rqor, International Economics, pp.l123-127,




CHAPTER II
DISTRIBUTION AT THE FACTOR LEVEL

The objective of this Chapter is to develop the es-
sential elements and analytical relationships of a one-
factor, two-good, two-country model, encompassing factor
mobility and costly distribution of the factor. This objec-
tive 1s accomplished by:

1) 8pelling out the relevant assumptions, concepts,
and technological relationships;

2) developing the model, and examining its impor-
tance to international economic analysis; and

3) studying the technological relationships in the

distribution industry and the final goods indus-
tries,

Assumptions, Concepts, and
Technological Relationships
The principal model in this Chapter rests upon the

following main assumptions:

(1) It is desired to maximize world consumption.

(11) Distribution costs for final goods are negli-
gible.

(#1) The production of a good utilizes only one
production process in each country. However,
the production processes for a given good
differ between countries.

(iv) There is only one factor of production, con-



(v)

(vi)
(vii)

(vitf)

(1x)
(x)
(xi)

(xti)

sidered to be homogenious both within and
among countries. (This is, therefore, a full
employment model.)

There are only two countries in the world,
Therefore, all economic activities including
the distribution of economic goods and serv-
ices must be performed by at least one of the
countries.

There are only two final goods.

There are two industries producing two distinct
types of distribution services. One industry
produces distribution services for the factor.
The other industry produces distribution services
for the final goods. The services produced by
each industry constitute a homogeneous commodity,
capable of qgantification by some standard of
measurement.

Barring distribution services, there are no
intermediate goods produced.

There is no joint production.
Initial factor endowments are given.

All commodities are considered to be mobile.
The only obstacle to international mobility of
commodities is distribution costs. Other more
superficial obstacles such as tariffs, quotas,
blockades, etc., are absent.

Production and consumption activities in a
country are concentrated at one point. Conse-
quently, costs of distributing a commodity within

a country are negligible.

No distribution services are consumed by that

quantity of the factor used in producing distri-
bution services. Stated differently, the distri-
bution industry itself can consume the factor at
either country without entailing any distribution

26

lthe rationale for this assumption was discussed in

the first section of Chapter I.



27

costs.l

(xtv) There is no “cross-hauling” 2 la Lefeber.2
This assumption implies that (a) if, in a given
country, the factor is being imported, it cannot,
at the same time, be exported; (b) in any given
industry, the factor imported from a foreign
country is employed only after the factor of
domestic origin is fully employed; and (c) the
quantity of the factor used in producing dis-
tribution services is taken from the bundle of
the factor earmarked for shipment.3

(xv) Country I is more efficient than Country II in
performing the actual task of distributing
commodities internationally. This assumption
is maintained through most of the study. In
Chapter V, however, the assumption is relaxed
and the problem of choosing the efficient dis-
tributor(s) is explored.

Keeping the above assumptions in mind, the production
functions and technical concepts forming the backbone of this
Chapter are summarized on Table 1. Rows (1) and (2) on the
Table show the production functions of the two final goods
mentioned in assumption (vi) above. Rows (3) and (4) show
the production functions for the two types of distribution
services specified in assumption (vii). Rows (5) - (8) sum-
marize technical coefficients (related to distribution serv-

ices) which will be explained shortly.

lrhis 1s just a simplifying assumption. Including
distribution costs for the factor used in producing distri-
bution services will make the presentation considerably more
cumbersome without adding significantly to an understanding
of the model.

2Cf. Lefeber, Allocation in Space, pp.l19-32.

31: should be noted that this condition is nothing
but condition (b) extended to the distribution industries.
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Table 1

The Production Function of

(1) the first final qood(xl) l = vV x12 = YV
sl al?
(2) the second final qood(xz) 2l = Vv 22 = Vv
a2l ad2

The Distribution service for

(3) the final goods(X31) ot w Y -
) o p ay
1 : § v
(4) the flctor(xs ) <t - — _
pistribution Costs (in terms
of the factor) per
(5) unit of the factor = )‘vv -
(6) unit of a final good = Xt' -
Input of Distribution Services per
(7) unit of the factor = B' -
(8) unit of a final good = Bt =

According to assumption (xv), Country I is more effi-
cient than Country II in distributing goods internationally.
Thus the maximization of world production would require that
Country I alone undertake all the international distribution
of commodities, Consequently, blank spaces are found under
Country II on rows (3) - (8).

Referring to row (1) on the Table, the production of
the first good, xl. in Country I, Xn'.l is given by the pro-

l"l'o emphasize, the first superscript on the X's
denotes the good, the second superscript denotes the country
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duction function xi1 -.1"-1 wvhere V denotes any positive
smount of the factor, and all 345 a production coefficient
denoting the amount of the factor needed to produce one unit
of xl. The production of x! in Country II is given by the
production function x12 = :¥2 where V, again, denotes any
positive amount of the factor, and a12 is the production co-
efficient. 1In keeping with assumption (ifi) it should be
poted that the two production functions are not identical,
ehat is, all ¥ al2, similarly, the production function of
the second good in Country I is 121 = ;’:’II and in Country II
is ® « —}'7. Again, a2l ¥ ace,

lc:otding to assumption (vii), there are two types of
distribution services--one for the final goods, and one for
the factor of production. The distribution service for the
final goods is denoted by xg The production of this serv-
ice in Country I, x31. is given by the production function

£
]:1 = 'u_:_ where V is any positive amount of the factor, and
@) 3 the production coefficient. Likewise, the production
of the distribution service for the factor, )d, in Country I,

el. is given by the production function )dl = a.L'

All production functions on rows (1) - (42)’ of Table 1
bave now been explained. Still to be explained are the coef-
ficients on rows (5) - (8). On row (5), \,, is the real cost

of distributing a unit of the factor from one country to

in which the good is produced.
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~ gnother. This cost is reckoned in terms of units of the

‘.ctor consumed in the actual process of distribution. Sup-
pose, for example, that . __ = 2. This means that to dis-
¢ribute a unit of the factor from one country to another
consumes two units of the factor. In a similar manner, va
on row (6) refers to the cost (also in terms of the factor)
of distributing one unit of any of the two final goods between
two countries,

While the coefficients ) and Age, are expressed in
terms of the factor, the coefficients on rows (7) and (8) of

Table 1 are expressed in terms of units of distribution serv-

ices. On row (7), B, refers to the units of the distribution
service, d. consumed in the actual process of distributing
a unit of the factor between the two countries., For instance,
let By = 1. This means that to distribute a unit of the
factor from one country to another consumes one unit of X‘J’.
Likewise, By on Row (8) refers to units of distribution serv-
ice, !3. consumed in the actual process of distributing one
unit of a final good between the two countries.
Deriving the World Production
Possibilities Frontier

Bow do factor mobility and costly distribution of the
factor relate to the world production possibilities frontier?
In order to answer this question adequately, a concrete exam-

ple will be handy. In the Example, Vv, and V, denote factor
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endowments in Countries I and II, respectively. All the co-

efficients in the Example have just been explained,

Example I
Country 1 Country 1I

(1) Factor endowment v, =20 v, = 20

Factor input per unit output of
(2) the first final good(x}) all =) al2 . 2
3 the second final ood(xz) ‘21 = 2 122 = ]
(3) g

Distribution costs (in terms

of the factor) per
(4) unit of the factor Kow = 1/2
(5) unit of a final good xtv =0

Assuming--as in the Ricardo-Graham type of models--
that the factor is immobile, and that the distribution costs
for the factor and the final goods are negligible, rows (1) -
(3) contain all the information needed in deriving the world
production possibilities frontier. (To avoid cumbersome
repetitions, the phrase "world production possibilities fron-
tier” will be denoted by =P/P,” for brief.) The P/F 18 shown
on FPigure 1.

On the Figure, the two final goods, X! and X? are
shown on the horizontal and vertical axes, respectively.

OC,D is the production block for Country I. The side

\' v
2 20
ocoo;,{--ig-m.mdchoud. °°':h"1"2°' ror
Country II the production block is OAM_ --the side OA being



g "

Fiqure 1

x2 = 33.3 - 0.67x}

X2 =50 - 1.5x}

10 20 30 40 50 1
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v
2 20
equal to 377 = 7)° = 20, and the side AM  being equal to

:;% - %? = 10. The P/F OC;RM); 1is simply obtained by glid-
ing vertically the production block (OAM,) for Country II
down the side C,D of the production block (O0C,D) for Country
I. This is the P/P commonly envisaged in the traditional
Ricardo-Graham type of modell.1

In these models it is immaterial whether the P/F is
conceived in terms of final goods at the country of consump-
tion or production. Since distribution costs for final goods
are negligible, a good can be distributed more or less freely
from one country to another. Hence, the P/F in terms of
final goods at the country of production is identical to the
P/FP in terms of final goods at the country of consumption.

Suppose now it is assumed that the factor is mob110,2
and that distribution is costly. 1In particular, let it be
assumed, to start with, that the distribution of the factor
is costly whereas the distribution of the final goods con-
tinues to be free.

80 long as the distribution of final goods is free,

there is again no need to distinguish the P/F in terms of

llt should be noted that the production block for
Country I1I, i.e., OAM,, is identical to triangle RDM, . Also,
the production block of Country I, i.e., OCoD is identical to
triangle AC)R.

2Hh.thcr this mobility is motivated by the "~invisible~
hand or by the actions of a centralized world planning organ
is beside the point here.
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goods at the countries of production from the P/F in terms
of goods at the countries of consumption. However, with
factor mobility and costly distribution of the factor, a
wnew” P/F, which is fundamentally different from the P/F in
the Ricardo-Graham type of models, is now conceivable.

Of special interest here is whether this new P/F is
larger or smaller than the P/F feasible under the assumption
of factor immobility, as in the Ricardo-Graham models. If
the new P/F is larger, then factor mobility enhances world
consumption. Otherwise, if the new P/F is smaller, factor
mobility must be eschewed if world consumption is to be maxi-
mized.

All the information needed in deriving the new P/F
can be found on Example I. According to the Example, Country
I has absolute advantage in producing the first final good
(1.e., all < 112). On the other hand, Country II has an
absolute advantage in producing the second final good (i.e.,
a22 < a2l), I1f country I concentrates on the production of
the first good and Country II on the second, it is possible
that a redistribution of the factor may increase world pro-
duction. In order to show the effect of this redistribution
on the P/FP, attention is first focused to the left of the
line DR on FPigure 1.

Suppose the amount of the first good, X!, produced
18 such that 0 & x! < oD. This amount will, as has been

argued, be produced in Country I, thus consuming allxl of its
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factor endowment, V;, and leaving (Vl - allxl) for export to
Country II. Not all (v, - allxl) of the factor exported
will reach the destination, however. Some of the factor
will be used in the actual process of effecting the export,
that is, in producing distribution services. Let the amount
of the factor used in the process of exporting a unit of the
factor be 1., as explained under Table above. If the export
of one unit of the factor consumes .., units of the factor
in the process of distribution, then only T_:lf;; of each
unit of the factor earmarked for export in Country I will
reach Country II. Consequently, of the (V; - allxl) of the
factor earmarked for export from Country I, Country II will
receive I—;lr;;(vl - allxl). Therefore, the maximum a-

mount of x2 capable of being produced in Country II is given

by

P 16 O
2 e el T ™ Deallled
- L L R B B B B
222 (1)
or, simplifying,

Vo(l #20_.) ¢+ V 11

x2 = -2 T 1.2 X eeea(2)
a‘“(1 + xvv) 251 * Ay )

To emphasize, equation (2) gives the maximum amount of x2

1 such that

which can be produced for all levels of X
08 x!s$0D. In other words, equation (2) describes a por-
tion of a P/F above the segment OD on Pigure 1.

Still working with Figure 1, attention is now shifted
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to the right of the line DR. The maximum amount of x1 that
Country I can produce is Fv} Suppose, then, that XL ;;v}
Since all xl is, as argqued earlier, to be produced in the
first country, some amount of the factor must be exported
from Country II to meet the production of (X‘1 - .—‘;{) in
Country I. The production of (xl - :‘Il-i) of x! in Country I
needs nn(xl - ;[-v%) of the factor. The actual process of
exporting lll(xl - 5—{) of the factor from Country II will
all(xl

v
itself consume 1, = _111) of the factor. Therefore,
a

the maximum amount of x? which can be produced in Country II
is given by

v Vi
vy = atigxt - ab + i all(x! - el
oo-(3)

x2 =

a22

or, simplifying,

2 I11V2 + allvl + AyuyV) .11
- all 22 - 2

(1 # Aig)kE  aenunil)

Bquation (4), then, shows the maximum amounts of x2 which
can be produced for all feasible levels of X2 such that
x’ > :‘I"}' Stated differently, equation (4) describes a por-
tion of the P/F above the horizontal axis to the left of the
iino DR on Figure 1.

The meaning of equations (2) and (4) can be seen more

Clearly if the numerical values (from Example I) for Vis Va2,
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all, 222, ana Ayy are substituted into the equations. After
the substitution, equation (2) becomes

xz = 33.3 i 0067x1 -coao-o..-o-n-c.-(z)'

and equation (4) becomes

X2 =50 - 1.5X)  cieeeecerccnceccecaa(d)?

These last two equations are, in turn, plotted on Figure 1
where C2P represents equation (2)°*, and M,Q represents equa-
tion (4)'. From the explanation given above for equations

(2) and (4) it will be obvious that the P/F being sought is

OC:RKz-
The P/F and changes in distribution costs, ..,

In deriving the P/F. OC;RM; on Figure 1, the numeri-
cal value substituted into equations (2) and (4) for iy, was

1/2. What is the effect, ceteris paribus, of changes in L,

on the P/P? Suppose the numerical values for Vi, V2, .11'
and 2?2 from Example I are subatituted into equations (2) and

(4). After this substitution, equation (2) becomes

20(2 + )
xz - ( vv) 1 xl

L%key L ¥dyy

....-........(2)'

and equation (4) becomes

‘2 - 20(2 + l") = (1 + va)xl .occtoooc-c(‘)-
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It will be recalled that equations (2) and (4) stand for
lines which define the boundaries of the P/F. From equations
(2)" and (4)" it can be seen that the intercepts and slopes
of these lines are influenced, inter alia, by distribution
costs, lyy. It may, therefore, be suspected that the size
and shape of the P/F is partly influenced by distribution
costs. In order to see this influence more clearly, various

values of )y, are substituted into equations (2)" and (4)".

vValues of Alyy  Equation (2)= Equation (4)"
1o Ayy =1 x2 = 30.0 - 0.5x} x2 = 60 - 2.0x}
2. lyy = 0.5 X° = 33.3 - 0.7x} x? = 50 - 1.5x!
35 Agy ®0:1 X* = 38:2 - 0.0t x? = 42 - 1.1x!
4. Ayy =0 x2 = 40.0 - 1.0x} x? = 40 - 1.0x!

On each row there are two eyuations which, like egua-
tions (2) and (4), define the boundaries of a P/F correspond-
ing to the stipulated numerical value for i,,. The four
P/P's corresponding to the four rows are shown on Pigure 2.
The P/F for row 1, where A, .= 1, is OCyRM;. If A, drops to
0.5, a larger P/F OC,RM; 1is obtained. If i, drops farther

to 0.1, the P/F is OC3RM;. Ultimately, if )\, drops to zero,

the P/F is the triangle OCgM4.
When \,, = 1, the P/F OC;RM)(Figure 2) is as large
a8 the similarly labelled P/F on Figure 1. In the latter

Pigure, however, the P/F was derived on the assumption that
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¢he factor is immobile. Thus when A\ = 1, moving the factor
cannot (according to Example I) enhance world output beyond
¢the levels attainable under the assumption of factor immobil-
jty.. However, as distribution costs, Ay y, drop below unity,
factor mobility enhances world consumption. By the same token
4f Ayv i3 larger than unity, factor mobility yields a P/F
smaller than that which is obtainable under the assumption of
factor immobility. Hence, factor movement must, in this case,

pe eschewed if world consumption is to be maximized.
parginal conditions for factor movements

Whether the factor movement enhances world consump-
tion depends upon the prevailing absolute level of distribu-
tion costs, )‘vv' and the differences in the production coeffi-
cients. This point can quickly be explained with the help of
rigure 1.

In discussing the Figure it was pointed out that for
any level of x! such that 0s xl< :‘I’i' the unemployed factor
in Country I is shipped to Country II, the country with the
absolute advantage in the production of xz. More specifically,
for any given xl in the designated range, (vl - .llxl) of the
factor will be available for export from Country I. After
allowing for distribution costs, 1—,117'(\11 - .llxl) of the
factor shipped from Country I will reach Country II. But this
shipment will only occur if it results in a higher level of

output of Xz (in Country I1) than can be produced in Country I,
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that is, if,

v, - allxl ¥, = aligd
>

oo-oo'o.c-toll.o(s)

pividing through by (V; - a“'xl), taking reciprocals of both
sides, and expressing the result in the form of an equation

gives

.22(1 + xw) = alfl or
22, 21 22

a = a - a c...noc..occo.ua.no.'o(6)

Before explaining this equation, a corresponding equa-
v
tion for values of xl such that xl = .1*- should be derived.

v
When Xx! 2 —}, some of the factor must be shipped from Coun-
a

1 is to be carried on in Country

try II if the production of X
I, the country with the absolute advantage in the production
of xl. Again, such shipment will occur only if producing x!
in Country I rather than Country II results in a larger output.
Thus, assume there is a unit of the factor in Country II. By
shipping the unit to Country I, m of x! can be
produced. If, instead, the unit is used in Country II, :%2

of Xl can be produced. Consequently, the shipment will occur

only if,

1 1
m > :nv ase e eeneeaeneeseesll)

Taking reciprocals of both sides, and expressing the result
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in the form of an equation

all(l «+ \,,) =al2 or

.llx“-llz‘.ll o.u.ooo;---o...-.co-(a)

Equation (6), then, describes a borderline situation
when a shipment of the factor from Country I to Country II
neither enhances nor diminishes production of x2. In this
situation, "unit= distribution costs (a22\ ) equal the dif-
ference in the production coefficients (a?l - a22), 1t should
be emphasized here that a2%L__ 1s the total distribution
costs absorbed in the process of shipping from Country I to
Country II as much of the factor as is needed in order to
produce a unit of X in Country II. If, instead, a2 __ >
;21 - Izz. shipping the factor from Country I to Country II
will diminish the production of x2, Conversely, if .22l" <
.21 - 122, the shipment will enhance the production of 12.

Bquation (8) applies, mutatis mutandis, to the first good, xl.

Comparison and contrast with
the Ricardo-Graham model

Thus far, the derivation of the P/F when the factor
is mobile and its distribution is costly has been discussed.
What, then, are the analytical implications of the P/F? The
question can, perhaps, be answered best by comparing and con-
trasting this P/F to that which is implied in the Ricardo-

Graham type of models.
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Two P/F's already shown on Figure 2 namely, OC,;RM;
and OCoRM;, are reproduced separately on Figure 3. On Fig-
ure 3(a) is the P/F, OCjRMj. This is the P/F which, as dis-
cussed before, obtains in the Ricardo-Graham type of models
wvhere the factor is mobile and distribution is costless. 1In
contrast, when the factor is mobile and distribution is
costly (say Ayy = 1/2), the obtaining P/F is OC,RM,. This
p/F is shown on Figure 3(b).

Before continuing with the discussion at hand, a
word on the slopes of the line segments defining the bound-
aries of the P/F's on Figure 3 is in order. These slopes
are shown at the bottom of Figure 3. For Figure 3(a) where
OCyRM; is the P/F in the Ricardo-Graham type of models, the
slope of MjR ( = tan 01) represents the opportunity cost of
poc{ncinq the two final goods in Country II, since tan 01 =
i%' - -.-;% 4 :;% = al2 s a22, pjixewise, the slope of CyR
( = tan 0,) represents the opportunity cost of producing the
final goods in Country I because tan 02-%3';:"& /:‘1’{*
all / a?l, rpor rigure 3(b) where OC,RM, 18 the P/F when the
factor is mobile and distribution is costly, the algebraic
values of the slopes of C,R and RM, have already been derived
on equations (2) and (4). From equation (2), the slope of CyoR

llt has already been observed that D's, RDM, , and
CjQR are identical to the production blocks of Countries II
and I, respectively.



|
|
|
|
)

.3 Hz -
0 20 oL
all(1 42, (P) all

tan .3 = tan .4 = -!'2—-——". 1+ l“)
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all

is m. Similarly, from equation (4) the slope of
vV
ey = A1+ Agy)

Su;po.o, as shown on Figure 3, PP and PP, represent
international barter terms of trade between the two final
goods, x! ana xz. Optimum production, then, occurs at the
points of tangency between the price lines PP and P,P) and
the respective P/F*s. On Figure 3(a), production occurs at
point R where Country I produces OD of x‘l. and Country II pro-
duces DR of xz. In other words, there is complete specializa-
tion. Similarly, on Figure 3(b) optimum production is repre-
sented by point R. At this point, Country I produces OD of
x‘l, and Country II produces DR of xz. Again, there is complete

1 As a general obser-

specialization in the traditional sense.
vation it can then be seen that introducing factor mobility
and costly distribution does not, in this one-factor model,
pecessarily rule out complete -specialiution.'z
More specifically, complete specialization occurs if
! the barter terms of trade are, to use Graham's terminology,

in the "limbo~ region. In the Ricardo-Graham model (on Fig-

1In this case, where (with permissively low distri-
bution costs) each country specializes in the production of
4 given good at every point on the P/F, the word "speciali-
gation" clearly does not carry its traditional meaning.
Traditionally, complete specialization--according to this
model--would have meant that all the factor endowment in a
country is used in the production of one of the goods.

