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1. INTRODUCTION

In this paper we extend the Arrow-Debreu general equiTibrium model of
resource allocation with production by introducing a new agent, a

multinational préducer into’a model of an economy which is partitioned

into a Tinite number of separate economies, called national economies.

This appréacﬁ is inspired by the %ﬁﬁ?ﬁﬂuﬁ‘ﬁmﬁaﬂivOf Titerature on so-called
multinational corporations which has accumulated during the past 30 yaa?s,ﬁ
A substantial amount of this work has been carried out by members of the '
ind&giriéé organisations school (Brash 1966, Caves 1971, 1974, 1987, -

Dunning 1974, 1978, Hogan 1967, Hymer 1960, Kindleberger 1969, Vernon 1966).

The methodology of this school differs from the axiomatic approach
of the Arrow-Debreu-McKenzie school in some important respects . Without
even attempting to outline the methodological differences and the :
respective merits of each of these two approaches to economic aéa§§s§s§
a maintained difference is that whereas general equilibrium t%géry ac%ieyﬁg/:‘
determinate positive results and welfare theorems based on assﬁmpt%ahs
about behaviour and environment of economic agents, “the field of economics
that studies actual product markets - industrial ﬁ%gaﬂigé%ésﬁs - by contrast
takes an empirically oriented approach to its subject méztér;’ésﬁﬁﬁwing |
general equilibrium and depending on made-to-measure ya%%&iﬁ%ézéf a%%gggﬁéy V

theory". ({Caves 1874, p. 1}

With respect'to multinational corporations no doubt very valuable

information has been gained on actual behaviour of firms from the work
of the industrial organisations school. Moreover, several hypotheses have
emerged from the empirically oriented studies about the causes of so-called

multinational corporations. But, there seems to be no unanimously agreed

* A useful review of the Titerature is found in Caves (1982},
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upon definition on what a multinational @grp@?aﬁééﬁ is {ﬂuéning 1978,

p. 3}. Most authors use the term for real world firms who produce goods
and services in more than one céuﬁtrg. While most hypotheses about the
causes of so-called multinational corporations appear individually
plausible, upon closer examination the majority of these contain aspects
which are relevant for firms, multinational or not . Hence the
ﬁ%stiﬁctipﬁ between multinational and non-multinational corporations is
eétheryéiurreé or at best a matter of degree rather than of kind. The
%mp?écét%@ﬁﬁ of so-called multinational corporations for the welfare of
consumers remains an unsettled issue, although much of the empirical

research has been stimulated by welfare queﬁﬁ%%ﬁsﬁﬁ

The empirically founded literature has reached a stage where it
seems uyseful to exploit the merits of the axiomatic approach in order to
shed Tight on the conditions under which it is conceivable to have agents
with at ?east‘sgm& of the features ascribed to so-called multinational

corporations. Our paper presents a first step towards this end.

After ﬁntradac%ng the theoretical framework of our model, we describe
in the raﬁa?ning part of section 2 an Arrawaﬁebrﬁu«typa 'world' economy
which is partitioned into a given finite number of ‘national economies’
-and a given finite set of ‘multinational producers’, the Tatter being a
subset of all producers in the 'world' economy. FEach national economy
zcngfsts of a subset of the given finite number of all é@nsUmers and
non-multinational producers who interact with each other in the form
of exchange and production Qf.fﬁat%aﬁaiiy available' commodities.

The mationally available commodity space' is a sub-space of the 'world’

commodity space,

¥ This point is discussed in a separate forthcoming paper by E. Gf@gs,
@ See for example Caves (1982), Dunning {1978). Shapiro (1983)



Our notion of a nation differs from that found in Debreu (1959},
It attempts to interpret the contention that firms have % ‘natural
national identity’' due to cultural, political and lingquistic differences
between groups of pecple (Hymer, 1860, Caves, 1974). This hypothesis is

taken as the sine qua non by some members of the industrial organisations

school for treating so-called multinational corporations as a phenomenon

to be explained (Hymer, 19680, Caves, 1974).