2lgl1n. the word “"specialization® here is being used
in the traditional sense (see footnote immediately above).

L
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gre 3a) the terms of trade are in the limbo region if the
slope of the price line PP 1 4s larger than the slope of R
and smaller than the slope of RM; (that is, tan 8, < tan¢j <

tan 0;, or, to use the algebraic values discussed above,

11 al2
g !!'I < tan?lf < m). When, instead, the factor is mobile and
a

4ts distribution is costly (Figure 3b), the terms of trade
are in the limbo region if the slope of the price line PP

is larger than the slope of C;R but smaller than the slope of
11
RM 2 (1.e., tan 04 < tan ¢4 < tan &3 or, 7 (: 7 ©
¢ all(l +2,.) i
tan §, < —.I!._E_ Yo
The boundaries of the limbo regions in these two
types of models, however, offer interesting contrasts. 1In

the Ricardo-Graham model the boundaries of the limbo region
11 12
a a
(1.e., adl and = | ) are simply the national opportunity costs

of producing the two final goods. In the model presently
11

being studied, the boundaries (i.e., > (1" ) and

11(1 + Ayy) vv

!——‘72—“—) consists of a product of the ratio of the “ab-
11
solute advantage coetticienta,'-a—z—z , and weighted terms
a

"._011_ » and 1 + A, o) which reflect distribution costs,.
vV

The importance of the boundaries of the limbo region
in the Ricardo-Graham model has been noted in various con-

lrhe slope of the price line PP, of course, repre-
sents the barter terms of trade otherwise represented in
this case as
= the price of x1-

= the price of X4~ °
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;.xtl.l Graham himself, for example, contended that

e ¢ o Opportunity cost, rather than demand, is the
significant factor in_the determination of normal
international values.

And

« ¢« « the (normal) values of internationally traded
commodities are_not determined by reciprocal na-
tional demands.

stated differently, Graham's contention is that normally the
12
terms of trado (i.e., tan ¢1) are such that tan¢1 = Eﬂ or

12
w% "‘II rather than 11» < tan P < -:-&,.

Assume, at least for the sake of argument, that
Graham's contention is correct? and that the production of
internationally traded commodities is characterized by factor
mobility and costly distribution, as in the model being stud-
jed. Graham's contention would, therefore, be changed to

read that normally the terms of trade are such that (see FPig-

1in an international linear programming problem
aimed at maximizing world production, the coincidence of a
price line with a limbo boundary raises problems of indeter-
minacy.

2Prmk D. Graham, The Theory of International Values
(Princeton; Princeton University Press, 1948), p.l7.

31mbi4a., 1e.

45 critical evaluation of this contention is outside
the purview of the present study. For a serious study of this
and other related contentions see Thomas M. Whitin, "Classical
Theory, Graham's Theory, and Linear Programming in Interna-
tional Trade,” Quarterly Journal of Economics, Vol. LXVII
(November 1953), pp.520-532.




ure 3b):
¢ all(l + ) ) . tm?j 11
a?Z(1 +,,)
rather than
11 11(1 + A_)
a a vv
a?Z(1 +1,,) tang, < azz

In this case, the "absolute advantage coefficients~ (all and
al2) ana distribution costs (l,,) would then constitute the
»pormal” elements of the terms of trade.

One interesting corollary of interpreting the bound-
aries of the limbo region in terms of, inter alia, distribu-
tion costs can be seen on Figure 2., In discussing this fig-
ure, it was pointed out that as )., declines from 1.0 to 0.5,
0.1, and 0, the P/F's outer side, C;RM;, shifts to C,RM,,
C3RM3, and C4M,, respectively. Alongside these shifts is a
contraction of the limbo region as evidenced by the decline
from the reflex angle C;RM; to reflex angles CyRM,, C3RMj,
and the straight line, C4M4. 1In brief, the lower the distri-
bution costs, the ="narrower~ the limbo region.

Suppose then, as generally contended, that the past
significant improvements in transportation and communication
can be translated into declining distribution costs (,,).
According to this model, the decline would be accompanied by
& narrowing of the limbo region, meaning that a small disturb-

ance is now enough to throw the terms of trade outside this



region,

(a)

(b)

p/F and

(41) is

one unit

L2

distribution costs in terms of the factor, that is, 1\

What, then, determines 1.,?
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This, in turn, may mean that

complete specialization in the traditional sense
is now less likely than it was when distribution
costs were significantly higher; and

the absolute advantage coefficients, all ana alz,
are increasingly becoming the normal determinants
of the terms of trade. This observation follows
from the fact that as )\, approaches zero, the

limits of i?e bo rzxdarien of the limlf? region, o
that i' a 22/ acc(1 +,,) and ali(l + lw)/ a<<,
is all / a<<,

The Distribution Industry

Until now, the discussion on the derivation of the

its relevancy for economic analysis has focused on

vv*

In order to answer the question

quickly a brief reference to Table 1 is helpful. On the

Table, the production function for distribution services

TS RS —.

a2

Main, on the same Table, B, was defined as the units of dis-
tribution services, )dl. consumed in the actual process of
distributing a unit of the factor between the two countries.

Suppose that enocugh services are produced to distribute only

of the factor, that is

el-" oocooooo.aooooao--no-o---o.-..(lO)
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substituting By for x?,l in equation (9) gives

" .ELV.. ouotc-oo.o-..c-oo--no--ooo(ll)
2 él
where V**= \__; and (from equation 9) —— = ——, i.e., o is
vv qu az v ’ LK) °~2
the productivity of the factor in the distribution industry.

Letting al_; = Yoo equation (1l1) can, then, be written as;:

By = Wiy, O

B
& =X
"' Y o.a-ocoooc-o.-.0---.-:...00---(12)

In other words, distribution costs vary inversely with pro-
ductivity, in the distribution industry, and directly with
the input coefficient, By, for distribution services.

On Figure 2 it was noted that a decline in distri-
bution costs, l,,, was accompanied by a increase in the size
of the P/F. From equation (12), such a decline in 1, may be
the result of (a) a decline in B, with y, remaining constant,
(b) an increase in productivity, A with the input coeffi-
cient By remaining constant, or (c) changes in both By and Y,
Any of such changes would, by lowering l,,, increase the size
of the P/F and vary its shape. In order to show directly the

B
influence of g, and y_on the P/F, 7% can be substituted for

%
Ayy in equations (2) and (4)--the equations defining the bound-

aries of the P/F. After the substitution, equation (2) becomes

V(1 ¢ 89y 4 vy X1

2=
23
a (10%)
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and equation (4) becomes

v
nnvz + anvl + 2" all
2 v b ., a_! xl
X = 11 23 - Rl +3)
atta a Yy

In these equations it can be seen that changes in B, and/or
Yy’ likxe the changes in ), discussed earlier, by influencing
poth the intercepts and the slopes, will also influence the
size and shape of the P/F. Additionally, the slope of the
p/F, through its influence on the limbo region, has further
implications for international specialization and terms of

grado.l

practical implications of
the coefficients B, and Yo

Thus far, the influence of the input coefficient (Bv)
and productivity (yv) on distribution costs (lvv) and the
p/F ha; been discussed largely from a theoretical viewpoint.
It may therefore be doubted whether the discussion has any
_practical significance. Do the categories B and v, for
example, have any counterparts in the “real” world? What, in
the everyday world, constitutes a change in B,» or, for that
matter, a change in Isard's transport inputs? Can changes in

l' actually be distinguished from changes in Y ?

lThCl. implications have already been noted. Discuss-
ing them again would add little that is new here.

|l
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Por practical purposes it may be helpful to look at
By 28 constituting aggregate inputs of whatever services may
be needed in performing the necessary distribution functions,

na-elyl

(a) function of buying and selling (including the
subfunctions of product planning and development,
creating demand, negotiation and drawing up of
contracts, planning and product assembling);

(b) functions of physical supply, mainly including
transportation and storage; and

(c) facilitating functions which include financing,
risk-taking, market information and standard-
ization.
These functions are interrelated. For example, as a product
pecomes more standardized, inputs (expenditures) on product
planning and development, creating demand, and making contacts

will, ceteris paribus, decline.2 According to the vocabulary

of this study then, as the product becomes more standardized
;::. input coefficient for distribution services will decline.
t

 Incidentally, it may, by the same token, be assumed that since

materials generally have traditionally established markets

are more "mature” and standardized than manufactures, they

lrhe grouping of these functions is adopted from
urn D. Tousley. et al., Principles of Marketing (New York:
Macmillan and Co., 1962) PP.14-21, 365-539.

2rhis 18 a popular theme among the "product cycle®
prists cf. Raymond Vernon, "International Investment and
: tionll Trade in the Product Cycle,™ Quarterly Journal
. Vol. (May 1966), pp.l190=207,
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would normally tend to have relatively low input coefficients
for distribution services,

The production of the services needed in performing
the distribution functions can be visualized with the help
of a production function, as explained on Table 1, This pro-
duction function, much like a production function for a manu-
facturing sector or national output, defines a relationship
petween inputs of productive factors and the output of the
distribution industry. This output consists of a myriad of
commodities such as insurance, storage, transportation,
ldﬁrthing, sorting, and financial services, One can,
therefore, reasonably talk of the productivity of a factor
employed in the distribution industry (i.e., yv) just as one

~ can talk of the productivity of a factor employed in the
nmtacturinq industry.

When viewed in the manner indicated above, By and Yv

-

~ are quite capable of exhibiting independent changes. Con-

sider, for instance, the following situations illustrating
?ll. various possible changes in B, and Y, which, according

0 equation (12), are capable of producing a decline in dis-
f’h‘mtion costs ), and hence, an enlargement of the P/F as
- Wll as changes in its shape. The possible changes are:

1 '(I) A decline in By with y, remaining conltunt.l
- According to the "product cycle™” theorists, as

"’l'o emphasize, equation (12) is L1, =8,/ Yy . Clearly
tribution costs, A, ,» ¥ill decline if pvdccllnol with
Iy femaining constant.



(b)

54

as product "matures™ it becomes more atnndaid-
ized and thus its marketing is facilitated.
Viewed over its life span, the product may
therefore be assumed to have declining input
coefficients, By, for marketing services,

Such a decline can clearly occur without being
accompanied by an increase in the productivity
of the factors employed in the distribution act-
ivities,

An increase in productivity, Yy with the input
coefficient, By, remaining constant: The remark-
able breakthroughs in the areas of transportation
and communications have, as often alleged, in-
creased considerably the productivity of the
factors employed in international distribution.
There is, however, no reason to assume that this
impressive increase in productivity was accompanied
by a comparable change in input coefficients for
distribution services. This is perhaps more true
with raw materials. The shipment of a ton of sisal
or coffee between two points, for example, needs
the same volume and energy expenditure on a canoe
as on a sail boat or a steam boat. Besides, raw
materials, with their traditionally established
markets and their high degree of standardization,
still continue to use more or less similar market-
ing channels and facilities (e.g., commodity
exchanges, warehousing, etc.).

Changes in both By and Yy (for instance, an increase
in Byand Y, ): Changes such as those discussed
under (a) and (b) where only Yy or By change are
perhaps rare. A change in y_ resulting, say from a
superior mode of tranaportatf%n. will most likely
influence a marketing function such as warehousing,
demand creation, or making contact, thus provoking

a change in By. Likewise, a chauge in the input
coefficient, By, may provoke z change in productivity,
1‘. Consider, for example, a decrease in the carrying
capacity of a ship causzd by the introduction of an
otherwise convenient device such as contenarization.
The decline in capacity may be seen as the result of
an increase in the input coefficient Bv of the load
carried by the ship. On the other hand, the intro-
duction of contenarization may, at the same time,

11bia.
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spur an increase in the productivity of the
factors employed in the shipping industry.

Changes in Productivity in
the Final Goods Industries
Much of the discussion on the derivation of the P/F
and its implications for economic analysis was illustrated
with Example I. On the Example the stipulated production
coefficients are such that with sufficiently low values for
distribution costs, A ., the maximization of world production
requires each country to produce only one of the final good.
More specifically, when A ., 18 less than unity, world produc-
tion is maximized if Country I produces xl, and Country II
produces xz. Suppose now A__ is held constant (say at
x;' = 1/2) while the production coefficients are allowed to

vary. In general, this variation can produce four different

types of cases:

& Prerequisite conditions
. .‘.‘ Types of Cases (for the illustrative cane)l

(1) Bach country produces only
one of the goods.

B Illultratloml Country 1 allx' < al2 _ 11
= produces )):2 and Country II b
'ﬁ‘ produces .

a2\ <21
v

E

_.,;gaz) Every country produces both

I m.c

‘! ;lluggrntigg: Assunmg all,* 3 al2 _ ,11
l all< a and a?2< a2l, v

a22 ¢ a a2l _ 522
v

11n this column Ay, 1is used to remind the reader that
ibution costs, Ayys are, by assumption, constant.
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(#i) One good is produced by one
country while the other good
is jointly produced by both
countries.

Illustration: § is produced by all)\'w< .12 - @b
Country I. i8 jointly
produced by both countries. ‘22x;v> 21 - a22
(iv) One country produces both
qm.o
Illustration: Country I pro- .111' < .12 - ‘11
duces both goods. o
.21x. < a22 _ 21
v

Type (1) (which includes Example I in the text) refers
éo cases where the inter-country differences in absolute ad-
vantage (in the production of each good) are so large as to
warrant factor movements from lower to higher productivity

countries., Stated differently, the total unit distribution

costs (see discussion of equations 6 and 8) are less than
the differences in the production coefficients. Thus in the
case vhere Country I produces )('l and Country II produces Xz.
the prerequisite conditions for factor movements would then
be alla* < al? _ all apg a22)* < 421 _ 522

v vv
' Type (1i) includes cases where inter-country differ-
ences in absolute advantage in the production of all goods
are not large enough to warrant advantageous factor movements
between the two countries. That is to say, total unit distri-
bution costs are at least equal to the difference in the pro-
@uction coefficients. Hence if it is assumed that all < al2,
and 2?2 _ 221, the conditions llll;v 2 al2 _ all ana

;?3;;'3 a2l _ a22 revail. For all cases falling under

.
b
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type (i1) the relevant P/F's are, therefore, identical to
to those in the Ricardo-Graham type of models where factor
{mmobility and free distribution are assumed,

Type (III) includes cases where inter-country dif-
ferences in absolute advantage warrant factor movements in
the production of only one of the goods. For example, let
Country I have a substantial advantage in the production
of x! so that alll:v < at? o all, Furthermore, let Coun-
try 1I have only a small advantage in the production of x2
so that a’zx;‘, 2 a2l - a?2, yoria production here will
. be maximized if x1 is produced in Country I while x2 is pro-

2
endowments of Countries I and II, respectively, the P/F in

duced in Countries I and II. Given v1 and V., as the factor

this Example can easily be defined.

Suppose the P/F is represented by OCRM as shown on
pigure 4(a). For values of X! such that x! < ;"1,'} ’
“1 - anxl) of v.‘l. will be used to produce x2 in Country I
;ﬂuh v2 wil be used to produce x2 in Country II. There-

fore, the line CR can be given by the equation

\4 - l‘lxl v
xz = ..;2_ + _2
. ‘ a 1 .22
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{"1 Vz] 2
- # =l = =X sseeseunss(1I)
.22 -22 .21

To the left of RD, again on Figure 4(a) where xl P .—;}.
Country I produces [xl - ::—}] of x! with the factor
imported from Country II. Since the production of
;[ E“ - :‘I,‘}] of xl in Country I needs an(xl - ;:*) of
~ the factor, and to import this amount consumes

v
A,y |attext - :1—})] of the factor in distributionm,

11 vy 11,1 "N
V2 -{a (xl-:ﬁ)oxw [a (x —ﬁ)]‘{

22
a

xz.

which simplifies to

.11

(1 +2,)
P - 21 - ¥ e

a22 a22

ion (14) then describes the segment RM of the P/F. The



all all
m.s ';27(1 Olw)o tan Osﬂ;n

o G
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Equation (14) then describes the segment RM of the P/F. The
two equations, (13) and (14) together, define the required
p/F. Before discussing the analytical implications of this
* p/F, it will perhaps be helpful first to describe type (iv).
Type (iv) represents cases where one country has a
substantial advantage in the production of both commodities.
consequently, the maximization of world production requires
that all goods be produced in this country. Assume Country I
has a blanket advantage in the production of all goods, in

11‘. al2 _ all ,pq a21).' a22 _ a21.
v vv

which case a
. Then Country II has to export all its factor, V,, to Country I.
After allowing for distribution costs, er; of Vv, will
 actually reach Country I. Therefore, for any given quantity
 of ° produced in Country I,
& v
‘2 L 5 W
=

-a
v
21

llxl

=
>N

Vy + Vy(1 4 2,) 11
2 1 vv 1
.‘21(1 & x ) - .2]x .o-....-....(lS)

the P/F for type (iv) is a triangle defined by equation
)« This P/F is shown on Figure 4(b) as O'FG.

cations for Economic Analysis

In order to see as a whole the analytical implications
"the four types of cases specified above, the general equa-

describing the P/F's for the respective illustrative
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cases are reproduced together:
The ation(s) Describing
Types of Cases a P for the Indicated
Illustrative Cases
(1) Bach country produces
% only one of the goods. Vo(l + A4 ) +V
Illustration:, Country I (1) X2 = 22 =% vy 1 _
produces and ati(l + )
| gguntry II produces
5 . gid §
? T
'_}i acc(l + Ayy)
an'vz - Vl(an = gyl

(2) & = a11,22 -

11
a"" (1 + xw)

(1) Every country produces
both goods, v

v 11
llustration: Assume - " 1 8
T W= « ot - I

a <a and
a2l 2 g2,

(2) X

|

One good is produced by

- one country while the

- other is jointly pro-

duced by both cguntries. v v 11
(1) % = —1 2.2

lustration: is pro- —T * 3
ﬁccd by Country I. a a
E is jointly produced . Y-
by both countries. " vy + V(1 + m)
(2) x

"
»
N
N
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(iv) One country produces
both goods. 2 v, + V1(1 + Aw)
Illustration: Country I (1) xXx°* = 33 -
produces both goods. ati(1l +a,))
all 1
21 X
a

The illustrative case for type (i) (see Figure 3 and
its discussion) has already been compared and contrasted with

~ ghe illustrative case in type (ii). In both cases, if the

™

: terms of trade are in the limbo region, that is when

all

. ¢ p all(l ¢+ )
. -y . ., - tan < tan tan 6, =
L ati(1 4y 4 a 3

Cand
11 .12
:!.I-nn92<tan¢l4tmel-.2.

is complete specialization in the traditional sense.
ise, in the illustrative case for type (ifi) there is
te specialization when

11
-m06<mg/\m05-fzr-(1¢xw).1

8 illustrative case for type (iv) is a triangle, hence

is no limbo region, at least not in the traditional
as conceived by Graham.

k "lo- Pigure 4(a).
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Suppose then the terms of trade (i.e., PP and P;P, on
FPigure 3 and P,P, on Figure 4a) are sufficiently low 8o as to
coincide with the lower boundaries of the limbo regions, that

is let
11
” a
tan dﬂ tan .4 m (type 1)
v
. 11
tmé-t&n.ztfn (type 11)
11
a
tmé-moe -3 (type iii)

11
In type (1) the absolute advantage coefficients %2-2, and dis-

¢ribution costs, A, will determine the terms of trade. 1In

vv
types (1i) and (#ii) the terms of trade will, as in the

 Ricardo-Graham type of models, be determined by the opportu-

:.. nity costs of producing the final goods in one of the coun-
tti‘l. namely Country I. Here it should be added paranthe-
f.tclny that in type (iv), where one country produces both

. s the terms of trade will simply be determined by oppor-
ty costs in that country. Therefore, if Country I

1
sduces both goods, the terms of trade will be 2y7.°

On the other hand, suppose the terms of trade are
iciently high so as to coincide with uppoer boundaries
of the limbo region, that is let

1as shown in equation (15), distribution costs influence
M intercept. Therefore, on FPigure 4(b), changes in Ay Will
Lt PG in a parallel fashion.
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11(1 + 2_)

ttné = tan .3'5——‘!'2—“- (type 1)
12

unp; 't‘""x":ﬁ ) (type 11)
11

mg = tan 6 = :21 (1 +2,,) (type )

11
Again in type (i) the absolute advantage coefficients, '77.
a

and distribution costs will determine the terms of trade.

In type (i11) where the P/F's are identical to those in the

Ricardo-Graham type of models, the terms of trade are deter-

mined by the opportunity costs of producing the two goods in

one of the countries, namely Country II. In type (#ii) the

terms of trade are--in contrast to the preceeding discussion
-. on the lower boundary--no longer determined by factors iden-
.

r tical to those in type (1ii). Inlt::d, the terms of trade are

determined by opportunity costs (fn:) in Country I, and dis-

‘tribution costs, A _. It can therefore be said that 1if in
' (if) the terms of trade coincide with the lower boundary
the limbo region, changes in the distribution industry

influence distribution costs, xvv' will not influence
P/P. Conversely, if there is a coincidence of the terms

of trade with the upper boundary of the limbo region, changes
DA, will affect the p/r.}

1gince Ayv enters into the expressions for the inter-
and the slope in equation (14), these changes will affect
the size and shape of the P/F.



CHAPTER III
DISTRIBUTION OF THE FACTOR

AND THE FINAL GOODS

Throughout the analysis in the preceeding Chapter,
an important simplifying but highly unrealistic assumption
was made, namely that the distribution of final goods was
free. The objective of this Chapter is to investigate, from
the viewpoint of maximizing world consumption, the conse-

quences of relaxing this assumption. The analytical approach

will parallel that of Chapter II. The relevant P/F will be

derived and analysed; the distribution industries for the
factor and the final goods will be studied; and changes in

productivity in the final goods industries will be examined.

Deriving the P/F
New assunption and notations

Economic goods have no "use-value~ unless they can be
placed within the reach of the consumers. Thus in realisti-
cally considering the maximjization of world consumption, one

cannot ignore the location of effective damand.l

1‘l'l'no phrase "~location of effective demand~ is preferred
to "location of consumers" because consumption can occur in
the absence of the consumer, e.g., the construction of a
facility on the account of a resident of a foreign country.
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Unfortunately, it is not easy to determine the actual
location of effective demand, especially in situations where
the factor(s) are also moving between countries. One simple
alternative is to assume a definite location of effective
demand, and then proceed to maximize world consumption with
the help of some programming technique. This approach will
yield only a single point on the P/F. The relevancy of this
point will, of courze, depend upon the accuracy of the assump-
tion on the location of effective demand.

Instead of proceeding with one-point investigation, as
in the above mentioned approach, another alternative is to
examine all conceivable locations of effective demand. For
each conceivable location of effective demand a point, showing
maximum world production, is plotted. The locus of all such
points is a P/F. This P/F is conceived solely in terms of
final goods in the country where they are consumed., It must,
therefore, be distinguished from a P/F conceived simply in
terms of final goods at the country where they are produced.

This section will illustrate the derivation of the P/F
conceived in terms of final goods in the countries of con-
sumption. Virtually all the assumptions ennunciated at the
beginning of Chapter I1I remain intact. The only modifications
called for apply to assumptions (ii), (vi) and (dv).

Instead of assumption (ii) it will be assumed through-
-out this Chapter that the distribution of final goods is

costly. That is, a good can be moved from one country to
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another only after incurring distribution costs. However, a
good in any of the one-point economies can be secured for
consumption in the same economy without entailing distribu-
tion costs.

From the viewpoint of the consumers in one country then,

a good, say xl, in Country I is not the same as x1 in Country
I1. The Xl in the foreign country can only be obtained for
consumption after incurring distribution costs, In brief,
instead of one good, xl. there are, as it were, two goods--
t" in Country I and x1 in Country II. Likewise for the other
good, 12. there are two goodn-—)(2 in Country I and x2 in
Country II. Thus, introducing distribution costs for final
goods has the formal effect of transforming a two-good model,
such as the one studied in Chapter II, into a four-good model.

In this four-good model, maximum world production can
be visualized with a P/F in four dimensions, each standing
for good xl or x’ in Country I or II. While the four dimen-

. sional P/F is very realistic in the model, the cumbersomeness
of dealing in four dimensions prevents clear and penetrating
analysis. Therefore, in order to obtain the benefits of such
analysis the ensuing discussion will be confined to two dimen-
sions by dropping one of the good, namely xl. In other words,
it will be assumed that there is only one good, x’. being pro-
Guced in the world. However, since the distribution of final
goods is costly, there are, in fact, two goods in the model--
il:ln Country I and x2 in Country II. Hence assumption (vi)

w
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3

~ less use of the factor in the process of distribution. Like-
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in the beginning of Chapter II essentially remains intact even
though good i? has been dropped.

The third and last of the assumptions listed in the
preceeding Chapter but needing a modification in the present
one is the "no cross-hauling" assumption (i.e., assumption xiv).
In this Chapter, assumption (xiv) includes the following condi-
tions:

(a) the factor cannot be exported from and imported
into a country at the same time;

(b) the factor originating from a foreign country
cannot be used unless the factor of domestic
origin is fully employed;

(c) the quantity of the factor used in producing
distribution services is taken from the country
exporting the factor and the final goods; and

(d) a country cannot export the factor and the final
good at the same time.

These conditions ensure that world production is not
reduced by inefficient movements of the factor and/or the

_ final good. Por instance, violating condition (a) clearly

gives rise to unnecessary shipments and, therefore, a need-

é;vilo, as violation of condition (b) entails a wasteful use of
fl‘lourco in the process distribution which can otherwise be
 avoided by using first all the factor of domestic origin.

Condition (c) is simply conditions (a) and (b) extended to
the distribution industry. FPinally, condition (d) asserts,

this one-factor model, that if world production can only



be maximized by exporting the factor, then a simultaneous
export of the final good must be eschewed. Conversely, where
only the shipment of the final good maximizes world production,
a pralld shipment of the factor must be avoided.l
Finally, a word on four new notations needed to facil-
itate the exposition: Firstly, X2 (I) and X (II) will be used
as variables to denote a quantity of good x"’ in Country I and
II, respectively. Secondly, subscripts and superscripts will
be used along with the factor and the final good (e.g., ‘iz. \el.
i.l' )é). The subscripts will denote countries of origin, while
the superscripts will denote countries of destination. Thus
V 1is a variable denoting a quantity of the factor from
Country I to Country II. Similarly, )6} stands for a quantity
of the final good from Country II to Country I. Thirdly, the
symbol v will be used to denote the maximum quantity of the
factor which can be shipped from one country to another given
distribution costs, l,,. To illustrate, if the factor endow-
ment of a given country is ;. then \’l = l—,ll—w;. Finally,
the symbols "—>3= and =\ = will be used with their familiar
meaning in logic of "implies~ and “~and,” respectively.
The Derivation of the P/F

The P/F being derived here is, as already argued, two

‘A borderline situation in which factor shipment is
Just as good as the shipment of the final good can arise.
This situation, otherwise assumed rare here, will be explored
in the next section on the structure of distribution costs.
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dimensional, one dimension standing for xz(I)-—qood x2 in
Country I, and the other standing for xz(II)——good x2 in
Country II. Again, to emphasize, this P/F 1is solely being
conceived in terms of the two goods, xz(I) and 12(11). in the

countries of consumption.

Since the factor is mobile, the maximization of world
consumption may call for factor shipments. But all conceiv-
able quantities of factor shipments are ultimately constrained

by factor endowments and distribution costs in this model,

that is
-.o.-o-.-.-..o.(lﬁ)

0 $v12 Svf IO | & 1.

gstatements (16) and (17) can, however, be broken down into:

0f y T HE D @y -y
or
(®) 0 < \g< 621
or
(t:)Vz1 0

osfsbf——'oéd)\f '3
(o)o<vf<vf

i o R =o

In order for both statements (1) and (2) to be true, then

#“-‘}/\05"125‘.12—’0‘1_- (a)A(a) t.e., \51 - s’zll\\{ - ‘-iz
2. (a)A(e) i.e., \51 = \'51/\0 < { 2 612
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3. (@A(L) tee., 3 = BAVE =0

4. @) t.e., 0 < v < 1/1v = 7
5. (B)A(e) t.e., 0 < u‘;‘ \'51/\0 < \52 'S
6. (L) t.e., O < v <BQAvZ =0

%7. (@/@) t.e.. g =0Av = 612

:E. (c)A(e) 1.e., \5‘ =0/ o <vf <

9. ()(f) t.e., Y =0A V. =0

The nine cases listed above exhaust all conceivable patterns
of factor shipment in this one-factor, two-country model.
The task of deriving the P/F can then be reduced to the pro-
blem of finding out which of the nine patterns of factor
shipments--8ingly or collectively--maximizes world consumption.
Before zeroing on the problem some inefficient patterns
violating the "no cross-hauling” assumption will be eliminated.
Case 1 (i.e., \% = vg'Avi = 512) clearly violates assumption
xiv(a) since both countries are exporting and importing the
factor at the same time. The same applies to case 2 (i.e.,
g 'g/\o <‘v{< ‘712) and case 4 (f.@.9 O <\§ <\-;‘,1/1 vf = \'g),
Assumption xiv(a) is again clearly violated because both
countries are simultaneously importing and exporting the factor,
Consequently, the problem of determining which of the conceiv-
'lbh pattern(s) of factor shipments maximirze(s) world produc-
‘tion should then be lmttod to six cases, namely 3, 5, 6, 7, 8,
ana 9.}

llt may appear as though case 5 should also be elimi-
It will soon be clear, however, that this is not correct.
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For each of the six cases there corresponds, as will
be explained shortly, a P/F which can be derived easily pro-
vided factor endowments, distribution costs, and the produc-
tion coefficients in the final goocd industry are given, When
all such P/P's are plotted on the same figure the P/F being
sought in this section can be ascertained. Since the six
cases pre-empt all possible factor movements, the P/F will
simply be a locus of all points, each representing the
largest output that can be produced by any of the six cases,
for example, assume for the moment that the P/F's for cases
3, 5, 6, 7, 8, and 9 are OJL, OJRN, OJRM, OJN, OKRN, and OKRM,
respectively, as shown on Figure 5. The P/F being sought in
this section would, therefore, be quadrangle OKRN.

How then are the P/F's for the six cases to be derived?
The derivations follow more or less the same reasoning. Con-
sequently, it would be pointless to expatiate on the deriva-
tion of the P/F for each case. Instead, only cases 3 and 5
" are explained fully below.
| On the basis of the "no cross-hauling condition~” sti-
pulating that a country cannot export the factor and the final
good at the same time, definite patterns of flows of the factor
and the final goods can be inferred for each of the six cases.
;;[c example, in case 3 where ‘51 B 021/\ V12 = 0, the factor is
-?htnq from Country II, meaning that the final good cannot
j‘.ho flow from the same country. In contrast, the factor is

flowing out of Country I, meaning the final good can flow
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from there. This information is summarized for convenience
on Table 2 under columns (a) and (b) where for case 3 the per-
missible flows are shown as g‘. and xi. In case 5, where

0< 31 < 921/1 0< vf < Of, the factor is flowing from both
countries. As a result, the final good cannot flow from both
countries. The permissible flows then are ‘51 and vf, as again
shown on Table 2. The permissible flows in the other four
remaining cases have been similarly inferred and summarized

on Table 2.

Now let 51 and 52 stand for factor endowments in
Countries I and II, respectively. Furthermore, let )‘vv and
va stand for distribution costs for the factor and the final
good, respectively, as discussed in connection with Table 1

in Chapter II. Finally, let .21 and a22

represent the produc-
.ttcn coefficients in the final good industry in Countries I
and II, respectively.

The P/F for case 3 can now be derived easily. From
the permissible flows, namely U3 and X3, it will be clear
that since Country II is exporting all the factor, U%, it must
also import all the quantities of the final good consumed
domestically. In other words, Country I is doing all the
manufacturing of the final good, X2, for the world.

If Country II exports all its factor -ﬁl—; of Vz
will reach Country I where the total amount of the factor will
be T + ’vxw. In Country I, a2lx?(I) of the factor will
be used to meet domestic demand for the final good, thus leav-
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(a)

5.

7.
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Table 2
P‘;::':::l;agg:‘ !quati.ol;ltgefir;,i‘nq the P/F's
o e six cases
and the final good
(b) (c)
Vo 4 V(1 4d4y) a2l
", 2 x3(11) = —2—1 o v X2 (1)
¢ 5 add
(lﬂw)(a ﬂw) a ﬂvv

v v 21
2 Y +Vvo(ingy) a 2
g, ¢ ) Pan = D2 e e el

w) 2xn = 2208 2100 )

1. 2 2 v v 21
» i = =
% x3 (1) x°(11) :2% + :2'1:1— mxz(x)

Aey

S

Vo, + Vy(142,) 21(140,.,)
(1) x’(II) = izz w- _ 8 .22w xz(l)

1 - T 00y 2280y
b 02 Iz(II) aZ(101yy) i—.ﬂﬂx (1)

Vy + Vo (14dyy) 21
2, % (1) x3(11) = W _ mxz(l)

a224)

21 22
@y x2(11) = .'_vi.:,!;}{‘_“:ﬂ )

x%. xi (1)!2(11)-53011!)*-:11&)?—1*2(1)

a gy
215 o T (a22 222
a‘itv,+ V. (a‘“+0,.)) +A
4 x*(11) = —2 o - ‘—:nﬂxz(x)
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== 2 21
ing vy ¢+ 1’_)‘v; - a xz(I) for purposes of export. The

export will, as indicated above, consist of the final good.

The final good wi%i.. in turn, entail distribution costs.
\'
a =
Hence, only —3T . .  of Vy ¥ 1——2— - lzlxz(I) will
a + va + Aoy

actually be used to produce the final good for shipment to

country II. Thus,

21 v,

a = A 2 ¢
P o rrwals Shryee il x2(1)
II) =
a2l
which simplifies to

Vo + Vi(1 4+ Ayy) 21

By = 22 & 21 ....(18)
(14d ) (€740 ) a®t o+,

Bquation (18) then defines the P/F for case 3. This equation
is shown under column (c) on Table 2. From the equation it
should be, in passing, noted that this P/F, which involves
movements of the factor and the final good, is influenced by
the distribution costs of both the factor, Ny o and the final
good, i, -

In case 5, where only factor flows are permissible,
8ach country manufactures the final goods and exports or
imports the factor. Thus, for small quantities of X (I)
Country I will export any of its unused factor. Likewise for
small quantities of 12(11), Country II will export its unused

factor. More specifically, for values of x’(x) such that
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v
xz(x) < :nl: Country I will use a xz(:[) of the factor in the
manufacture of x2(1). leaving Vl - azg(z(l) for export.
After allowing for distribution costs, TTIA: of V - &x%(1)

will reach Country II. Therefore,

V] - 12112(1)
1+
2(11) = 2 e
which simplifies
V, ¢+ V(1 +#2__)
1 2 v - _—— eceene 19
X = ~7r) 4y o) 22(1 ¥ Ay xz(I) (E3)

1 on the other hand for values of x2(1) such that x2(1) > —!-i

% .21 xz(x) - —71 of the factor will have to be imported. The

111 in additi atk 52 1 o b
import w n a tion use ).w (I)-—n of t

factor in the process of distribution. Therefore,

v v
= 1 1
2 Va - a?l (1) - 2T sy, a2t ¥ - 71
X (II) =
3
ch simplifies to
x’(II) = 2 22 s - a 1(1 * lw)xz(l) ........(21)
a

tions (19) and (20) then defines the P/F for case 5.
two equations are shown again on Table 2. From the equa-

it should be observed that this P/F, which involves only
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the movements of the factor, is influenced by distribution
costs for the factor.
The equations defining the P/F's for the remaining four

cases have similarly been derived and summarized on Table 2,
From the equations on the Table it can easily be seen that
where permissible flows of a case involves the flow of the
factor and/or final good, the corresponding P/F will be in-

: fluenced by distribution costs for the factor and/or the final

‘r. good. The foregoing discussion can best be illustrated with

i a concrete example.

Using the data on factor endowments, production coeffi-

‘eients, and distribution costs as shown in Example II below,

Example II
i 3 Country I Country II
(1) ractor endowment vy =20 V2 = 20
|

’ Productlgn coefficients 21 wa
~ in the X“-industry a“*= 2 at%= 1

Distribution costs (in
terms of the factor) per

unit of the factor Ago™ 0.5
4) unit of the final good Ago= 1
‘ ¢ equations for the six cases are:
L Case Equation(s)

3. X(1I) = 11.1 - 0.7X3(1)
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5. (1) Xx2(II) = 33.3 - 1.3x2(I)
(11) X2(1I) = 16.7 - 3X°(1)

6. (1) XA(II) = 26.7 - 0.7X2(1)
(11) X3(11) = 50 - 3xX(1)

7. X(11) = 33.3 - 2X°(1)

8. (1) XA(II) = 33.3 - 1.3%°(1)
(11) X2(II) = 40.0 - 2X°(I)

! 9. (1) XA(II) = 26.7 - 0.7%°(1)
(11) X3(11) = 40 - 2xX°(1)

K

~ The lines defined by these equations are plotted on Figure 5,

. gorming P/F's OJL, OJRN, OJRM, OJN, OKRN, and OKRM for cases
3, 5, 6, 7, 8, and 9, respectively. The quadrangle OKRN is,

as pointed out before, the desired P/F.

Analytical implications (from Example II)

' Suppose the distribution of the factor and the final

d is free. World production can be maximized by producing
Vi+Va 20+ 20

x'" in Country II where ——.}'}— = — 1 = 40 units of
can be produced. This output would give the P/P 0OQS as

on Pigure 5. Suppose next that the distribution of the
good remained free while the distribution of the factor
is such that Ayy = 1/2. still, world production can be maxi-
h -

d by producing ll.lx2 in Country II where V_, ¢ ———V =
27T @ hgy L
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20 ¢ 20-(2)- = 33.3 units of x2 can be produced., This output
would give the P/F OPN as shown on Figure 5. Finally, suppose
the distribution of the factor and the final good 1is such
that A, , = 1/2 and )., = 1. The P/F will be OKRN as ex-
plained earlier. Increasing A from O to 1 while holding

Ayy CoOnstant at A ., = 1/2 then reduces the p/F frou (still on
Figure 5) OPN to OKRN. In other words, introducing distribu-
tion costs for final goody lg, = 1, entails a cost represented
by the area KRNP. The P/F OKRN, conceived in terms of final
goods at the country of consumption, is clearly quite different
from the P/F OPN conceived in terms of final goods at country
of production. As a corollary, the oblong shape of the P/F
OKRN should be observed. ﬁia shape indicates that as more

of the final good is placed in Country I, the country with

less absolute advantage in the production of xz, distribution

~ costs claim a larger toll.

The P/F OKRN is reproduced on Figure 6 where the en-
circled numbers between KR and RN stand for the cases obtain-

ing for every point on the respective line segments. U050, and

0101 are world consumption indifference curves showing levels
satisfaction when different quantities of x2 are consumed

A Countries I and II.! When UoUy is the prevailing indiffer-

1poth the plausibility of derivational possibility of
curves are, admittedly, being assumed here.



(1)
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ence curve, world consumption is at point P; OD of x2 is
consumed in Country I while OA is consumed in Country II. At
P, cases 8 and 9 obtain, meaning--as discussed in the pre-
ceeding section--that in order for world consumption to be
maximized, each country must produce(manufacture) the final
good. Besides Country II must ship the final good to the
other country. In contrast, when U,U; is the prevailing
indifference curve, OC of x2 is consumed in Country I while
OB is consumed in Country II. Since at Q cases 5 and 8 ob-
tain, world consumption can be maximized if both countries
produce(manufacture) the final good. However, Country I
must export any of its unused factor to Country II. It should,
therefore, be seen that a change in world demand, say between
point P and point Q, may call for a shift from the factor

. movement to the movement of the final good and vice versa if

world consumption is to be maximized.

i

The slope of the -price"l line P,P,(Figure 6) in this
2
model represents the ratio of the price of X 4in Country I to

2
~ the price of X in Country II. That is,

Sk é « _Price of X2(1)
price of xz(II)

S5 By en s = i85

llltornatively, the slope of P, P, may be regarded as a
: lltlo of weights indicating the delirab?lity of the consump-
tion of a unit of in Countries I and II.
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When the ratio is between the slopes of NR and RK (i.e.,

when 0, < tan g < tan 0; ) maximum world consumption occurs
at point R. At this point each country is using all its
factor endowment to produce(manufacture) the final good for
domestic consumption. Point Q, therefore, represents a situa-
tion of global autarky.

Now let the price ratio (i.e., tan tf;) decline steadily,
say as a result of a persistent increase in the price of XZ(II).
Ultimately, the price line will coincide with NR. It will be
recalled that over the NR segment of the P/F cases 5 and 8
prevail, and that the slope of NR (aglshown by equation i for
cases 5 and 8 on Table 2) is —.27(—:—;—:"). Therefore when
the price line coinc¢ides with NR,

2 21
price of X (I) a
ung{ = x’ = 35 anssnal( L)
¢ price of X (II) at (1 + )

Similarly, it can be seen from equation (i) for case 8 or 9
on Table 2 that when the price line P, P, (on Figure 6) coin-

 eides with RK,

price of xz(IL a22+ ey

- = ® e 00 e v 22
b é price of xz(II) lzz (22}

‘,lru equation (22) it can be seen that when the world consump-
~ tion indifference curve is tangental to the P/F at a point
#uch as P on the line segment RK, world consumption is at a

3 .22 + l
- Maximm when the price ratio equals __71_&. In this one-
! a
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factor model, the denominator, 122, is the price of a unit
of xz produced in Country II. The numerator, ‘22 + )‘fv' is
the price of producing a unit of x2 in Country II and shipping

the unit to Country I, that is, a22 + )‘fv is the price of x2

in Country I. World consumption is then at a maximum when
the price of 12(1) = price of XZ(II) + lfv' The cournotian
equilibrium condition that price in market A equal price in
market B plus or minus transportation costs appears then also
to be a necessary condition for the maximization of world
consumpt ion when world demand concurs with a point on RK
(Figure 6).