A multinational producer in our model is an agent entirely
characterised by his production fechnology. thus remaining within the
conceptual framework of the %rrewmﬁebéﬁﬁ model. However, our description
of the myltinational producer's technology aims to take into account at
Teast some important features of enterprises which, according to the
empirically oriented literature, are typical of so-called multinational
corporations. These features are: (1 ) production may take placé in more.
than one country. (2} So-called multinational corporations "have to
adapt products sold in one country to the tastes of consumers and legal
requirements prevailing in another country®.* e interpret this to mean
that a wmultinational graﬁuce% has some knowledge of production
possibilities which are indigencus to the 'national economies!

{3) So-called multinational corporations "must have an aévaﬁtage pver |
non-multinational corporations” (Hymer 1960), which was seen to lie in’
oligopolistic market structures and/or technological know/how

(Hymer, 1960) and/or ‘intangible capital' {Caves, 1974, 1982).

We focus on the 'technological advantage® of such an%e?prﬁse In the
conceptual framework of our model, producer j' can be said to have a
‘technological advantage'over producer j in several ways. (i) j' may
be 'technically more efficient’ than j in the sense that the production

set of the latter, ¥§ is a subset of the produciion set of the fermgr Ti.e.

%

* Caves 1971, 1974. Chamber of Commerce of the United States, Report on

Multinational Enterprise Survey (1960, 1970).



?j<: ?j,ﬁ strict inclusion. Using this definition, multinational producers

could be differentiated from ‘national producers' by assuming that the

o3

former have a technically more efficient production set than the latter.
But this is not satisfactory for our purposes since multinatienal producers
would be no more than technically more efficient producers. {i1) 3’ can be
said to have a 'technological advantage' over j if J' can make available
i. Applying this definition,

K
“ b

a commodity which cannot be made available by
multinational producers can be differentiated from non-multinational
producers by assuming that each multinational producer, by combining

commodities from at Teast two national economies, can make available at: ™ .

=]

teast one commodity in at least one national economy which cannot be made
available by any 'national producer’. We adopt the second interpretation -
of 'technological advantage’ because it allows us to relate it to the

multinaticnal production aspect of the agent.

These very general statements about important features of multinational

corporations and our interpretation thereof are made precise in section 2.2.3.

While the essential difference between a 'national’ and a ‘multi-
national producer’ 35 described by their respective technologies, the
applied theoretical framework is capable of dealing with two further '+
aspects of 30w¢&%?%§«%ﬁ?iiﬁ&ﬁ§ﬁﬁé§'Qﬁ??@?&ii@ﬁ%; the first relating to
the ownership of multinational producers, the second to market behaviour.

These aspects are discussed in section 3.

Section 4 contains definitions of 'feasible' and 'attainable $t&tﬁ§;
modified to take in account the special structure of our model. These

definitions will be used in subsequent sections.



In sectien 5 the notion of a free disposal equilibrium is égféﬁ&%Afa%j
a competitive ‘world economy’, consisting of a finite number Q?“ﬁéﬁiﬁﬁaé .
economies’ and a finite set of ‘multinational producers’ with no %vaée'
between,national economies. Existence of a free disposal equilibrium %é
proved- (Theorem 1j. For the specific case of ocur model, it is necessary

to assume. that each MNP has at least one shareholder in each of those

national economies where production s possible. Without this assumption

151
»

Walras' Law cannot be obtained (Proposition 1, sec. 5.3}.
In section 6 the natural concept of a Wairas' Equilibrium is defined
and Theorem 2.contains the existence result for the economy described in

section 5,

The structure of our ‘world economy' suggesis two o definitions of
Pareto efficiency, 'global’ and ‘national' Pareto efficiency {sec. 7. 2;
The first and second fundamental welfare theorems are proved to h@%d
for our ‘world economy’ with respect to 'glebal' Pareto effﬁﬂ*eﬁcy
(Theorems 3 and 4). It is shown thét‘ﬁgﬁﬁbﬁi* Pareto efficiency deag

not imply 'national’ Pareto efficiency {Remark 1, sec. 7.5}.

The distinction between ‘global’ and 'national’ Pareto efficiency
js useful when appraising the debate on the apparent conflict between
the operations of éé»aa%%ed muitinational corporations and national
governments {Vernon, 1977, Kindieberger, 1984}, which has been a recurring
theme in the literature, in particular in the field of developmenial
economics (Hymer, 1971, Todero, 1985, Lecraw, 1985). Similarly,
the contention that so-called multinational corporations are a vehicle
for developed countries to ‘exploit’ Tess developed countries

{(Penrose, 1968) reemerges from time to time. As is evidenced



in a recent symposium in honour of Hymer's contribution to the theory
of diregi foreign investment (American %zﬁﬂﬁmﬁg'ﬁévieﬁg'ﬁay‘3@85} these

jssues seem to elicit debate rather than theo retical results. Given the”

space constraint of this paper it is not possible to discuss these
jssues in relation to the properties of our model. However; the case’
used to demonstrate the result in section 7.5 may be interpreted as one

where consumers in one national economy are ‘unintentionally exploited’

by the consumers in another national economy via the profit'maximising
production decision of price taking {competi titive) MNPs, The exploitation
is uﬂiﬂzwntﬁﬁﬂég in the sense that there i3 no motivational postulate

in our m&éﬁz whgaﬂ accounts for this result but it is the consequence
of a 5§&£?fz as umg%%@ﬁ about the structure of consumption and

¢ vz

production technologies in our 'worid economy’ model. (see section 7.6)

Finally, in section 8 we briefly review those aspects of ‘the
empirically oriented literature on so-called multinational corporations
which, by their nature cannot be dealt with in the Arrow-Debrau model

gr which were left for future research.



THE MODEL

Theoretical Tramework

The theoretical framework of our model is the Arrow-Debreu model
of a private ownership economy with m consumers, n producers, and

L commodities. Such an economy is described by

“
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o
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where 1 = {1, . m} is a finite set of consumers,

F=4{l, ..., n} disa finite gé@ of producers and §§“ﬂ LelN
is the L-dimensional Fuclidean space, interpreted as the
commodity space. The possible choices for agents among all
commodities are represented by consumption sets, Xigzgg“ and
production sets ¥§€§§§“ which, for every i and every ¥, are
subsets of the comnodity space. FEach consumer is assumed to

have a preference <5 over consumptions possible for him.
Further, each consumer is agsgmgd {0 have initial endowments of
commodities, ws e @ix{ﬁ} and to own shares O to profits made by
producers. Here 6., denotes the ith consumer's share of ownership

rights to the fth producer’s profits. It ¢ assumed that only

o

non-negative shares are available, bip 20 ¥é“f;fané that firms
. g f

are completely owned by consumers, s 6., = 1, ¥F.
£

e AT
el !

The economy £ may be interpreted as a world economy to
which all agents belong and within which they interact through

exchange and production of commodities;  there i¢ one world market.



2.2 Market segmentation: ‘national economies’ and ‘myltinational .

We consider the case where the world economy is partitioned into

a finite number of 'national economies’ and a finite set of

‘multinational producers' (MNPs). From the point of view of

ouy mode
as g the

in 7.

VoL EER |
the number K of national economies 1s given,

7. Let n? denote the number of elements

set of MNPs,

72.2.1 Partitioning of agents

Consumers:

tet Eﬁ denote the set of consumers which belong to

. . .
. the kth national economy. We assume that [7 is.a non-emply

subset of

b

- ! . k .
I for k=1, ..., K. -Let m denote the number of
k

elements in 1 . Furthermore, & consumer in the world economy

: ; [P
belongs to exactly one national economy, 1.e. "1l =8

all k' = k, and all consumers belong to a national economy,

1=&
k=1
Producers:

-

we assume there are two types of producers,

. ‘mational’ (NPs) and ‘multinational’ (MNPs). Let J denote the

set of-all &?g while 7 denotes the set of all MNPs. We assume

that J and 7 are two non-empty subsets .of F. Each producer in

the world

economy is either a2 NP or a MNP, Hence JN Z = 0

and F = JU/Z. Let 3% denote the set of NPs which belong to

§ 3 gi Y ot 5
. the kth national economy and. .let n denote the number of elements

K

s ¢ k . -
2 ondn 3%, We assume J i3 a non-empty subset of J for k
Fach NP belongs to exactly one national economy, 1.e.

all k'= k.and all NPs belong to & national economy, J = & J7.