In contrast, if world demand concurs with a point on
NR, the Cournotian equilibrium condition is modified. From
equation (21) the price ratio (when world demand is repre-
sented by a point on NR) is ?ﬁ. The numerator,
.21' is the price of producing a unit of x2 in Country I.
The denominator, 522(1 + xw). is the price of producing a
“unit of X’ in Country II with the factor imported from Coun-
try I. This price consists of units of the factor, a22'
needed to produce a unit of X in Country II, plus units of

22L". needed in transporting ‘2 from Country I

_the factor, a
to Country II. The Cournotian condition that price of xz(I) =

‘firicc of xz(n) + 11‘7 clearly does not hold here.
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The Structure of Distribution Costs

The derivation of the P/F reproduced on Figure 6, and
the discussion of the accompanying analytical implications
were based on Example II. With a different example--i.e.,
with different production coefficient or distribution costs
for the factor or the final goods-- a P/F resting on other
cases with different permissible factor and/or final good

. flows may result, thus yielding different analytical impli-

clt!.onl.l These implications will not be catalogued here
pecause they can be inferred in the same way as those of

‘I,; gxample II. More interesting implications can be obtained by

trying to answer the question: under what circumstances will

specific cases maximize world consumption?

In order to answer the question it will be assumed, to

start with, that the production coefficients, 321 and .22' in

final good industry remain constant, and that 121 > 122.

ver, the distribution costs for the factor, )‘vv' and the
good, xtv, will be allowed to vary. The problem, then,
to find out how changes in - and/or ey relate to the
(s) wvhich maximize world consumption. Graphically the
toblem can be pictured, as will be illustrated shortly, in

he positive quadrant of a two-dimension Eucledian space.

l'vuyinq factor endowments change the size of the P/F

t not the slopes. Besides factor endowment does not, in any
Y, affect the six cases upon which the discussion in the

8t of the Chapter and the next relies.



85

pistribution costs for the final good, xtv. are plotted on
the horizontal axis, while those of the factor, )‘w' are
shown on the vertical axis. The problem is to find for each
point in the quildrant which of the six cases will maximize
world consumption.

The permissible flows (for the factor and the final
good) summarized on Table 2 are reproduced below under column
(b) on Table 3. It will be remembered that these permissible
flows are deduced from the "no cross-hauling"” condition that

a country cannot export the factor and the final good at the

same time.
Table 3
Case Pcn:i:::ble Implied Statements
(a) (b) (c)
3. o > 121 + azlxw + ltv < .21
xi e .21 & va 2 .22 & .22)‘w
5. v.} 4 .21 + lnxw < 121 + )‘tv
.22 % ‘21 . 121L" e xtv
. 22 22 21
{ > a +a )." < a ks )‘fv



(P‘fﬂi"ibl')
flows

1
_—
V2

(Case)

x:-————-»

(Implied Statements)
21 2 22
a“" 4+ a 1)." <a + ey

‘22 & ‘21 21

22 21 21
a’t . < a

21 22 22
a < 4 lt' < a +a

Avv

1y iz- \{. and )(i. Implicit in these types of flows

o-ooacooa(23)

On the Table there are three types of flows from Country
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22 21

o
»

N

N
+

21 22 22
a <a ta At e, ewees(24)

X§ I —— .21 + xtv < 322 + azzlw 00001(25)
which must be met if the particular flow is to result in maxi-
mum world consumption. Statement (23) simply indicates that
Country I will export all its factor if the "unit cost" of
exporting the factor and importing the final good (i.e.,

22 21
.22 +a M + x") is less than the cost, a"~, of producing
the final good domestically. Unit cost here includes a22__

- the amount of the factor needed to produce one unit of )? in

Country II, a”xw--the cost of exporting ‘22 of the factor
~ from Country I to Country II, and Ag,—-the cost of distribut-
~ ing 2 unit of the final good from Country II to Country I.

Statement (24) means that the factor will flow from

cmntry I to II if the unit cost of shipping the factor (i.e.,
4 lzzxvv) is less than the unit cost of shipping the final
good (1.0.. 121 + Ag, ). Besides, from the discussion of

: ble 2 it will be recalled that \iz >0 4implies that Country
I also produces the final good for domestic consumption. But
Country I will produce the final good only if it is cheaper to
the good at home than to export the factor and import
final good, 1i.e., .21< 122 e azzxw + xtv‘ Finally,
tement (25) indicates that Country I will export the final

d {f this is cheaper than exporting the factor, that is,



ey, <a?? 4 2?2 .

In Country II as in Country I there are also three
types of flows, namely, :51, \4’. and )é. Implicit in each

flow are conditions analogous to statements (23) - (25) which
msust 2120 be met if the particular flow is to maximize world
consumption. A comprehensive list of all statements for all
p‘mj.lliblo flows in the six cases appears under column (c)
on Table 3. On the Table it will be noted that the compound
statements for the various flows are conjugated by * o™
This means that in order for the P/F of a given case to maxi-
mize world consumption at every point, all statements implied
respective flows must be true.

Suppose now distribution costs )‘w and A\ on Table 3

fv
treated as variables while the production coefficients

2 and a2l remain constant. The result can be clarified by

assigning numerical values to the production coefficients.

22 21

example, let a““=1 and a“"=2, Substituting these values

> the implied statement on Table 3 yields inequalities.

Implied Statements

1.1

A\ < -3 IxﬁA A,,> 14
, g | T

A< =3 * R, A dy,> -3 - Bigy

x“<10x,,/1x">1-x,v

Agy < ‘%’%‘:v’“w" '%‘%‘tv/‘ Agw <1 +2gy
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, A |

Ayy 2= F & Rp, N dgy €1 =~ Loty
. |

8. Ayw 2= 3 - Reg Adgy <1 #20g, Ndyy > 1 - gy
11

9. xvv>"f’5xtv/‘lvv>]")‘tv

.  The statements for each case are simple inequalities which
can be graphed as open planes. Since for each case all state-
ments must be true, the areas of interest are the intersections
:, of the open planes in each case as shown by the cross-hatched
areas on Figure 7. In case 3, for instance, the inequality
< -% & %xh 18 the open plane below the line A, = - 2-
. is the open plane

£
above the line A, , = 1 #+ Aeo. The intersection of the two

%; - while the inequality A__> 1 41

open planes is then shown by the crosshatched area meaning,
of course, that the solution space is null since distribution

costs xtv and \” cannot be negative. Barring case 6 which

o has a null solution space, the remaining four cases have

solution spaces which occupy specific areas in the positive
adrant as has been shown more clearly on Figure 8,

It should not, however, be forgotten that Figure is

22 . ) and a2l = 2, with different

d on the assumption a
ion coefficients the solution spaces will be different.
point is brought out on the figure by the bracketed

sions above the equations for lines AB, BS, and AT. The
sions are general equations (which can be inferred from

3) for the respective lines. To illustrate, the line
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vw = -2 - gy
(Case 5)




92

(Pigure 7)

- 2 v

Lall3 ]

-1 -+

Y

(Case 8)

Aoy = 1 + gy

1
* 2y

e

Af

e 9)

“F
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22 22

AB is given by the expression a +a )‘vv + A < a2l on

fv
Table 3. From this expression in turn can be written as
- < (—::-;— -1) - ;75‘,-).". the expression for AB as shown
on Figure 8. The other expressions are similarly derived from
Table 3.

On Figure 8 it will be seen that with relatively high
distribution costs for the factor case 9, which entails only
movements of the final good (x‘;. xi), will maximize world

consumption. Case 9 then more or less constitutes, to use

Hoover's terminology, a case of material orientation.l By

producing the final good at the location of the factor (i.e.,in
each country), costly distribution of the factor can be averted,
- thus enabling the maximization of world consumption.

In contrast, when distribution costs for the factor are
relatively low, case 5, entailing only movements of the factor
g, \f), maximizes world consumption. On Figure 8 this situa-

n obtains for all points falling between the line BS and

horizontal axis. Case 5 then constitutes, again to use
ver's terminology, a case of market orientation.2 Producing
it the point of consumption averts costly distribution of the

good, thus enabling the maximization of world consump-

1qulr M. Hoover, The Location of Economic Activity
York: McGraw-Hill Book Company, 1948), pp. 31-35.

21p1d., . 35-38.
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tion.
S0 long as one country has an absolute advantage in

producing the final good,l

material orientation and market
orientation are, however, only a part of the story. With
sufficiently low distribution costs for the final good and

the factor, an orientation toward absolute advantage in pro-
duction is also conceivable. This situation, represented by
~case 7 below the line AS on Figure 8, requires that only the
country with the absolute advantage should produce(manufacture)
the final good. Thus with a22=1 and 321=2, world consump-
tion can be maximized if Country I exports all its factor and
imports all the final good needed for her domestic consumption.

Besides material, market, and absolute advantage orien-

tations, an intermedjate situation combining market and raw
paterial orientation is also conceivable. This situation is
represented by case 8 where, depending upon international lo-

_cation of effective demand, either the factor or the final

8

may flow internationally.

In summary it should be observed that changes--absolute
or relative--in distribution costs 1, , and/or ig, may call
;br a shift from one pattern of movements of the factor or the
final good to another if world consumption is to be maximized,

Besides when there are differences in absolute advantage in

|
gﬂﬂnctton, patterns of movements influenced solely by absolute

i

llt will be recg}lod Egat in the preceeding discussion
was assumed that a a“®,
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advantage or the location of effective demand may be called
for in addition to the familiar dichotomy of material and

market orientation.

The Distribution Industry

Thus far the analysis in this Chapter has focused on

distribution costs )\ and Ag,e Now an attempt will be made

v
to ascertain the determinants of i and va.

In Chapter II it was shown by equation (12)
- .

~ that the factor distribution costs, A__, vary inversely with

vv
 the productivity,y , of the factor in the distribution indus-

_try, and directly with the input coefficient,By, for distri-

‘ bution services.

Besides the distribution industry for the factor, there

8, in this Chapter, another industry producing distribution
services for the final good.l The production function for

industry was specified on Table 1 as

41 -Ev'l' esvescsscscsee(26)

in connection with Table 1, By was defined as the units

lgee assumption (vii) at the beginning of Chapter II.
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of distribution services, x:l, consumed in the process of
distributing one unit of a final good between the two coun-
tries. Assume that only enough services are produced to
distribute one unit of the final good, 12. from one country
to another, meaning

x:l = 't ................(27)

substituting B for.x:;]' in equation (26) yields

2
i Be = a-ll—v' cessscscccesse(28)

31
Riaze V'uk.. . and Frow equation (26) == Xe chat dm, ==
v’ T, oM ay v’ s ™

is the productivity of the factor in the distribution industry

2 |
for the final good. Letting ;1— = Yt' equation (28) can then

be written as:

Beg = Yed,, or

8
xﬁ-;‘ U & 1

£

bution services.
By LY
Equations (12) and (29), {i.e., ) = Ty and va - e
helpful in analysing two major implications of changes in
yand/or y,, or Bg and/or y,, for the maximization of world

onsumption. The first implication can be seen with the help
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of Table 2. Changes in B, and/or Y,s OF changes in B, and/or
Ygr by influencing )‘vv or xtv may also affect the aize and
shape of the P/F. This point can easily be seen by substitut-
bt 4 By
ing Yt for va and ." for xw in the equations on Table 2.
The second implication can be seen with the help of

rigure 9. Through their influence on )‘fv or )\vv' changes in
Br lnd/orxtor By and/or Yy, may call for a shift from one case
of flows to another. This point is brought out more clearly
on Figure 9. Let if and Ev denote given constant values for

: the input coefficients Bt and By From the equation

- -Y—,!,' the graph of A __ against y  1is a rectangular hyper-

ibola since )\ Vi ™= By This graph is shown in the second

quadrant on Figure 9 for three different values of B, such

 that E: E& 5‘2,. Simjiarly, from the equation xtv =%§,
the graph of )‘tv against Y is also a rectangular hyperbola
since A, Y, = Bg. This graph is shown in the fourth quadrant
" again for three different values of By such that

< i} <§:. Therefore on Figure 9, changes in productivity
in the distribution industries are represented by different
points on the Yy~ or Yg-axis while changes in B or 5: are
represented by different hyperbolas.

Suppose now the input coefficients remain fixed at F:

. i",’. Furthermore, suppose productivity in the distribu-

A industry for the final good also remains fixed at

s ® OY meaning, of course, that )‘fv also remains fixed

tlg, = OR. If productivity in the distribution industry for
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the factor increases steadily from zero, a shift from case 9
to ase 8 and then to case 7 will progressively be called for
if world consumption is to be maximized. For instance, when
Ty = OA meaning )‘vv = OX, case 9 will, as indicated by point
01 » be called for if world consumption is to attain a maxi-

mum. With such a low productivity in the distribution indus-

\
4
i
:
i

try for the factor, distribution costs, Ay, are high. Pro-
duction must be oriented toward the location of the factor in
order to maximize world consumption. However, the reasons

for such orientation is low productivity rather than high

~ input coefficient,B,, as suggested by the emphasis on "“heavi-
ness” in Hoover's rationalization of material ori.em:at:l.on.1
1t p (58 increases from OAl to OA, case 8 will, as shown by
point 02. be called for if world consumption is again to

reach a maximum. Depending upon the location of effective

» the factor or the final good may flow. If Y, increases
n further from OA, to OA 3 maximizing world consumption

1 call for case 7 meaning Country I will ship all its

or for production in Country II, the country with the
plute advantage in the production of the final good.

A decline in the input coefficient, B, , by reducing

may also call for a shift from one case to another. Let

lpoover emphasized "a considerable loss of weight
bugh combustion or waste of part of the material” in

iplaining market orientation. Hoover, Location of Economic
tivity, pp. 31-32.
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productivity remain constant at Yg ™ oYy and OW. In
addition, let the input coefficient in the distribution
industry for the final good remain fixed at Fg. When

By = 53. case 8 or 9 will, as shown by point Pys maximize
world conlunption.1 1f B, drops from 53 to 5& only case 8
will maximize world consumption. Should B, drop even further
to a value below F:. case 7 may again be called for.

Needless to say, in the real world ceteris paribus

changes such as those used in the above illustrations are,
perhaps, not the rule. Any configuration of changes in y:,
7',pf, and B, is conceivable. The effect of such changes on
the case(s) needed to maximize world consumption can be
nggacod out with the information in quadrants 2 and 4, pro-
vided the chart in quadrant 1 remains fixed.2 In order for
the chart (i.e., the positions of lines AB, AT, and BS) to
rgemain fixed, the production coefficients for the final good
must, as discussed earlier, also remain fixed. What happens

hen these coefficients change is the topic of the next sec-

11n this case, shipments of the final good x2 or the

actor from Country I result in equal quantities of the final
od in Country II.

2It will be recalled that the general equations for
» AT, and BS (the bracketed expressions on Figure 8) are
fluenced only by the production coefficients of the final
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Changes in Productivity
in the Final Good Industries
In the preceeding section the effect of changes in
the distribution industry were analysed on the assumption
that the production coefficients in the final good industries
were constant. Now the reverse assumption will be made,

. pamely that conditions in the distribution industry remain

% fixed while "productivity" in the final good industries

changes. (From the production functions for x2 shown on

‘ rable 1, i.e., le —‘2’1 and xz _!'2 productivity in Coun-

~ ¢ry I is given by ﬁ- _11"1' and in Country II by _XE = 72‘)
Changing productivity in the final good 1ndustr1es in

country I or II (i.e., changing :%'I or :%7) can have two dif-

ferent types of implications. Firstly, such changes may

{nfluence the size and shape of the P/F. Such influence

denced by the fact that the coefficients a21 and/or a22

(s) into the intercept and slope expressions of the
quations on Table 2.

Secondly, changes in productivity may call for a change
one case (of factor and/or final good flows) to another
' world consumption is to be maximized. To illustrate this
int, suppose the difference in productivity is reduced by
g plz—-moductivity in the Xz-indultry in Country II--
steadlly. The results can be seen on Figure 10 where

| positions of the lines A'B', A'T', and B'S’
22

reflect some

tial value for a22 and a’l, The equations describing the
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lines are the bracketed expressions also shown on Figure 8.
As with Figure 8, case 9 is between A'T' and the A,y —2xis,
case 7 is in the triangle OA'B', case 5 is between B'S' and
the ltv-lxil while case 8 occupies the remaining region in
the quadrant,

The effect of a decline in productivity in the x?-
industry in Country II (i.e., an increase in 622) can be
seen by focusing on the equations describing lines A'B', A'T’,
and B'S*' on Figure 10. Let azzincreaae first to azz. The
line A'T* will slide down to the ), -axis to A". While slid-

DN T~ W

ing down, A'T*' will also rotate slowly in a clockwise direc-

tion (therefore 0, < Jy)e On the other hand, B'S*' will slide
upward to B"S" but with angle 0, remaining constant. If a22

- continues to increase it will, sooner or later, attain a
value 333 equal to a21, and the two lines will merge into a
single line OG going through the orlqin.1

That is, when the production functions are identical,

four cases--9, 8, 7, and S5--are reduced to only two cases--

) and 5. In general it can be said that reducing the differ-

1re might be 1nteteat§ig to dserve here that if 322

inues to increase with a still remaining constant,

8 7 and 8 will change into cases 3 and 6, respectively,
e Country I now has an absolute advantage in the pro-

ion of X<. Additionally, it will be recalled from the

on Pigure 7 that cases 3 and 6 had no feasible solution
the positive quadrants.
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ence in productivity (i.e., ;%7 - :%I)l will increase the
probability that either case 5 or 9 will maximize world con-
sumption. Conversely, increasing the difference in produc-
tivity will increase the probability that case 7 or 8 will

f maximize world consumpot;ior'n.2

In order to illustrate these contentions assume dis-
tribution costs xtv and xw remain fixed, as shown by point
By ON Figure 10. Initially at R case 7 will maximize world
consumption. If the difference in productivity is narrowed
by increasing a?2 o afz, point P, will lie between the
lines A"B", A"T", and B"S", meaning case 8 now can maximize
orld consumption. Should a22 increase even further until
= aff = azl, P, will now be above the line OG implying

hat case 9 will maximize world consumption. Conversely,

33 will progressively call for

creasing 2 steadily from a

9, 8, and 7, if world consumption is to attain a maxi-

In conclusion it should again be emphasized that the
analysis of changes in productivity in the final good

dustries was predicated upon the assumption that conditions

1n the_gbove discussion the difference was reduced by
: 2 ) A similar result might have en achieved
increasing 1/a 1 4n the productivity in the X“-industry in

21f the difference is very large, the probability that
7 will maximize world consumption will also tend to be

vhrqo.
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in the distribution industry remain fixed. In the real world
changes may occur jointly in the distribution and final good
industries. The effect of such joint changes will be explored
more fully in the next Chapter where a new synthesis of inter-
pational trade theory between industrialized and raw-material
producing countries is attempted.



CHAPTER v
l TRADE THEORY: VIEWPOINT OF

RAW MATERIAL PRODUCERS

A Sketch of the Model

Although the model developed in the previous Chapter
i8 necessarily highly =implified, it can be used cautiously
to supplement existing explanations of international trade.
The model also gives a new theoretical perspective to exist-
ing empirical studies on international trade flows.

Consider a world consisting of non-industrialized

Country I and industrialized Country II. Each country, by

‘using factors of local or foreign origin, is capable of

1
generating a flow of a certain raw material. The raw

L'l'he model to be developed below is, therefore, signi-
ficantly different from the models of Ricardo, Graham and
0hlin, which assume that "what is to be produced and exported
each country is determined by the relative supply of various
factors of production which exist within its borders before
export production is begun.” (Jonathan V. Levin, "The Export
Economics,” in Trade and Development, ed. by Theberge, p.ll.)
. Perhaps a more elegant model than the one to be presented
)elow would also include an explanation  why factors (capital,
abor, management, entrepreneruship, etc.,) flow from indus-
rialized to raw material producing countries. Differences in
actor returns and distribution costs (interpreted broadly)
ould, no doubt, constitute part of such a model. 1In addition,
e influence of non-economic factors such as ideology, cultursg
iperialiem, humanitarian ventures, etc., may also have to be
ICluded (cf. Harry Richardson, Reqgional Economics (New York:

ger Publishers, 1969), pp.287-320).

It should also be observed that the assumption of full
Ployment, common among models applicable to industrialized
pitalist countries, is not posited in the ensuing model.
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material is used to manufacture a final good consumed in both
Countries I and II.

Initially, only Country II can produce the final good.
The implications of this point can be shown directly on Figure
10 (in the last Chapter) if the raw material is substituted
for the factor so that ),, is distribution costs1 for a unit
of the raw material while g, 1is distribution costs (in terms
of the raw material) for the final good. Since only Country
1I can produce the final good, any amount of the raw material
in Country I cannot produce even a small quantity of the final

good. Hence it may be assumed that a?l = e, Substituting

: .Fl = ® into the equations for the lines on Figure 10 will
~ produce a situation where, for any finite level of distribu-

tion costs, case 7 will maximize world consumption of the fiml

good. In other words, maximizing world consumption requires

that the underdeveloped country export the entire flow of her

raw material to the developed country. The requirement that

the underdeveloped country be a raw material producer need not
"_l‘ pend upon the assumption an = w, So long as the producti-
:rty of the raw materials remains larger in Country II (i.e.,
< .21) the same requirement will hold provided distribu-

on costs are sufficiently low. On Pigure 10, one can
Sualize a decrease in a2l which shifts the line A'B' closer

M closer to the origin. Thus, so long as the point repre-

11.0.. costs in terms of the raw material.
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senting distribution costs lies below the line A'B*' the under-
developed country must continue her role of a raw material
producer if world consumption of the final good is to be maxi-
mized.

There is no obvious reason, however, to expect that
distribution costs will always be 80 low as to warrant perpe-
tuating the material producing status for the underdeveloped

f country. For instance, consider Figure 1ll. The lines A'B°,
. A'T', and B'S' (on Figure 10) are identical to the similarly

~ labelled lines on Figure 11. Suppose the productivity of the

factor (i.e., the raw material) increases in the underdeveloped
country, as evidenced by a decline from a2l to afl. The dedline
in .‘:’1 will shift B'S' to a position such as B,S,, closer to
the origin. Likewise, A'T' will shift to position A T , closer
to the origin. Meanwhile, it may be assumed that distribution
costs remain fixed at a given point, say P. Conversely it may
- be assumed there is an increase in productivity in the distri-
bution industry producing, in turn, a shift from P to other
‘points like P), P,, Py, and P,.
Only if distribution costs drop to a point (e.g., Pz)
below AoBy, will maximizing world consumption require the

veloped country to export her total flow of raw mate-
1s. If, instead, distribution costs for the final good
p relatively fast, a point such as P; in case 9 will be
World consumption will be at a maximum only if both

ies trading in the final good in a one-good world will
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: be discussed shortly). On the other hand, if distribution
costs for the raw material drop relatively fast to points such

as P; and P, in cases 8 and 5, maximizing world consumption

will still require each country to produce the final good for

domestic consumption. I addition, depending upon the location

of effective demand, the underdeveloped country may be required
to export e raw material while the developed may be required
to export the final good (in case 8) or the factor (in case 5).
From the viewpoint of Country I, international trade
will consist largely of an out-flow of raw materjials and an
in-flow of the manufactured good as well as services of foregn-
owned factors. The raw materials are produced by local and,
perhaps more importantly, by foreign factors. The crucial

role of foreign factors in generating flows of raw materials

the underdeveloped countries has been underlined by

in who, contending that

", « « the labor, capital and entrepreneurship which
were to operate most export industries were inter-
nationally mobile and could be applied almost any-
where in the overseas world,*

80 argues

"For these industries (i.e., raw material export
. 4industries) could not have been established with the
existing supply of domestic factors which were in-
adequate and generally immobile. Indeed it was only
through international movement of factors that the
raw material export industries were established and
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{
: continue to operate.l

The raw materials flowing from the underdeveloped country can,
. therefore, be imputed to local and foreign factors, as shown
by the lower loops on Chart 1. The materials are paid for
partly by in-flowing final good as shown by two of the upper

Chart 1
Final good--payment of foreign_
factors and capital transfer

Foreign factors (capital,
labor, management, etc.,)

Final good--payment of
local factors

mﬂ Lai't- Monetary
| sector | B®ector
Underdeve loped Deve loped
Country 7 Country

“
I Raw materials produced byj r
local factors

Raw materials produced by
foreign factors

T (manufactured goods?)

Lﬂnborge ed., Trade and Development, pp. 12-14. For a
tionalistic account of the importance of foreign factors in
W material producing countries see Kwame Nkrumah, Neo-
onialism, (New York: Internal Publishers, 1965).
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loops, again on Chart 1. A fraction of the in-flowing good
constitutes payment for local factors. The rest is associated
with the in-flow of foreign factors-payment for factors,
capital transfer, gifsts, etc.

A considerable part of the payment for foreign factors
will also be remitted to the mother country.l The remittance
will enable the developed country to consume a larger share
: of the final good, thus locating effective demand on the upper
jeft-hand portion of the P/F's in each of the four cases., To

4llustrate this point, consider case 7 where all the flow of

raw materials, Vl, is exported to Country II. If all of the

materials (1—1—-\71) reaching the developed country were

+ A
vv
used to produce and ship the final good back to the under-

loped country, XZ(I) would be equal to

a22 1 -

22 b ! v
s * )‘fv 1+ Ayv = vl

22 @%% ¢ g1+, )

, since the foreign factors remit some of their

8 to Country II, the actual consumption of the final
i1

(122 +Ae, ) (1 + xv\)'

fore world consumption will generally be represented by

in Country I will be less than

, d, to the left of the line AE on the world P/F for

7, as shown on Figure 12.

1mbid., pp. 15-19.
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—1 9
.21 .21
Case 8 Case 9

] 1a180 shown on the perimeter of the P/F is the flow
if the factor and/or final good permissible for the cases.
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Bffective demand is also located on the upper left-
hand portion of the world P/F's for cases 5, 8, and 9., 1In
these cases it will be recalled that world consumption is at
a maximum when each country is manufacturing the final good
for domestic consumption. At first sight it may appear as
though the underdeveloped country should use all of her raw
material to manutacture-%}; of the final good for domestic
consumption. However, the raw material V, is produced by both
foreign and domestic factors. To the extent foreign factors

remit treir earnings to their home country, consumption of the

'.‘
i

f&nal good in the underdeveloped country will be less than

7 ;;}. Hence world consumption will, as shown on Figure 12, be

represented by a point, d, to the left of lines FB, GC, and

HD on the P/F's for cases 5, 8, and 9, respectively. 1In

‘cases 5 and 8, world consumption will be maximized if the

. pittance is affected by exporting the raw material from the
derdeveloped country. Only in case 9, where distribution

costs for the final good are relatively low, will maximizing

world consumption require that the underdeveloped country

ect the remittance by exporting the manufactured good.

In so far as the model sketched above has relevancy

to the trading relations between industrialized and raw mate-
producing countries, various generalizations follow from
model.

) On the basis of case 7.-Given that

(a) distribution costs for both final goods and
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the factor are significantly low,

(b) the underdeveloped country is consuming manu-
factured products which she cannot_produce or
which she can produce only poorly,l and

(c) foreign factors participate in producing the
raw materials in Country I,

maximizing world consumption requires an underdeveloped
country to export all her raw materials to industrialized
countries. The consumption of manufactured products in the
underdéveloped will vary (inversely) with the extent to

- which

I (a) foreign factors remit earnings to the industrialized
countries, and

(b) foreign factors participate in generating flows of
raw materials in the underdeveloped country.

(44) On the basis of cases 7 and 8. - Given that

(a) distribution costs for raw materials are relatively
low (compared to distribution costs for final good),

(b) the underdeveloped country is consuming manufactured
products which she can produce fairly efficiently
but not as efficiently as the developed country, and

(c) foreign factors participate in generating flows of
raw materials in the underdeveloped country,

izing world consumption requires that both the developed
underdeveloped countries manufacture their own goods for

tic consumption. Besides, the underdeveloped country

export raw materials in amounts large enough to match the
ing remitted by foreign factors. The remittance will

tend to vary (directly) with the share of earnings

17.e., the productivity of the underdeveloped country
very low.
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remitted and the degree of foreign participation in the under-
developed country.
On the other hand, suppose the axiomatic identity of
production functions is a practical reality so that only cases
9 and 5 obta.ln.1 It may, however, very well be that distri-
bution costs for manufactured goods are relatively high
} compared to costs of distributing raw materials. Raw materials,

being relatively more standardized may have lower marketing

- costs than manufactured goods.2 Given their heavy weight and

bulkiness, one may also surmise that raw materials may have
experienced relatively large decline in distribution costs
because of the past improvement in transportation. Further-
more, it is probable that raw materials exported to tradi-
tional markets flow through long-established marketing channels
which have taken steps to improve their efficiency and reduce
costs. All these factors, by lowering distribution for raw
materials, may place the underdeveloped country in case 5

where she will be exporting raw materials, the identity of
production functions notwithstanding.

On the basis of case 9. - Given that

(a) distribution costs for final goods are relatively

] 1rrom 0551132 discussion on Figure 10 it will be recall-
€ that when a<<=a only cases 9 and 5 remain because lines AT
d BS converge into line OG through the origin.

2"Product cycle” theorists have, for example, empha-

liZed the fact that manufactured goods, initially unstandard-
‘4d, may have high marketing costs.
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low (compared to distribution costs for raw
materials),

(b) the underdeveloped country is manufacturing
products which she can produce fairly effi-
ciently, but still not as efficiently as the
developed country, and

(c) foreign factors participate in producing raw
materials in the underdeveloped country,

maximizing world consumption requires that each country manu-

facture its own products for domestic consumption. Besides,

the underdeveloped country must export manufactured products
to muatch remittance by foreign factors.

Other generalizations are also possible. For example,
consider the P/F's for cases 5 and 8 on Figure 12 again. It
has already been argued that remittance by foreign factors
will reduce the consumption of the final good to the left of
the lines FB and GC. Suppose the remittance is very large so
that the consumption of the final good in the underdeveloped
country is very small (i.e., xz(I) is very close to the
origin). Although maximizing world consumption requires each
country to produce the final good, the low level of consump-
tion in the underdeveloped country may not warrant an efficient
scale of operation. The country will, therefore, be forced to
case 7 where she will export all raw materials. Alternatively,
the country may try to preserve manufacturing for domestic
ption by increasing indigenous participation in the
ction of raw materials, or by deflecting more of the

1d-be remitted earnings into domestic consumption.
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AMditionally, the model supports partly the familiar
fear that shipping agencies, by colluding to keep the freight
rates for raw materials relatively low, may, in fact, perpe-
. tuate the raw material producing status of the underdeveloped

countries., A shift from case 7 to cases 5, 8, and 9 will

probably involve a substantial decline in the volume of ship-
ments, since the underdeveloped country will not longer be
exporting all her raw materials and importing all final goods
for domestic consumption. It may, at least in the short-run,
pe in the interest of shipping agencies then to prevent a
ghift from case 7.

The fear is, however, less warranted in cases 5, 8,
d 9. Reducing distribution costs for raw materjials may

quire the underdeveloped country to export the factor (cases

5 and 8) instead of the final good (case 9). It is not, how-

s clear what shipping agencies will gain by shifting

case 9 to 5 or 8. Neither is it clear, in the absence of
t empirical studies on international distribution, that
collusion of the shipping agencies will, in fact, produce

from case 9 to cases 5 or 8.1

3 lﬂoodlesl to say, freight rates are only a part of dis-
Ution costs as conceived in this study.
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A Digression: Empirical Studies

Trade flow analyses

vy

Paucity of data, perhaps more than anything else,

. accounts for the virtual absence of empirical studies on

international distribution costs. A singular exception in-
cludes studies on international trade flows. In these studies,
distribution costs are assumed to vary directly with geo-
graphic distance. This pattern of variation was corroborated
by LOsch in am empirical study on international trade between
Germany and European countries. He plotted Germany's share

in the imports and exports of European countries against dis-
tance between Germany and the European countries and obtained

a negatively sloped trend--a finding which seemed to confirm

view that "costs of distance” (i.e., distribution costs)
do deter international trade flows.
This deterrence has also been empirically observed in

recent studies. Linneman, building on Tinbergen's -odcl.l

l'Jln Tinbergen, Shaping the World Economy (New York:

dePe 1962). Tinbergen fitted an equation of the form

) 8 2 <2
*co ¥! ¥j? D

wvhere: xij = exports from country i to country j

!1 and Yj = GNP's of countries i and j

= geographic distance between the two
1) countries

and Co» cl. cz. and -c, are positive constants:
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employs a gravity model of the form!

a -a a -a -a a
Xyg= Ay v} w2 Yf Ny 4 Dy, Py ceereed(30)
where: x’.j = exports from country i to j
11 and Y, = income of countries i and j, res-
J pectively
'1 and N = population of countries i and j,
3 respectively

D = distance from country i to j

$ Pij = preferential trade-factor between
countries 1 and j

A _, ‘1' a,, a,, a4. ag, and a. are
positive constants.

pitting the logarithmic form of equation (30) to the trade
flows among countries, Linneman obtained a negative coefficient
ore the term Dij“'a finding which again seems to support
view that physical distance and, by implication, distri-

gtion costs obstruct international trade flows.2

id obtained

Log xij = -0.662740.0240 log Y1¢0.9395 log YJ-0.8919 log Dij
(0.6802) (0.0270) (0.0269) (0.0455)

negative coefficient for DiJ’ like the negatively sloped

end . in Losch's study, again Shows that geographic distance

d, by inference, distribution costs deter international trade

lﬂanl Linneman, An Econometric Study of International
Flows (Amsterdam: North-Hall and Publishing Co., 1966).

2Ibid.. Pp. 82-83. Of late, attention has shifted to

ade intensity,” that is "departures of actual trade flows
trade flows estimated in gravity model."” See Ippei

A; , "Intensity Analysis of World Trade Flows,” Hitotsu-

4 Journal of Economics, Vol. X, February 1970, p. 62.
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Given the scarcity of data on international distribu-
tion, the Linneman type of studies may have implications for

policy purposes if two modifications are introduced. Firstly,

the study must be extended to take note of the fact that

factor flows from developed to underdeveloped countries con-

stitute an integral part of existing trade between the coun-

tries. This extension can be accomplished by adding a term,

a
say ci}' to represent factor flows (e.g., long-term capital

flows) between the countries. Secondly, the dependent variable

} should be decomposed into raw materials, "

xij' and manufactured
M
products, Xjj. The equations to be fitted will then bel

R = al 8.2 a3 -a4 -as
y=rx Yy 82 Y7 N o5 #:? c:} oo s (31)
"xl ;= A Y:l N2 Y3 g2 p3 P67

L 32
i J J ij 1§ 43 §22]

Pollowing P. Doysdale, Yamazawa decomposed trade intensity into
p components: (a) complementarity, the importance of which
#i{s not only affected by the degree of match of the speciali-
gation structures of exports and imports but also by the degree
of concentration or diversification in them" and (b) special
puntry bias, which includes "transport costs, discriminatory
ariffs, and other import restrictions, product differentiation
,thin commodity classes, and other international economic re-
lations than trade such as capital movements and economic co-
pperation.” (Ibid., pp. 66 and 68.) Distribution costs are,
included in the category "special country bias™ in
awa's study.
. In a time series study over the period 1955-1967 Yamazawa
0 found out, inter alia, that the special country bias was
P ntly becoming less and less significant--a finding leav-
g open the possibility that declines in distribution costs
» at least partly, have been responsible for the decreas-
g significance of special country bias.

a
1Barr1nq ci;' inj and Hxlj' everything else is as in
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The coefficient for qJ in equations (31) and (32) will show
the influence of distribution costs for raw materials (i)

and manufactured goods (va), respectively. In other words,
distribution costs needed to effect trade flows between coun-
tries will tend to vary directly with the coefficient ag.

Hence a time series study showing specific changes for a5 in
equations (31) and (32) will imply, at least roughly, similar
changes in distribution costs for raw materials and manufactured
goods. These changes may, in turn, assist raw material produc-

ing countries to decide whether to specialize in producing

raw materials or to embark on manufacturing for domestic con-
sumption or export, etc.l

Although trade-flow approaches to the study of inter-
national distribution costs lend themselves easily to data
availabjility, they have their shortcomings. Such studies are
very unwieldly. Besides, even though the unwieldliness can
 be overcome by the economist qua econometrician, the policy
implications may not be easily digested by men of affairu.z

Other approaches to the study of international distribution

1300 the discussion on Figure 1l1l. The decision will,
as has already been discussed in length, depend upon produc-
tivity in the final good industries and the initial position
for distribution costs.

] 2The unconvinced reader may want to read through
Yamazawa's study which concludes with the claimthat a decline
in trade intensity (i.e., convergence of I44 toward unity)
*will provide valuable implications for poiicy purposes,™
What are the implications?
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costs should, therefore, be encouraged.

The Channel approach

Students interested in marketing within specific na-
tional boundaries have often directed their studies to the
questiony-what share of the dollar spent by a consumer goes
toward paying for marketing aervices?l One rough way of
answering the question is to subtract the production price of
a given-qood from its retail price and express the difference

as a percent of the latter price.2 Alternatively, where the

o

4 good flows from the producer through wholesaling and retail-

ing channels, the percentage share is simply given by

wholesale "margin” + retailing "margin-~
producer's price + wholesale "margin"” + retailing "margin=” °*

wMargin® in this formular refers to the difference between
selling and buying prices.

By putting together various pieces of information
published by the United Nations, a rough idea of the margins
some internationally traded agricultural commodities can

obtained from tables summarized below. In international

lcontroversies regarding the meaning, content, and poli-
€y implications of the answer to such a question fall out-

8ide the interest of this study. The interested reader is
feferred to the works of Converse and Cox, already cited.

2Tho accuracy of the percentage share will, of course,
epend upon the extent to which the difference actually
8flects marketing costs.
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trade the relevant margin may be assumed to include costs
incurred while a commodity is in transit between two trading
countries. Hence the difference between a commodity's import
price in the destination country and the export price in the
country of origin may be assumed to constitute the margin.,
The expression

Import price minus Export price x 100
Import price

therefore indicates what percentage of every dollar spent on
imports is attributable to distribution costs.

The percentages of various commodities are tabulated
below. Where only wholesaling prices were available in the
exporting or importing country the margins are, instead,
represented by "import price minus wholesale price™ or "whole-
sale price minus export price,”™ respectively.l For some
commodities the tables also show freight rate as (a) a percent
of import (or wholesale price), and (b) a percent of the
margin.

While definitive statements must await the collection

more information, a few tentative observations are brought

by the available data.

lln this case it is assumed, perhaps not too extrava-
ly, that there is a small difference between export and
lesale prices (in the exporting country) and wholesale and
prices (in the importing country).
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(a) The ratio of distribution costs (i.e., the margin)
as a per cent of import (or wholesale) price is
considerably large and varies widely from commodity
to commodity. The percentage is noticeably high
for commodities such as bananas, citrus fruits,
raisins and dates, perhaps reflecting, among other
things, the influence of refrigeration, special
handling, and other needs attending shipments of
fruits.

(b) The percentages fluctuate considerably from year to
year without conforming to one representative trend.
Thus, while downtrends are somewhat discernible in
barley (from Canada to U.K.), wheat (from Australia
to U.K.), and bananas (from Panama to the U.S.),
uptrends characterize sago (from Singapore to U.K.),
and natural rubber (from Singapore to the U.S.).
The percentage of most of the remaining commodities
exhibit no definite trends.

(c) The scant data on freight rates convey the im-
pression that a substantial share (say between 40
and 50 per cent) of distribution costs for agri-
cultural products may still be attributed to trans-
port costs proper.

Bven without digressing too far, it will be seen that
such tables, in so far as they can provide information on

changes in distribution costs, may have definite policy im-

plications (see the discussion on Figure 11). Unfortunately,
- there is as yet no easily accessible source of such informa-
tion on manufactured goods. It 18 to be hoped that a source

"of this kind will soon be developed, at least, with the insis-

tance of UNCTAD.

Thus far, two empirical approaches to the study of

O8ts of international distribution have been cited, namely
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the "trade flow~ and "channel"” approaches. Two other empi-

rical approaches may also provide useful insights.

:
:

The functional approach. - Here the empirical studies
could focus on the costs of those individual bodies, the

services of which constitute distribution services in the

broad sense. These bodies include financial intermediaries,

commodity exchanges, export-import houses, insurance, and
shipping agencies, foreign trade branches of business corpora-

tions, state trading corporations, etc.1

The sectoral approach. - Instead of focusing on indivi-

dual bodies directly engaged in international trade, one may

study a representative sector in one nation, say wholesaling

in the United States. This sector, which includes establish-

ments involved in international trade2 also has data published

on a periodical basis.3 This data may perhaps be used in-

geniously to shed some light on the costs of international
distribution.

1UNCTAD has mandated the study of state trading, insur-
, shipping, etc. 1In virtually all studies, however, there

hardly any empirical investigation into the costs of inter-
ional distribution.

28.9.. export and import merchants, agents, brokers, etc.

30.8. Department of Commerce, Census of Business Whole-
Trade.,




International Distribution Costs;
Agricultural Productsl

\
}
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Barley
Proma Canada to U.K.

Inport - Export! Preight2(as % of Freight2

(as X of Import) Export-Import margin) (as % of Import price)
28.6 50.0 14.3
31.5 52.2 16.4
26.2 50.0 13.1
24.1 42.9 10.3
20.7 ) 50.0 10.3
20.7 50.0 10.3
15.3 66.7 10.2
17.9 41.7 7.5
19.7 50.0 9.8
22.2 42.9 9.5
20.6 ) 50.0 10.3
21.1 40.0 8.
19.7 46.2 9.1

1"!hptxx't-mtpart" is the difference between import price and

ort price: Table 1713 No.l feed, basis in store Fort William -
%t Arthur; domestic wholesale and export price.

price: Table 171; c.i.f. price of Canadian No.2 feed via

‘ ence/Atlantic forward shipment.