= 1, w..s Ko
K -0

k

.’

K
k=1



&)

e}

2.2 Conmodities

Let 2 ¢ I denote the number of ‘hationally’® available commodities
and o e N the number of 'MNP' commodities. We assume K £ 2

o PR R o 4 o el '
nd L= 2 +aowith B = R7x B . R and R areinterpreted

s the 'nationally’ available commodity space and the 'MNP'

b

commodity space respectively. let gz ¢ N and ay € W {0}
i (A 9
denote the number of 'national’® and 'MNP' commodities which are
available in the kth national economy. He assume. 2, > 0-all k,
51 s 3 o 2oL ph L
o 2 01l k. %y > O at least one k with R7 = R™¥ ... xR
and R® = R%1x ... x Rk . We define the 'nationally traded’

Ny o ombk oL . 1 . L
commnodity space by R% .= Q?ﬁjiggﬁ; i ﬁgk,ﬁﬁ )

2.2.3 Description of agents

Consumers: the set of possible consumptions of the ith consumer

e

. , Ko ey
in the kth national economy, Xf is assumed to be restricted

to be a subset of the nationally traded commodity space, i.e.

k

, o o . S
Voo ¥k 'ki ¢ R7X | " Each consumer is assumed to have

kK* el
. . . R o e . - Lk
preferences over consumptions which are possible for him. e
. . k . . A
is defined on Ry and each consumer is endowed with a vector of
k
i

nationally available commodities, o ¢ RYKN fo1,

Producers:  the jth NP in the kth economy is characterised by a

e

J
production possibility set, Y. which is a subset of the nationally

DLy

. L Ak R 4 £
available commodity space, ﬁ.ky j.e. ¥k, ¥isd fyﬁiﬁ%g‘
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A1l NPs belonging to the kth national economy are assumed
to be owned by consumers in this economy. ‘iei 8%§ denote
tﬁe share of profits of the jth producer in the kth.national
&éan@my which is owned byitﬁe ith consumer in the kth national
economy. We assume

k k : k
- 1T 33 and i ¢ 17 ar T 8.
jE O0all 43¢ Jd" and 1 ¢ 17 and "§€Ik7}-}

wdy DT

As was stressed in section 1 we wish to define a MNP as
& producer who is entirely characterised by his production

technology. However, this technology should have the following

»

features: (1) production may %ék@ place in more than one
national economy, (2} the MNP has some knowledge of production
possibilities which is indigenocus to national economies,

{3) MNPs have a 'technological advantage’ over NPs in the sense
that some commodities can only be made available by the former.
We have interpreted these very g%ﬂeraiiﬁat%aﬂg of the character-
istics §€’ﬁNP agents to be defined in_the following way.

Assume that each member of iheﬁﬁet of MNPs has a production set

of the form,

voyo= 1 vxv! = rUx R X RO
zeZ k=1 ¢ 2 -t

may be {0} for some k but we assume
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P R 91 apt oMy oo g MK MK gl o el
K #k prog {@f‘* % ﬁjﬁ‘ X }Qik * 523 :;%.3{3} = {yg % .}‘{Z-‘;% ffz, .,fz ]

T

fulfills the following condition

k ok Mk Mk
(vi = 0vy "= 0=xly, =04 vy = 0)

The production set ?z is composed of sets of national production

Lk
possibitities, ¥

zw

s k=1, ;¢,§ K, and‘a set of muitinational
production possibilities, ?im Y™ is a national production possi-
Bility set for the MNP in the sense that it is a subset of the
nationally available commodity space in the kih economy, Egkg

Each ¥§ is therefore akin to the production set of an arbitrary %?k»
In order to ensure that the MRP éag ‘some knowledge of production
technologies indigenous to national economies' we have assumed

that Yi is identical to the (non-zero) production set of at least one NP
in each of at leasi two national economies. The ¥§ component of
the MNP's production technology is 'multinational’ in the sense
that any MNP commodity, %y s can only be produced from {input)}
commodities obtained from at Teast two national economies.