Freight rate: Table 219.

lnx the Tables are derived froa Production Yearbook, (Rome:
©of the U.N., 1968, Vol.22).

128
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| Wheat and Sago
3
’l Wheat trcnlm-r.nln to U.K. Sago froa Singapore to_U.K.
5 Year Import - Export Freight Import - Wholesale3
(as ¥ of Import) (as X of Import price) (as X of Import)

1955 25.3 24.0 25.8

1956 27.3 31.2 27.7

1957 13.2 23,5 33.3

1958 18.6 12.9 31.1

1959 16.7 16.7 30.4

1960 16.4 16.4 29.4

1961 14.5 15.9 34.2

1962 15.5 14.1 33.8

1963 11.4 17.1 35.1

1964 20.3 14.9 35.6

1965 15.7 18.6 38.9

1966 13.5 14.9 38.7

1967 - 15.1 39.5

lnport price: Table 169; Pair average quality, bulk, Australian
Wheat Board selling price f.o.b. ports

Import price: Table 169; c.i.f. price, nearest forward shipment.
2preight rate: Table 219.

=Inport - Wholesale® is the difference between import price and
wholesale price,

Import price: Table 184; c.i.f. price, Liverpool.
Wholesale price: Table 184; Flour, No.l, Lingga, wholesale price.

paize

Prom Argentina to U.K.1 prom the U.s. to U.K.?

Year Import - Export Import - Export
(as X of Import) (as X of Import)

1963 16.9 9.8

1964 25.8 8.2

1965 21.1 13.8

1966 29.6 12.3

1967 34.8 22.6

"hpott price: Table 173; c.i.f. price, nearest forward shipment.
- price: Table 218; colored, on wagon in port, Buenos Aires,
price.
: Import price: Table 173; U.S., yellow, nearest forward shipment,
€edof.; through 1962 No.2; from 1953 No.3.

s 5:::.;“":}%'»218' corn No.2, yellow, export price, prompt or
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Citrus Pruity Oranges and Grapefruit

Oranges; — " " Grapefruit,
i 1 From Spain to the Fed.

From Israel to U.K. Bopchs Oof GErwanpd From Israel to U.K,3
year Wholesale - Export Wholesale - Wholesale Wholesale -~ gxport

(as X of Wholesale) (as % of Wholesale-Germany) (as X of Wholesale)

55 - - -
}:56 20.9 - 30.7
195/ 17.9 - 24.0

1958 32.6 - 21.6
1959 37.0 - 15.8
1 1960 31.8 42.1 26.6
1961 32.8 46.6 22,0
1962 22.4 64.8 17.4
1963 30.1 56.5 29.4
1964 33.9 68.8 26.2

1965 36.9 48.1 30.0
1966 33.0 32.5 30.7
196/ 25.8 49.5 31.7

Lyholesale price: Table 188; Auction price, London.

price: Table 188; Jaffa export price, f.o.b. Haira.
~Wholesale - Wholesale” is the ditference between wholesale price
n the importing country and wholesale price in the exporting country.
yholesale price (Spain): Table 188; "Blanka" common quality, average
yholesale price.
ale price (Germany): Table 188; Auction price, Hamburg.

lesale price; Table 188; Net weight, auction price, London.
price: Table 188; Average export price f.o.b. Haira.

Sisal and Soybeans

Sisal ftTl Madagascar Soybeans from §hc U.8.
year _ tO the U.S. to U.K.2 to U.K.
- Export Import = Export Import - Export
(as X of Import) (as X of Import) (as X of Import)
1963 20.0 20.8 7.3
1964 22.1 17.8 ’ 0.9
1965 29.6 20.8 3.4
1966 29,2 22.7 12.6
1967 29.1 13.3 9.7

price: Table 203; No.l, landed New York.
kport price: Table 21S; Fibers not spun, in bales, weighted average
t Unthly export prices. ;
Import price: Table 203; c.i.f. price London; through 1960 No.lj
R 1961, No.3L.
price: Table 218; Fibers not spun, in bales, weighted average

:ﬂthly export prices,

] Import price: Table 192; American No.2, 3%X bulk, nearest forward
pment c.i.f. 1955, 1950 and trom 1960, yellow.

price; Table 218; No.2, export price basis, prompt or 30-day

At £.0.b. vessel, Gulf Ports.
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Milled Rice and Cane Suqgar

Milled Rice from
—_—— Thailand to U’K]_ Cane Sugar from Caribbean Port to U.K.
Import - Export Import - Export2 Freight3
(as X of Import) (as X of Import) (as X of Import price)
1955 16.1 - ’ -
1956 17.9 - -
1957 17.3 11.6 10.1
1958 9.8 10.5 7.0
1959 13.1 13.3 8.0
1960 15.0 11.5 9.0
1961 13.8 9.9 11.3
1962 12.1 8.3 9.7
1963 10.0 5.1 4.6
1964 10.5 9.2 6.3
1965 11.0 20.3 18.6
1966 9.3 - -
1967 9.0 - -

limport price:

Table 176; Siam Patna No.2, nearest forward

shipment; 1955 through 1962 and 1965 and 1966, c.i.f. London; 1963

and 1964 and from 1967 c and f,

Export price: Table 176; White, 5 - 7% brokens, government standard,

toOobi Bangkok. "
Import price: Table 178; raw 96 , c.i.f. London.

Bxport price: Table 178; Raw, 96  , bagged, export price, destination

other than the U.S.; through 1960, Cuba f.o.b.; from 1961 Caribbean

ports_including Brazil.

Freight rate: Table 219.
Sorghun
From the U.S. to U.K.
Import - Exportl Freight?

Year (as X of Import) (as %X of Import prics)
1963 10.9 12,7
1964 14.3 12.5
1965 14.3 16.1
1966 7.2 12,5
1967 18.3 10.0

lhport price: Table 174; c.i.f. price of U.S. Milo, yellow,

¥0.2, nearest forward shipment.
price: Table 218; No.2, yellow, export price basis, prompt

.' 30-day shipnent f.o.b. vessel, Gulf Ports,

2preight rates Table 219,
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Cotton and Cattle Hides

P Cattle Hides from Argentina to U.K.l cCotton from U.A.R. to U.K.2

Import - Export Import = Wholesale
(as X of Import) (as X of Import)
1959 23.9 - 2.0
1960 14.7 12.6
1961 23,5 3.4
1962 28.3 -11.0
1963 12,9 18.8
1964 19.5 18,3
196> 26.0 20.9
1966 29.5 21.2
1967 39.1 20.3

1 price; Table 205; Argentina, oxen, frigorifico, wet,
salted, c. and £ U.K.
Export price: Table 205; Frigorificos, cows, salted, f.o.b. Buenos
Alres
2 price: Table 201; fully good, c.i.f. Liverpool, through
1963, Karnak; from 1964 Menouri.
Wholesale price; Table 201; through 1962/1963 Karnak, good - fully
good, wholesale price Alexandria, trom 1963/1964 Menoufi, good -
fully good in hydraulic bales, ECC's export sales price minima, spot
Alexandria.

041
Olive oil 1 Palm oil
from Spain to the U.S. From Singapore to European Ports2
Year Import - Export Import - Wholesale
(as X of Import) (as X of Import)

1955 12.4 9.2

1956 6.1 7.6

1957 16.0 6.1

1958 10.7 9.0

1959 14.8 10.5

1960 13.8 9.9

1961 18.7 11.5

1962 19.4 9.9

1963 22.4 13.6

1964 17.6 9.9

1965 18.4 1.2

1966 18.6 11.2

1967 18,0 10.7
1

price: Table 193; imported, drums, New York.

m; price; Table 193; Edible, 1X drums, t.o.b.

Import price: Table 193; Sumatra, 5%, bulk, nearest forward
Wholesale price: Table 193; f.o.b. Singapore.



Bacon and lLard

1' Bacon Lard
From Poland to U.K.l Proa Denmark to v.k,2 FZom the U.S. to Ped.

i Year 1.port - Export Import - Export R‘i’:;’;’r‘:t f"g“;a
i (as % of Import) (as % of Import) g

1955 - 15.0 9.4

1956 = 14.8 9.4

1957 - 14.3 5.8

1958 - 14.8 5.1

1959 - 15.1 5.4

1960 - 123% 5.4

1961 - 9.4 7.0

1962 - 7.4 5.8

1963 16.7 6.7 7.1

1964 15.8 6.3 10.7

1965 16.1 6.6 6.9

1966 15.2 6.2 8.8

1967 15.1 6.6 11.8

"I-port price: Table 209; Selection A, ex quay, London.
Export price: Table 218; Weighted annual average of monthly export

pt!.ccs
Import price: Table 209; Selection A, ex quay, London.

npors price: Table 209:; Export quality, average price, f.o.b. Copenhagen.
Import price:; Table 193; prime, steam, import price, c.i.f. Hamburg.
Bxport price:, Pure,refined, 37-1lb cons, f.a.s. New York.

Tokte 123

Abaca
Prom the Philippines
To Buropean m-l To the U.s.z
Import - Wholesale Import - Wholesale
(as X of Import) (as X of Import)

1955 3.6 43.7
1956 - 7.5 4l.1
1957 -14.4 40.0
1958 0.6 45.0
1959 -11.1 31.7
1960 - 4.1 38.8
1961 -12.3 46.6
1962 14.2 49.1
1963 26.0 46.0
1964 17.3 43.4
1965 4.0 48.3
1966 26.6 58.3
1967 - -

lmport price: Table 203; Philippines Manila J2 (no-Davao),c.i.f.
le price: Table 203; unmanufactured, wholesale price, Manila.

zllpott price: Table 203; Davao 1, import price, ex ship, New York.
e price: Table 203; unmanufactured, wholesale price, Manila.
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A Bananas
b ' From Panama
To the U.s.} To U.K.2

N Yeoar Import - Export wholesale - Export
* (as X of Import) (as X of Wholesale)
. 1955 72.7 -
. 1956 73.7 -
L 1957 74.6 85.5

1958 72.4 85.1

1959 69.0 83.8

1960 69.2 84.3

1961 64.7 90.1

1962 64.7 83.0

1963 72.6 83.7

1964 65.3 80.5

1965 56.6 74.3

1966 55,2 74.1

1967 - -

1leort price: Table 190:; f.o.b. port of entry, Through 1962 from
Central America and Equador, first class green steams, From 1963 from
Central and South America, in 40-1lb boxes, tropical pack,

rt price: Table 190; unit value of exports,

“Wholesale - Export” is the difference between wholesale price in
the importing country and export price.
Wholesale price: Table 190; Jamaican, wholesale price, London.
Bxport price: Table 190; unit value of exports.

Copra
From the Philippines

To the u.s.1 To European Ports2

Import - Export Import - Export Freight (as X of Freight(as %

(as X of Import) (as X of Import) BExport-Import margin) of Import priced
22.3 24.4 47.7 11.7
23.5 26.6 63.8 16.9
18.9 17.4 63.3 11.0
13.0 7.4 73.3 5.4
12.7 7.2 66.7 4.8
16.5 9.9 65.0 6.4
19.7 15.8 46.2 7.3
17.4 15.9 42.3 6.7
18,1 16.3 46.7 7.6
19.2 17.5 44.1 7.7
25.9 26.3 28,3 7.5
23.1 22.7 35,7 8.1
19.4 19.8 42.5 8.4

 dmmport price: Table 192; bulk, c.i.f. Pacific Coast.
Off price: Table 192; Sundried, f.o.b. Manila.

1;;ptu't price; Table 192; bulk, nearest forward shipment, C. and £
] 7 c.i.f.

price: Table 192; Sundried, f.o.b. Manila.

rate: Table 219; rate on copra from the Philippines to Antwerp/
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gingapore.

price:
pore.

price:

York.
PO price:

import price:

Year

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

Tabl

BRatural Rubbex

From Singapore to U.!(.1
Import - Export
(as X of Import)

VWaoaanNLLOAODND

NoUwaLLAWWAAWW

e 2043 No.3 R.S.S, c.i.f. London.

Table 2043 No.3 R.S.S., wholesale price, baled, f.o.b.

4.8
.6

.« o0
HNODAMON® M

ol ol ol
FYof o1 3 JRNP -

Lmolesale price:

Wholesale - Export
(as X of Wholesale) (as X of Wholesale) (as X of Wholesale)

Im Singapore to the g.s.

Wholesale - Export Wholesale - Export3

7.8 6.
8.7 7.6
8.5 8.8
8.1 9.4
9.0 10.0
8.9 8.2
8.4 11.7
11.4 13.0
10.1 -
11.8 -
11.2 -
10.5 -
14.0 -

Table 204; No.l R.S.S8., wholesale price, baled, f,o0.b,

olesale price:

Table 204;

No.3 R.8.8.,, wholesale price, baled, f.o.b,

Table 204; NHo.3 blanket crepe, baled, f.o.b. Singapore.
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Table 204; No.l R.S.S., wholesale price, New York,
Table 204; No.3 R.S.S., wholesale price, New York.

mmm price; Table 204; No.3 blanket crepe, wholesale price,
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Currants, Raisins and Dates

rants 1 Raisins 2 Dates

year From Greece to U.K.! Prom Turkey to U.K.? From Irag to the v.s.3
Import - Export Import - Wholesale wWholesale - Export
(as X of Import) (as % of Import) (as X of wholesale)

1955 - - -

1956 9.6 - 92.2

1957 10.0 - 87.4

1958 8.4 - 6.5 88.9

1959 7.1 37.8 88.3

1960 6.8 23.2 86.7

1961 5.8 37.2 87.6

1962 8.1 35.4 76.6

1963 1.8 27.8 80,1

1964 20.2 33.3 B84.6

1965 2.7 32.4 84.0

1966 6.1 31.3 -

1967 7.8 31.6 -

lmpott price: Table 189; Patras, nearest forward shipment.
1955 through 1961, and from 1964 choicest: 1962 and 1963, selected;
1955 through 1959, c.i.f.; from 1960 c. and f.
Export price: Table 189; average export unit value, f.o.b.
2Import price: Table 189; Sultanas No.9, spot price, Londonj
1957 - 63 ex-store; from 1964 duty paid, ex wharf,
Wholesale price: Table 189; seedless, No.9, wholesale price Izmir.
3wholesale price: Table 189; Sairs, through 1963, selected, good
average quality 70°'s; 1964 GAQ, tancy loose; 1965, pitted fancy loose
pack; from 1963 bulk, ex warehouse.
Bxport price: Table 189; unit vaiue of exports.
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CHAPTER v
CHOICE OF DISTRIBUTORS AND

ALLOCATION OF PRIMARY FACTORS

The present Chapter has two main purposes. Firstly,
the assumption that only one country performs the actual task
of distributing commodities internationally will be relaxed.1
Secondly, the spatial allocation of primary factors will be
brought to the foreground. Instead of just asserting, as in
the last Chapter, that the foreign factors may be participat-
ing in generating flows of raw materials, the allocation of
all primary factors will be shown explicitly.

The two purposes can be accomplished by casting the
international trade between the industrialized and raw mate-
rial producing countries in a linear programming frame—work.2

In brief, the problem is that of maximizing world consump-

lsee assumption (xv) at the beginning of Chapter II.

20riqina1 expositions of linear programming as a tool
in inter-spatial economic analysis can be found in Stevens,
Interregional Linear Programming, Lefeber, Allocation in
Space, and Isard, "Interregional Linear Programming,” Regional
Science, Vol.l, Summer 1958. The main problem to be pro-
pounded below follows Lefeber's approach of earmarking ship-
ments to specific industries--an approach which, as pointed
out by Stevens, entails relatively more constraints and
cunberlomeugplution. This weakness notwithstanding, Lefeber's
approach dqmandn a greater clarity in a non-empirical context,
such as the one in this Chapter.




R e e e

138
¢ion given:

(1) Country I--a raw material producing country,
and Country II--an industrialized country;

(11) each country is endowed with two primary factors,
labor and capital;

(fii) primary factors from one country may be used in
the other country to generate a flow of a given
raw material, to manufacture a given final good
or to produce distrilbution services;

(iv) the raw material is used to produce the final
good;

(v) the final good is consumed in both countries;

(vi) the distribution of primary factors, the raw mate-
rial, and the final good is costly; and

(vii) the location of effective demand is known.

Before turning to the problem a summary of new nota-

tions is in order.

Notation Explanation

P__(g=1, g=1, 2) denote the price of good g con-

9 sumed in country g. The prices
can presumably be established from
a priori knowledge OT the location
of effective demand.

= 1, &
. m=1l, 2, 3) output of good X from industry m
in country n. The first industry
produces the final good; the second,
the raw material; and the third, a
homogenious distribution service
used to distribute primary factors,

1Thil presumption, in turn, entails other subtle
difficulties, for instance, see Isard, "Interregional Linear
Programming,” Regional Science, pp. 45-50.
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the rgw material and the final
good.

output of good X from industry m
in country n delivered to country
k for consumption (in the case of
the first good) or for manufactur-
ing the final good (in the case of
the raw material).

primary factor number h from
country j employed in 1ndu§§ry m
in country n. Hence all V,

(J#n) are foreign factors Jgich
also consume distribution services.

country j's total endowment of
primary factor h.

units of distribution services
needed by country s to transfer a
unit of good d from country c to
country r. For simplicity it is
assumed that distribution services
(1.e., good three) are consumed at
the country of production.

units of distribution service
needed by country 8 to transfer
a unit of primary factor e from
country ¢ to country r.

units of 1;£gt i needed to produce
a unit of « In producing the
first good, i.e., the final good,
there are three inputs, namely two
primary factors and one raw mate-
rial. The raw material and the
distribution services, in turn,
use only the primary factors of
production.

1Thil homogeneity is a simplifying assumption which is
in contrast to the discussion in Chapters II to IV where dis-
tribution services for the final good were distinguished from
distribution services for the factor.
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The Direct Problem

The objective function. - In the problem only one good,

the final good, is being consumed. The amount of the good
available in any country for consumption may be imported or
produced locally. Thus (xi1 + xiz) and (x;2 + x%l) represent
total quantities of the final good consumed in Countries I and
11, respectively. Remebering from the above notations that
Pll and P12 represent the prices of good one, the final good
in Countries I and II, respectively, the objective function

is,

Maxinize z = By, 0" + %) + P 007 + g0}

The constraints. - There are five main types of con-

straints in the direct problem:

(1) Availability constraints:

B B E BT csmeasddl)
-l F ol F oI
Bt e BEE X gt
Al Y ol RO

These constrainsts indicate that shipments of the final good

llt should be noted that price discrimination according
to the origin of the final good is non-existent.
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or the raw material from an industry in a given country can-
not exceed total supply. In constraint (1), for instance,
x11 represents the supply of the first industry in Country I.
This supply cannot, therefore, be exceeded by shipments, xil

and x%l. to Countries 1 and II, respectively.1

: (11)-Input constraints:

; P P SR
B P N . ST

UL g 21,22

N

Cat il BT - O—
Lx ol I LY - SO

242 g 21422 .00

"o ol B R - AR — 1
i Ll IR L O ——— T
S g il - L - TP

"l B L - PP

1Pton the notaticn described above, it will be clear
that constraints (1) and (2) refer to the final good while
3) and (4) refer to the raw material.
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3% & o3k e w3l

nllx S VII ¥ V3L ceeeeesn(15)
I w wd) g o33

azlx S VI3 *V3g  ceeeeenn(l6)
32,32 o 32 , 32

-lzx S viZevyl e

32,32 . 32 32
ayx3? g oviz+evyl .....(18)

The constraints in this group specify that the total of an
input (primary factor or raw material) used to produce a

good (final good, raw material or distribution service) in

a given country cannot exceed input-shipment into the respec-
tive industry. For example, ailxll in constraint (5) repre-
sents the total amount of the first input, i.e., the first
primary factor, used in producing the final good in Country I.
This amount cannot exceed vii and V;}. the shipment of the
first input into the xll—industry from Countries I and II,
respectively. It will be observed (constraints 5 - 10) that
the production of the final good in Country I or II uses
three inputs, two primary factors and a raw material. The
raw material (constraints 11 - 14) and distribution services

(constraints 15 - 18), on the other hand, use only two inputs,

the primary factors.

(#4) Factor endowment constraints:

i . A9 1 "I " S S,
vil * ¥y * vix . Vil "Vt & ¥V eesld9)
AL 18 . o9y o9 . ay . 83

12 + v12 - v12 + v12 + 12 + 12 = v12 eee(20)
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1 12 1 2 ) § 2 v
v;l + v + v2 + vz + v3 <+ v31 < Y21 S -
p & 2 1 2 =
v§2+ 22+v§2 +v2 v:2’2+v32 < v22 . i iansie (B2

In this group the constraints signify that total use of a
factor originating in a given country cannot exceed the fac-
tor endowment in the country. To illustrate, the left side
of constraint (19) represents all uses of the first primary
factor originating in Country 1.1 The total of the factor

in these uses cannot exceed 711- the factor endowment of

Country I.

(iv) Constraints enabling choice of efficient distributors:
In a two-country world, such as the one in this problem, one
or both countries must perform the actual tasks of distribut-
ing commodities between the two countries. An attempt must,
then, be made to specify constraints which will permit the
maximizing mechanism in the linear programming problem to
also choose the efficient distributor-countries.

In order to specify these constraints let

2 2 2
"’}1”&1’@11

= J.z +v22 + V32
12 12

O |

2l |, 3
l1e should be observed that V) é + V]] + V)] of the

factor is used domestically. The rest is export to Coun-
try II.
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E Y Vo & VoL

5 22 22 22

12 2
g = 0~ xi

n

In the above equations, mw; and n, represent shipments of the
first and second primary factors, respectively, from Country I
to II. Likewise, T, and Tg represent shipments of the first
and second primary factors from Country II to I. Purthermore,
. Wy stands for the shipment of the final gocod, X;I, and the raw

21
material, X; , from Country I to II, while "6 stands for the

12 22
. shipment of the final good X] and the raw material X; from

Country II to I. The vector ("1' Mos o o o » "6) then includes,

in the two-country world, all the shipments which might con-
sume distribution services.

Suppose Country I undertakes the actual task of distri-
buting all commodities between the two countries. The follow-
ing constraint, specifying the equality of demand and supply
for distribution services, would have to be included in the

linear problem:

21 1 1 1 31
bu"l + b n2 + Bliﬂ3 + b21n4 + 22 g+ 8211.“6 S X ...

The sum of the products on the left side of the equation (23)

11¢ 1s being assumed 5ely for ease 35 exposition in
p=<=g
11

-;ign. (23)-(28), that a =a 2! 3;1—8;; 12; and
22-




145
constitutes total demand for distribution services. This sum
cannot exceed x’ 1. the total distribution services produced
by Country I. Alternatively, Country II may undertake the

distribution of all commodities, in which case
22 22 22 12 12 12 < 2
bn"l + bBion, + B11M3 * by Ty + boomg + B3,7g = x’ eee(24)

Here again, demand for distribution services (the left side)

cannot exceed their supply, )?2. Unfortunately, equations (3)

and (24) do not exhaust all possibilities. One can, for
example, visualize situations where each country distributes
its own exports:

x31 essceecss(25)

nA

21 21 21
b)1M + P12 + B3

x3 2

nA

12 12 12
byymg *+ P22Ts5 ¢+ B2 Mg

each country distributes its own imports:

11 11 1 3
51"‘ + bzzn‘s + 821"6 S X .000000.0(26)
22 22 22 32

b)) + b)omp #8373 £ X

h country undertakes the export of its factors and the
of its final goods:

21 21 11 31
bllll + blzﬂz + aZI"G X ---0-000(27)

HA

3
x2

HA

12 12 22
b1 *+ P22Ts + 811

country undertakes the import of factor and the export
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of its final goods:

1 21 31
51}"4 + bzgﬂs + B3 s X sssssnsvalan)

2 a2 4 plf g 02

b

The list of such constraints (constraints 23-28) can easily
be extended if the specification allows for the distribution

2 22 32
of each consignment (element) in the wvector ( vh, Viis V11>

2 2 2 1 1 A 3 .2 31 a1 21 a2
12° V120 V12, V2i. "%1- Va1r V220 V220 V22, X5, X5, Xy

42) by each country. Ideally, the maximizing algorithm for
the linear programming problem must choose the most efficient
distributors from all the possible constraints, Thischoice
may, however, constitute an impossible task, especially in
multi-factor, multi-country models. Expediency may, there-

fore, dictate recourse to more general constraints such as

(23)-(28).

(v) Pinally, there are 37 constraints, each ensuring a non-
tive value for every one of the 37 variables in the prob-
.

The direct problem is again reproduced on Table 4 where
lly constraints (1)-(24) are shown. Constraints (23) and

) will permit an efficient choice of the distributor-nation.!

11t should be observed that this choice is based upon
linearity assumptions (regarding the coefficients in the
ibution industry) and upon the ruling prices Py, and Py

' the final good in Countries I and II, respectively. 1In

as changing the prices alters the volume of inter-country



148
If constraints (25)-(28) are added, the choice of distributors
may, as disucssed above, include both nationl.l The solution
values for the variables on top of the table will give

(a) world consumption the final good, namely
(x§} + 15) and (xgi + x%s) in gounttiea I and
IIy

respectively;
(b) world allocation of primary factors of production
(this will be shown by the values for the V's);

(c) the optimal locatioglot the Broduction of the
final gogd (i..e.2 X and x1 ), the raw material
(i.e., x?1 and x42), and distribution services

(d) the optimal trade flows (final good, raw materials,
and primary factors) between the two countries.?

The Dual Problem

The dual of the direct linear programming problem can

also be read from Table 4. The column of Ul’ 02' coeoeo0 Uyg

shipments, such change may also affect the choice of distri-
butors if non-linearities exist and characterize the distri-
bution industries in varying degrees from country to country.

lrhe linear programming problem may be solved by inckd-

ing constraints (23)-(28), one at a time, or by including all
six constraints at once. The preference for a specific

pproach will ultimately depend upon the researcher's objec-
tives (cf. Lefeber, Allocation in Space, pp. 133-134. The
der may observe upcn second thought that the problem of an
ficient choice of distributors shares a kinship with the
oblem of planning for "optimal transport networks").

2 ' <
B ted ,,Y"“‘t,‘,,'m"‘“g:"tlé!{zf;‘?&f‘?}ﬁfﬁf{’“&&'“32'_" it‘,"%x,
| Country II's exporéi vlil belleprégentéa bylemxaoct
relY SRt Yal

| vil g2l g3l yll "y21 y31 x12 x22)
21 21 21 22 22 22 1 1
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represent shadow prices (to be interpreted shrxtly); mon-

negativity constraints for the shadow prices are shown at
the bottom of the table; and the direction of the inequality
®» 7 = in the direct problem has been reversed, as shown at

thebottom of the table.

The objective function in the dual is to minimize the

total sum of the location rent of the factor endowments, that

is,
Minimize Z*' = Ulgvn + UZOVIZ + qun + 022V22.

The dual constraints (obtained by multiplying the column of

g's and a column of each of the variables on the top of the

le) are summarized and interpreted below on the assumption
t in the choice of distributors, constraint (24) is effec-

Dual Constraints

1. Usan +vall 4 yallzyg

1 62 73 1
2. vga? +oga3? e gal? 2o,
o YRR PRl LS
4. ged? + wal? 2 U,
Bs gat ¢ gadt 2 v,

6. o = ’n
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7.

10.

11.

13.

14.

15.

16.

17.

U, €
Uy + Uy Bi12
Uy + Ugg sﬁz
Uy s
U, 2
Ujg %
Uy ¥
Ujg %
Up %
Up
U0 %
Uy %
U %
Uy %
Uy %
Uy, P
Uy ¥
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Group of
Constraints

1
25. U‘ + 023%2 =0

26. Ujq + unbﬁ = Ug
27. Uyq + 0231::{ Z Uj;
28. Ujg + u23bﬁ = Uyq
2% O30 + Uz3P12 2 U
30. Uy + onbi;z Uye
31. Uy + “zsbﬁ z Ujg
32, Uy, + uzabgi Ug
3. " * Oa3P2 2 Uy
34. Uy, + 023b;i= Uys
3s. Uyp ¢+ unbgi Ug
36. Uy2 + Uz3bpa Uy
37, U2z + U3P22% Ug
Interpretation

The total "shadow value" of all factors used
in producing a particular good (the final good,
raw material, and distribution services) in a
given country is at least equal to the shadow
price of the good in the country.

The shadow price of the final good in a given
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‘connfu::t-) (Interpretation)

country plus the cost of distributing the
good to another country is at least equal to
the price of the good in the other country.

8- 9 The shadow price of the final gocd in a given
country plus the cost of distributing the
good to another country is at least equal to
the price of the good in the other country.

10 - 24 The "location” rent of a particular factor
in a given country is at least equal to the
shadow price of the factor_ in any industry of
employment in the country.l

25 - 37 The "location” rent of a particular factor in
a given country plus the cost of distributing
the factor to another country is at least
equal to the shadow price of the factor in
any industry of employment in the other coun-

tty-

lln the case of the raw material, the location rent is
simply the "shadow value™ of all factors used in its production
in a given country.




CHAPTER VI
DISTRIBUTION COSTS IN
TWO-GOOD TWO-FACTOR MODELS

Until now distribution costs have been investigated in
a one-factor two-good model, one-factor(input) one-good model,
or two-factor one-good model. The present Chapter will inves-
tigate distribution costs in a two-good two-factor model--a
model more akin to that of Heckscher and Ohlin.

Barring assumption (iv)--that there is only one homo-
genious factor--the fifteen assumptions spelled out at the
beginning of Chapter II will still continue to hold. Instead
of assumption (iv) it will be assumed that there are twc

homogenious factors of production, say labor(L) and capital
(K).

Identical Production Functions and
Free Distribution of Final Goods

Complementary surpluses

Consider a situation where throughout the world identi-
cal coomodities have identical production functions. Differ-
ent commodities, however, have different production functions.

Given that factor endowments and, assuming momentarily, that

there is no inter-country factor mobility the P/F of a country
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may be represented by a triangle or quadxanqle.l Thus suppose
on Figure 13 OAB and OCDE are the P/F's for Countries I and
11, respectively. On the same figqure, OFGH is the world P/F
obtained by sliding Country I's P/F down the side OCDE of
Country II's P/F.2

Along AB only one factor, say L, is constraining output
in Country I. Likewise, along CD ad DE only one factor, say
L and K, respectively, are constramning output in Country II.
In other words, along the line segment AB there is a capital
surplus in Country I indicated by “K; > 0" on the Figure. The
surpluses in Country II are also indicated on their respective
line segments.

Suppose now world demand were represented by point D;.
: Maximizing world consumption would require Country I to produce
CY of xl and YDy of xz. and Country II to specialize completely
in the production of xz. Even if factor mobility wre allowed
moving factors from one country to another could not enhance
world output since each country would be having a surplus of

capital.

1re should, therefore, be noted that it is incorrect to
claim that "wWith constant returns to scale and a single process
e « o the transformation curve for outputs would exhibit con-
stant opportunity over the whole range only if intensities were
the same in both industries.” See M. Clement, et al., Theore-
ical Issues in International Economics (Boston: Houghton
Miffin Company, 1967), p. 89.

zrhc llidlgq is done with sides OA and OB constantly
parallel to the X“- and X*-axis. It should also be noted that

CPJ and BJGH are identical to the P/F's for countries I and II,
respectively.
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In contrast, if world demand were represented by point
Dps» Country I would specialize completely in the production
of xl and Country II would produce BN of xl and NDp of xz.
However, with factor mobility, world consumption might be im-
proved beyond point D,. Such improvement is possible because
the capital surplus in Country I can complement the labor
surplus in Country II or vice versa. In brief, given identi-
cal production functions and free distribution of final goods,
factor movements in the model can enhance world consumption
only if there are complementary surpluses, that is if furplus
capital exists in one country and surplus labor in the other.

Complementary surpluses, however, need not only exist
. on one particular end of the world P/F. Depending upon factor
endowvments and technological conditions in prduction, the sur-
pluses can also occur on the xt- or xz-end, meaning factor
movements may enhance world output in only one direction. The
surpluses can also occur at every point on the P/F, implying
that factor movements may extend the whole P/F outward., On
the other hand, if the complementary surpluses are absent at
every point on the perimeter of the P/F, factor movements can-

not, of course, enhance world output.
General influence of complementary surpluses

80 long as the distribution of final goods is free,

basic model in this study may not be fundamentally different
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from the Heckscher-Ohlin model.l This is clearly so if
complementary surpluses are absent over the entire perimeter
of the “autarkic world P/FP," that is the world P/F obtaining
under perfect factor immobility. Maximizing world consumption
in this case simply requires that world production of appor-
tioned according to the principle of comparative advantage.
The capital-intensive country will tend to specialize in the
capital-intensive good and the labor-intensive country will
tend to specialize in the labor-intensive good. However, the
presence of complementary surpluses may modify the generaliza-
tions of the Heckscher-Ohlin model. For example, consider a

situation shown on Figure 14 for two goods, x1 and x2 which

10! course one may still want to raise the Valvanis-
vail type of objection that fixed coefficient production func-
tions, in so far as they may entail factor unemployment, are
incompatible with the traditional assumption of full employ-
ment common among Western trade theorists. See Stephan
Valvanis-vail, "Leontief's Scarce Factor Paradox," Journal of
Political Economy, Vol. LXII, December 1954, pp. 523-538. For
a rebuttal see Caves, Trade and Economic Structure, p. 279.
AMditionally, it should be added that, for purposes of explain-
ing trade between developed and underdeveloped countries,
limited factor substitution may very well offer a better ap-
proximation to "reality” in view of the fact the foreign trade
sectors of underdeveloped countries are probably characterized
by limited substitution (cf. Richard S. Eckaus, "The Factor
Proportions Problem in Underdeveloped Areas," The American
Economic Review, Vol. XLV, September 1955). Fixed substitution
in underdeveloped countries can also be supported by the
»product-cycle theories.” Underdeveloped countries exporting
manufactured products will presumably be exporting "mature®
products with established methods of production permitting, at
best, only a limited factor substitution (cf. Hirsch, Location
of Industry and International Competitiveness). In the follow-
ing discussion limited substitution may, therefore, be assumed
to the principal cause of "labor surpluses™ in Country II,
i.e., the rest of the world.
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are capital-intensive, respectively. On the Figure, OAB is
the autarkic P/F in Country I (say the United States) where

there is an abundance of capital so that labor alone is con-

straining output (hence, K; > 0 along AB). Likewise, OCDE is
the P/F for Country II (say the rest of the world) assumed to

be labor-intensive so that a labor surplus exists over DE, and

a capital surplus over CD. The world P/F (obtained by glid-
ing OCDE vertically down AB) is OFGH. Over FG there is a
global surplus of capital, K, > 0 and K, > 0, while over GH
there are complementary surpluses, Ly, >0 and K, > 0.l
Suppose the world consumes the two goods in a fixed
ratio x‘ M x’ » in which case world demand may be represented
by a ray such as O\'1 or OY2.2 If the ray intersects the line
FG, say at M, the generalization of the Heckscher-Ohlin model
remains intact. Country I, being capital-intensive, will
specialize (completely) in the capital-intensive good, xl,
while Country II, being labor-intensive, will specialize
(completely) in the labor-intensive good, x’.’ Furthermore,

1poth the precise shape of the P/F's and the position of
the complementary surpluses will, of course, depend upon the
assumed values for factor endowment and the production coeffi-
cient.

2!0:0 realistically, one may want to visualize a curved
demand ray such as OP,Y,--indicating that for lugei levels of
world income, more of the capital intensive good, X*, will be
consumed.,

31e will, of course, be clear that if world demand is
represented by a ray to the left of ODY,, the gain from world
specialization in production is zero.
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since in this model the movement of factors is assumed to be
costly, a global factor immobility will have to be observed
if world consumption is to be maximized.

In contrast, let the "demand-ray” (on Figure 14) inter-
sect GH at a point such as P;. To start with, it can be
asserted that maximizing world consumption will require Country
I to produce at least OB of x?. and Country II to produce at
least BN of x! anda NPlof xz. Because of the complementary

surpluses existing at Py however, world consumption can be

augmented even further by factor mobility.

1—-the only

More specifically, assume distribution costs
obstacle to factor movements in the model--for capital are
‘considerably less than the distribution costs of labor and,
as a result, maximizing world consumption entails only the
movement of capital. On the Figure, FGP3K is the outermost
boundary of the world P/F assuming distribution costs are
zero, and that the capital surplus in Country I is large encugh
to permit full employment (of the labor) in Country II. Depend-
ing upon the level of distribution costs, world consumption
will then be represented by a point, P, between P; and P3 on
ray OY’:.2 At P, Country I, the capital-intensive country, is

lbllttlbution costs in this two-factor model are simply
the opportunity cost of the factors employed in producing dis-
tribution services.

2Gp,J 1s the outermost boundary of the world P/P for a
given level of non-zero distribution costs still on the assump-
tion that the capital surplus in Country I is large enough to
permit full employment in Country II.
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still completely specializing in the production of xl. the

capital-intensive good. Country II, on the other hand, is
producing an extra NR of x! ana SP, of x2. As a general ob-
servation it can therefore be said that given the "demand-
ray” the country with the more mobile surplus factor (i.e.,
Country I) will tend to produce in "conformity” with the
Heckscher-Ohlin model even after the introduction of (costly)
factor nobllity.1 In the other country with less mobile
surplus factor, the conformity will be less pronounced because

of the increased production made possible by factor movements,
General influence of distribution costs

FProm the discussions in Chapter II it will also be clex
that the slope of GP;J (Figure 14) is influenced by the dis-
tribution costs of the mobile factor, Clpitll.z Increasing
these costs will rotate GP,J in a clockwise direction closer
to GH, thus increasing Country II's conformity to the Heckscher-
.Ohlin model. Conversely, decreasing distribution costs will,

by permitting larger volumes of capital movement to Country II,

lthe word =conformity= as used hgre refgrs more to the
absolute quantities of the two goods, X* and X“,

2In the equation describing the line GJ, distribution
costs will again influence the expressions for the intercept
and the slope. In the above two-factor model, distribution
costs will, of course, be measured by units of distribution
services or units of the globally scarce factor, labor. Agan,
maximizing world consumption will require eschewing unneces-
sary shipments and using, where possible, only factors of least
opportunity cost in producing the distribution services.
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produce results which differ increasingly from those in the
Heckscher-Ohlin model.

Regarding the influence of distribution costs in the
slope of the P/F, it should also be observed that ceteris
paribus changes in the locations of production may affect the
slope of the P/F, even if the level of distribution costs

remains the same. Such a change occurs at point Q on Figure
14. If the demand-ray intersects the P/F along GQ, all the
capital-intensive good can be produced in either Country I or
II without entailing a factor shipment. Some of the labor-
intensive good, xz. however, can only be produced by export-
ing capital from Country I to Country II. On the other hand,
if the demand-ray intersects the P/F along QJ, a part of each
of the two goods nust be produced in Country II by exporting

1 is capital-intensive rela-

capital from Country I. Since X
tively more capital (entailing more distribution costs) will
have to be exported from Country I; hence, the decline in the
opportunity cost of x’ for x". as evidenced by the steep

slope of OJ.]'
“Gains” from trade

The traditional models of international trade have

- tended to emphasize gains from comparative advantage almost to

' lhddit!.onnlly. changing the origin of factors employed
in the distribution industry may also change the slope of the
world P/F (cf. Lefeber, Allocation in Space).
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1 On Figure

complete neglect of gains from factor mobility.
14 the gain from comparative advantage is represented by the
area between TGH and the dotted line TH--representing a radial
addition of P/F's OAB and OCDE. Depending upon the level of
distribution costs and the available quantities of the mobile
surplus factor, this area may be larger or smaller than HGQJ,
the area representing the gain from factor mobility.

The gain from factor mobility, like the gain from com-
parative advantage, depends upon the structure of interna-
tional demand. Consider, for example, a situation where
substantially more of the labor-intensive good, x?. is consumed
so that the demand-ray intersects the P/F along FT. Both
gains from comparative advantage and from factor mobility are
absent in this region. With a relative increase in the con-
sumption of the capital-intensive good, the demand-ray will,
at first, intersect the P/F along TG where only gains from
comparative advantage are realized. If the increase continues,
intersections will occur along GQJ and gains from both compara-
tive advantage and factor mobility will be realized. From
Pigure 15 it would also appear that the greater the world con-

1lgconomists have not, of course, been unaware of possible
gains from factor mobility. For example, Taussig observed
that labor movements will increase incomes in the host country,
wvhile Ohlin noted that “the redistribution of productive fac-
tors will increase the real income of both regions taken
together--interms of commocities--and that this condition,
ceteris paribus, tends to increase trade” (Ohlin, Interregional

and International Trade, pp. 170-171).
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of the capital-intensive good, the greater the gain from

factor -obility.l Parenthetically, it should be observed
that the presence of gains from trade, of course, says
nothing about their distribution among the countries. ‘It is
common knowledge that the distribution of gains from compar-
tive advantage depends upon the intensities of reciprocal
demand. By contrast, the distribution of gains from factor
mobility will depend not only upon the intensity of recipro-
cal demand but also upon the relative income shares of
foreign and indigenous factors of production and income re-

mittances by foreign tactor-.z

Different Production Functions and
Free Distribution of Final Goods
In the previous section it was observed that the sole

raison dretre of factor movements when production functions
are identical was the presance of complementary surpluses.
With non-identical production functions, however, factor
movenents depend not only upon the presence of complementary
surpluses but also upon the possibilities of superior inter-

country process selection.

lrhis observation follows from the not too unrealistic
an assumption that capital is more mobile than labor.

21 18 being assumed here that migrated factors of
production are not assimilated into the host economy, in which
case the effect of the migration cannot be assumed to consti-
tute only a change in factor endowments (cf.,J.V. Levin, "The
Export Economics,” in Trade and Development, ed. by Theberge,
PP. 15-19).
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Assuming that one factor--labor--is imnoblle.l one can
visualize cases of factor endowments, production coefficients,
and levels of distribution costs so that maximizing world

consumption would require

(a) one country to produce all goods;
(b) each country to produce only one good;

(c) one country to produce one good and the other
country to produce both goods; and

(d) each country to produce both goods.

Unfortunately, a detailed discussion of these cases,
already studied by the author, cannot be included in this
study because of shortage of space and time. It will suffice
here to point out that the P/F in each case is influenced not
only by the level of distribution costs but also by the loca-
tion of production and the origin of factors employed in the

distribution industry.

Costly Distribution of
Pinal Goods

Deriving the P/F

The last two sections were predicated on the assump-
tion that the distribution of the final goods was free. Con-

sequently, maximizing output at the countries of production

"nu- assumption is required as a methodological devise
of ensuring "climatic* immobility much as in the classical
theory of international trade.
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also ensured the maximization of world consumption. Intro-
ducing costly distribution of final goods however requires,
as discussed earlier, distinguishing a final good according
to its location (at the country of production or consumption).
Hence maximum world consumption in this two-good model can be
represented by a four-dimension P/F--each dimension standing
for one good for consumption in a given country.

This P/F can be derived with the help of the linear
programming problem on Chapter V. However, the problem must
be modified slightly to take cognizance of the fact that:

(a) two final goods are now being consumedj;
(b) there is not a raw material; and
(c) distribution costs for one factor are so high
as to preclude its mobility.
Before presenting the problem, a slight revision of the
notation in Chapter V is needed.

Revised Notation Explanation

qu (q, J=1, 2) denote the price of good q consumed
in country j. The prices can pre-

i sumably be established from a priori
knowledge on the location of effec-

tive demand,
. m=1l, 2, 3 output of good X from industry m in
n=1l, 2 country n. The first and second

industries produce the final good,
and the third, a homogenious distri-
bution service used to distribute
primary factors and the final goods.
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4‘ (m, n, x=1, 2) output of good X from country n deliverad
to country k for consumption.

V;: h=] primary factor number h from country j,
J, n=1, 2 employed in Jlnduatry m in country n.
m=1, 2, 3 Hence all V"},(j#n) are foreign factors

which also ¢onsume distribution services.

Vi (3, b=1, 2) country j's total endowment of primary
factor h.

cy¥r by country 8 to transfer a unit of good
d from country c to country r. For sim-
plicity it is assumed that distribution
services (i.e., good three) are consumed
at the country of production.

rs
Bca (d. c, r, s=1, 2) units of distribution services needed

b:: e, c, r, s=1, 2) units of distribution service needed by
¥r country s to transfer a unit of primary
factor e from country ¢ to country r.

I:n {n. i=]1, 2) units of input i needed to produce a
m=1l, 2, 3 unit of XMN(jdentical production func-

tions of the Heckscher-Ohlin type are
also included).

The objective function. - The amount of each of the two

goods available in any country for consumption may be imrcited
or produced at home. Hence the quantities of the first and
second final good consumed in Country I is (xi1 + xiz) and
(4! + 22%), and 1n country 11 15 (51 + X3%) ana (B! + 22),
respectively. Recalling that qu denotes the price of good in
country g, the objective function is

Maximize Z = pn(x}‘ + xiz) * pu(xi1 M xiz) .

’u“%l + 5% + pyy (Gt + %)

The constraints. - The primal will again have five main

types of constraints.
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(1) The availability constraints remain as specified in

Chapter Vi
xl e xdls x! iiiiiiiiiiiennt 1)
2 exg?s X2 (0 2)
Xlexdls @l iiiiiiiinnn(03)
xiz + )ézs e s ssessnannnkavniel )

(11) ror the input constraints it will now be assumed that
distribution costs for the second factor (labor) are so high
as to preclude its mobility. Besides there are only two

inputs--the primary factors of production. Hence,

I R C |
.lxl - v11+v21 II..‘............( 5)

11,11 1
.2 X s Viz o...o.oo...o.o.o.ll....l( 6)

12,12 < 12 L 12
XTI v v

ut.--u-oto-.-.ooo( 7)
12,12 12
szl svzz -o-o..o-oo.clonoounooo-o( e)

21,21 1 1
lez s\fil#\f;l -;c-o-.nc-.oo'-.o( 9)

.glles Vi; .00.0....'00'000!0.0...!(10)
.izxzzs ﬁli*vgi l....oc.lc!co.o..(ll)

Igzlzzs vg; .ll.l."'.'..0.'.'..0...(12)

.ilxals vii’vsl o----noocaoooooo-(la)
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élelsﬁg oncoooc-ooo--o-...u.....(l‘)
lizxszﬁ‘Ji‘iOVgi c'o."..o.c.i..o.o(ls)
l;zxzz sv;g 0.....l.........l....o..(ls)

(#1) The factor endowment constraints must also show the

*d
fact,only the first factor is mobile:
1 2 1 2 1 2 <=
ViI $ Vi3 ¢ V3 # V3L 4 V1) ¢ VT ST eeel.17)
Hl; ’alg * Pl; 5612 ...........'.'.........(18)

vl o, 22

1 2 1 g o
B *Va ¢Vl e Ve eV e V31 STy eeees(19)

v;.; + v;; + V;; szz loucoloococo.oo.aa...cc(zo)

(iv) The constraints for choosing distributors remain as spec-
ified 1in Chapter V. However, the constraints must also

reflect the fact that the second factor is immobile, i.e.,
2 2 2 11 1 1
'112'12"';2"’22"’;2"’;2'“

(v) Pinally, there are 32 non-negativity constraints,

The direct problem is summarized on Table 5 for only
22 constraints. Constraints (1)-(20) are as discussed above
while (21) and (22), the modified equivalents of constraints
(22) and (23) in Chapter V, are the constraints which permit
an efficient choice of the distributor-nation. Solving the

problem on Table 5 will give:

(a) a country-by-country maximum consumption of the
final goods;
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(b) optimal world allocation of primary factors of
production;

(c) optimal location of the production of the two
final goods; and

(d) optimal trade flows between the two countries,

In order to derive the P/F, the price hyperplane can

1 At each

2

be tilted to all possible (tangency) positions.
position there will be a point or a set of points® showing
four values for the country-by-country maximum consumption
of the final goods, i.e., (Xi' + x1%), (X314 x22), (xI! + xI?),
and (x§1 + xgz). The locus of all such points for all possible
positions of the hyperplane is the P/F in terms of final goods
at the countries of consumption--the current object of in-
quiry.

Other side-constraints. - Depending upon factor endow-

ments, the production functions and distribution costs for
final goods and factors of production, maximizing world con-
sumption may over-concentrate production in only one country.
Such concentration may raise nationalistic, military, or other
pon-economic objections. To forestall these objections it

may be necessary to add conccraints which ensure a more bal-

llt every position, each element in the price wvector
(P31, P32, P23, P33) will have a certain non-negative value.
Consequently, tilting the hyperplane to a different position
is equivalent to writing out a different price vector.

25 set of points will occur in the case of multiple of
solutions.
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anced distribution of production.1 The constraints may, for
instance, require that one country's production of certain
good be at least equal to a certain multiple of the other

country's:

x11

xﬁ z [ ccoc-.-oco..cot‘ttzg)

1
-f—z-i z d .o-.-....c-....l'(ao)

The two constraints can be simplified to

- gl

- x21 4 ax??

+exX12 € 0 sieieese(31)

NA

0 00000000(32)

These constraints (31 and 32) will then be considered as part
of the linear programming problem.
The dual problem. - Before concluding the Chapter, a

word on the dual problem is again in order. The objective
is, as in Chapter V, the minimization of the total sum of the

location rents of all primary factors of production, i.e.,

Assuming constraint (21) is effective, the 31 dual constraints

llleornativaly. it may be desirable to ensure certain
minimum consumption level in which case "availability con-
straints” a la Isard will be desirable (Isard, "Interregional
Linear Programming,™ Regional Science, pp. 49-50.
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summarized below can again be regrouped into five categories,

each with a different interpretation:l

Summary of Constraints

1 1

1. 31105 + a2106 2 U
1 1l

2. 31207 + azzua
2 2

3. .1109 + .21010 >

2 2
s aj?u e ad%, 2 v,

]
a
N

N
(=]

3 3

6. U, = Py,
7. U, = P1a
8. U, & Py
% Uy = Py
10. o, ¢+ ﬁﬁun ;- P2
11. u; +P2M2 2 P

21
12. U3 + B0z 2 Py

11
13. Uy + B202; 2 Py

11¢ constraints (31) and (32) in the text are included
on Table 5 as constraints (23) and (24), respectively, the
interpretation of dual constraints (1)-(4) will, of course,
heed to be modified.
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26.
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017
U17
Uis
Uie
Uis
Uy9
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U20
020

U20

21
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Group of
Constraints

1- 5

10 - 13

14 - 25

26 - 31
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Interpretation

The total “shadow value” of all factors

used in producing a particular good in a
given country is at least equal to the shad-
ow price of the good in the country.

The shadow price of a particular good in a
given country is at least equal to the price
of the good in the country.

The shadow price of a particular good in a
given country plus the cost of distributing
the good to another country is at least equal
to the price of the good in the other country.

The location rent of a particular factor in a
given country is at least equal to the shad-
ow price of the factor in any industry of
employment in the country.

The location rent of a particular factor in
a given country plus the cost of distribut-
ing the factor to another country is at least
equal to the shadow price of the factor in
any industry of employment in the other coun-
try.

It will be observed (from constraints 14-16, 20-22, and 26-
31) that location rents of the mobile factor are interrelated

through inter-country costs of distribution. There is, however,

no such relationship in the case of the immobile factor.




CONCLUSION

This study--spurred partly by the virtual absence of
theoretical and empirical studies on international distribu-
tion services--was aimed at:

(a) demonstrating a simple way of treating distribution
services analytically;

(b) analysing, in a comparative static framework, various
kinds of technological changes which occur in indus-
tries producing distribution services or final goods:

(c) interpreting the trade relationship between industrial-
ized and raw material producing countries within an
analytical framework which includes distribution serv-
ices;

(d) examining the problem of choosing the country (or
countries) which efficiently perform the actual tasks
of distributing commodities internationally.

In conclusion, it may be refreshing to summarize
briefly how each objective was accomplished and note the

broader implications arrived at in the course of the study.

Analytical Treatment of Distribution
Services: A Static View

The one factor model (Chapters II and III)

International distribution services were explored in a
model which was organized around a declared objective--maxim-

2ing world consumption. Both production and international

distribution of commodities were assumed to be costly (that
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is, both production and distribution consumed economic re-
sources). The model developed in the study, therefore, con-
trasts with the traditional models (e.g., those of Ricardo,
Graham, Ohlin, etc.) which formally ignore distribution costs
through the assumptions of factor immobility and negligible
distribution costs.

In order to find maximum world consumption (i.e., in
order to derive the world production possibilities frontier)
it was, inter alia, necessary to reduce the myriad of services
involved in the actual processes of distribution into a con-
cept amenable to analytical treatment. Consequently, the
services were assumed to constitute two homogeneous goods:
one representing distribution services for the factors of
production, and the other representing distribution services
for the final goods, With this assumption, international dis-
tribution services were explicitly incorporated into the model
by showing that (a) the actual process of moving commodities
from one country to another consumes the homogeneous goods
standing for distribution services, and (b) the production of
these goods puts a claim on scarce resources.

The resulting world production possibilities frontier
(the P/F) was naturally influenced by factor endowments and
productivity in the final goods industries in the various
countries. In addition, depending upon the location of effec-

tive demand and technological interrelationships in the dis-

tribution and final goods industries, the P/F was found to be
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influenced by distribution costs.

More specifically, the world opportunity cost in pro-
ducing the final goods in this model is not (in contrast to
the traditional models) identical to the national opportunity
costs. Instead, the world opportunity cost tends to reflect
the influence of absolute advantage and distribution costs.
Moreover, where the world opportunity cost was influenced by
the distribution costs of the factor it was found that maxi-
mizing world consumption does not necessarily concur with the
Cournotian partial equilibrium condition (that price in one
market is equal to price in the other market plus or minus

distribution costs).
The two factor model (Chapter VI)

International distribution services were also explicitly
introduced into a two-factor model under simplifying assump-
tions more or less identical to those in the one-factor model.
It was shown that the P/F, when the distribution of factors
and final goods is costly, can be found by translating the
maximization of world consumption into an interspatial linear
programming problem. In such a problem the P/F is the locus
of all tangency points obtained by tilting the price-hyperplane
in all possible directions.

From the specification of the linear programming prob-
lem the P/F thus derived is influenced by factor endowments

and technological conditions in the distribution and final
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goods industries. Besides, there is no a priori basis for
assuming that the world opportunity cost will reflect the
influence of national opportunity costs rather than the in-
fluence of absolute advantage or distribution costs.

Purther insights into the two-factor model was obtained
by assuming that production functions are identical (a la Ohlin)
and that the distribution of final goods (but not the factors)
was free. Under the assumptions it was found that when
“complementary surpluses” exist (i.e., where unemployed labor
exists in one country and unemployed capital in the other),
the world opportunity cost is inter alia influenced by distri-
bution costs (for the factor) and changes in the location of
production.

Comparative Static Changes
The one-factor model (Chapters II and III)

In general two types of changes were analysed, each

under ceteris paribus assumptions:

(a) changes in the productivity of the factors in the
final goods industries in the various countries; and

(b) changes in the distribution industry for the factor
and/or the final good(s). These changes were dis-
cussed either directly in terms of distribution costs,
or indirectly in terms of the input coefficients and/
or the productivity of the factor in the distribution
industries.

The changes cited above we.e found to have two broad and con-
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ceptually distinct kinds of implications.

Firstly, the changes can influence the world opportu-
nity cost without altering the pre-existing pattern of inter-
national factor and/or final good flows. This influence was
in turn found to have more detailed implications. For example,
it was shown in Chapter II that a decline in distribution
costs for the factor by narrowing the =limbo” region decreased
the likelihood of complete specialization and accentuated the
influence of absolute advantage on the world opportunity cost.

Secondly, the changes can influence the world oppor-
tunity cost, and also alter the pre-existing patterns of
international and/or final good flows. Various alterations
were noted in the simpler model in Chapter II, as well as in
the more elaborate model in Chapter III. In the latter
Chapter, for instance, the alterations were shown to include
situations reminiscent of the traditional dichotomy between
market and material orientations. In addition, other orien-
tations conditioned by absolute advantage or the location of

effective demand were noted.
The two-factor model (Chapter VI)

The "unwieldliness” of the interspatial linear pro-
gramming problem for deriving the P/F prevented a study of
comparative static changes when both the distribution of the

factor and thé final goods are costly. However, under the

simplifying assumptions that (a) the distribution of final
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goods is free, (b) production functions are identical, and
(c) complementary surpluses exist, it was found that increas-
ing (decreasing) distribution costs for the factor decreases

(increases) conformity with the Heckscher-Ohlin model.

Explaining Trade between Industrialized and
Raw Material Producing Countries (Chapter 1V)

By substituting the raw material for the factor, the
analytical framework developed in Chapters II and III was
used to idealize (or explain) trade between an industrialized
and a raw material producing country. This idealization was

based upon two assumptions:

(1 ) There is one manufactured good consumed in both
countries. The good, though capable of being
produced in any country,is presently being pro-
duced more efficiently in the industrialized

country.

(11) There is one raw material, the only input used
to produce the manufactured good. The raw
material can be produced in either country with
local and/or foreign factors of production. 1In
particular, it was assumed that factors from

industrialized country are involved in generating
flows of the raw material in the other country.

In order to maximize world consumption, trade flow
from the industrialized country was seen to consist largely
of final goods and factors of production while the reverse

flow more probably consisted of raw materials. Underlying

these flows were (a) distribution costs for raw materials and

the final good, (b) the influence of absolute advantage in
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the production of the final good, (c) the influence of foreign
factors, and (d) availability (this was the case when the raw
material producing country could not manufacture the final
good) .

More specifically, the following were some of the ma jor
conclusions derived from the attempted explanation of trade
between the industrialized and the raw material producing
country:

(1) Given that

(a) distribution costs for both final goods and the
raw material are significantly low,

(b) the raw material producing country is consuming
manufactured products which she cannot produce
or which she can produce only poorly, and

(c) foreign factors participate in producing the raw
materials in the raw material producing country,

maximizing world consumption requires the raw material pro-
ducing country to export all the raw materials to the indus-
trialized country which, in turn, should manufacture the whole
amount of the final good consumed in the world.
(11) Given that
(a) distribution costs for raw materials are rela-
tively low (compared to distribution costs for
the final good),
(b) the raw material producing country is consuming
manufactured products which she can produce
fairly efficiently but not as efficiently as the
developed country, and

(c) foreign factors participate in generating flows
of raw materials in the underdeveloped country.

maximizing world consumption requires that both the indus-
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trialized and the raw material producing countries manufacture
their own goods for domestic consumption. Besides, the latter
country must export raw materials in amounts large enough to
match the earning remitted by foreign factors.
(41) Given that
(a) distribution costs for final goods are relatively
low (compared to distribution costs for raw
materials),
(b) the raw material producing country is manufactur-
ing products which she can produce fairly efficiently
but still not as efficiently as the industrialized
country, and

(c) foreign factors participate in producing raw mate-
rials in the raw material producing country,

maximizing world consumption requires that each country manu-
facture its own products for domestic consumption. Besides,
the raw material producing country must export manufactured
products to match remittance by foreign factors.

It is worth emphasizing that the model sketched in
Chapter 1V is a theoretical device of idealizing the inter-
national trade relationship between an industrialized and a
predominantly raw material producing country. The model can-
not, therefore, be expected to offer a detailed account of

international trade any more so than can Ricardo's or Ohlin's.

Approaches to Empirical Study of International
Distribution Services (Chapter 1V)

Given productivity in the final good industries, the

analytical framework used to explain trade in Chapter 1V can
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be used to ascertain the implications of given levels and
changes of distribution costs on the maximization of world
consumption. With a view to this end, four different ap-
proaches to empirical studies on international distribution
services were suggested.

1, Trade-flow approach. - This approach, relying in

one form or another upon gravity type of models, can be used
to provide at least rough indications of the importance of
costs of international distribution. Studies based upon this
approach stand to gain from data availability. However, such
studies are both unwieldly and of relatively little direct
“content” for policy purposes.

2, Channel approach. - Here the emphasis is one estab-

lishing what share (margin) of a dollar spent on an imported
good goes toward paying for distribution services. An empi-
rical study on some agricultural products found that (a) the
margin as a whole was considerable, (b) the margin fluctuated
considerably from year to year without conforming to any
representative trend, (c) the margin varies widely from
commodity to commodity, and (d) a substantial share (perhaps
between 40 and 50 per cent) of distribution costs for agri-
cultural products may still be attributed to transport costs
proper.

Unfortunately, comparable data for manufactured goods
does not exist. It is hoped that this study will furnish the

incentive and theoretical framework for organizing the com-
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pilation of such data.

3, Functional approach. - Here it was suggested that
research energies be directed toward financial intermediaries,
international commodity exchanges, export-import houses, state
trading corporations, shipping agencies and other bodies in-
volved in the processes of international distribution.
Although generalizations (on distribution services) based upon
such individualized studies will inevitably be tenuous, the
*half a slice™ may temporarily be enough.

4. Sectoral approach. - Instead of studying individual

bodies engaged in international trade, studies of sectors
including such bodies may also shed new light on international

distribution services.

Choice of the Distributor-nation(s)
(Chapters V and VI)

The fifth and last objective earmarked for the study
pertained to the problem of deciding which country (or coun-
tries) can produce international distribution services most
efficiently, This problem--resembling the problem of an op-
timal choice of transportation networks--was tackled with the
help of an interspatial linear programming problem.

Specific constraints enabling the choice of "distributcr-
nations” were defined and included in the linear programming

problems. Unfortunately, in a multi-factor, multi-country

world, the list of all possible constraints may be prohibi-




v 184

tively long. In such situations it was zuggested, for
purposes of expediency, to confine attention only to the more

general constraints.
This method of choosing "distributor-nations* has its

limitations. The choice is, for example, based on a specific
point on the P/F and, depending upon the *mix" of shipments,
may or may not be relevant for other points. Besides, in the
real world, non-linearities in the distribution and/or final

goods industries may call for various distributor-nations at

different points on the P/F.

Suggestions for Future Research

In a field as virgin as this it would be pretentious
to single out areas deserving the attention of scholars.
Virtually every aspect discussed can be refined, elaborated,
or illustrated in a commendable way. The author only hopes
that economists, more able than himself, will consider inter-
national distribution services a topic worth their time and

other resources.

The present study, however, has various limitations
calling for more research., Firstly, the assumption of limited
factor substitution, though adequate for the one-factor model
developed in Chapters II and III, is inadequate for a multi-
factor, long-run model. Such a model must introduce unlimited

(continuous?) factor substitution--a challenge left untouched.

Secondly, the explanation of trade between industrial-
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ized and raw material producing countries cmitted an explicit
treatment of primary factors of production. A more elaborate
model, especially a long-run model, should include explicitly
at least a partial explanation of inter-country factor allo-

cation and/or movements.

Finally, the efficient choice of distributor-nations
was discussed purely on a theoretical level. The linear
programming framework suggested for such choice appears too
unwieldly for empirical and day-to-day policy purposes. Per-

haps there is a simpler approach to the choice of distributor-

nations.
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