The vector yfk denotes the zth ﬁ&?‘s vector of input commodities
from the kth national ecaﬂamyﬁ'yzk denotes the vector of

cutputs of MNP commodities of the zth MNP made available in the

kth economy. Examples of MNP productions are:

(1) v, = (W5 =0, ) = 0)
(2) vy, = éfyz}ézz = 0, ?ﬁ‘& 0}
(3) v, = (M, =0, ¥ =0
(@) v, = (Y, = 0, ¥ = 0)



e e

Case one is S%mﬁiyiégai of no production. In the second case %he'ﬁﬁ?*g
production is equivalent in i1ts nature to that of a set of NPs, one
ineach of k = 1, ..., K national economies, each choosing a production
y§ € ?? {of which some might be éér&}m Case three applies whan the MNP
is exclusively producing MNP commodities while case four describes the

case where the MNP produces nationally available as well as MNP commodities.

w,

We consider this break-down of the MNP's production into national
and multinational p?&éﬂﬁii&ﬁ% a highly desirable feature of our model
since it potentially sheds Tight on the discussion in the Titerature on
the relative 'behaviour and performance’ of multinational and non-
multinational corporations in tﬁrms»af welfare implications for consumers
in one or all national economies. Qh?i& learly, if %Q?v§ﬂ§:§38 MNP's
decision problem leads to a Y, of type 2 above in each ﬂﬁ%%ﬁﬂﬁi:ﬁﬁ&ﬂ?ﬁyg
then the MNP is indistinguishable from NPs in each of these economies.

An important question is under which conditions in the world economy
does one obtain this solution and under which conditions does one obtain
any one of the alternatives. In the concluding section of this paper

we indicate how our general model may be applied to study these conditions.

Th@ above d@ﬁ&?%@i%@ﬂ 9@ i%a MNP a@tﬁﬂ@? ogy also Eﬂnfg *tf@%f to
study the locational choice ﬁf direct fﬂ?@iﬁﬂ in ve&tmﬂat ﬁgﬁén in gegﬁsaﬁ
8 we give an example of how ﬁ%ﬁﬁ%ﬂ@gﬁ {%%8% ‘E@ tional aévanﬁéga ﬁf

a country’ can be described in cur model.

Each MNP is assumed to be owned by consumers. Let 8

it

g

P

Z

denote the ownership share of the ith consumer in the kth national

economy of profits of the zth MNP. We assume

K k
L. % G, = E\} Yre?,
k=1 jeIf 12

T see for example Dunning (1978)
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2.2.4 National economies

. ko ) . .
National economy, £, k = 1, ..., K, is.now described by

S S N S | K, K
E UL R OG0, 2 wpdy ks (V)5 ks (856)5 gk )
%EJ%QX
e assumed that the set of MNPs is empty then

He stress é‘uﬁ if it were
each national economy would be completely segmented fram all others.

Hence our model contains that of autarky of na ﬁT economi s

Further, note that our definition of & national economy captures a

sgt%ﬁéagétai as well as a spacial aspect of the notion of a 'nation’.

The partitioning of the set of acents I and J into a Finite given
number. of subsets may be interpreted as the case where cultyral,

wd Tinguistic factors distinguish one group of

o
£
w«%q

o
o
v 3
(23
o

individuals from another and which in turn defines membership of
an individual o & national group. The spacial aspect of the
notion of & national economy is taken into account by the definition

of a commodity. A commodity is & good, defined with respect to

fact one may choose the devision

o

a ‘location'® of ava%?&&é%éﬁyﬁ I
of space over which economic 1ife takes place in such a way that
the notion of 2 'nation’ coincides with that of a '‘location’
{Debreu, 1959). Our definition of a national economy contains
_the Debreu definition of a nation as a special case, namely that
where all commodi ties available in one national economy, i.e.
ﬁ&&. are q&%fa available at location k. €1 early, our definition
of & nat ?@ﬁa? economy is broader in the sense that we may have



more than one location in one national economy and alternatively,

. N "a" . - “’,%'
we may have more than one national economy in one location.

However having assumed 7 to be non-empty,

0
i ?
k and Fo o, k £ k',

there are at least two national economies, £
in our world economy E which are linked to each other via an MNP,
This Tink occurs because any MNP's production technology 'inter-
sects’ the production technology of at least one NP in each of
at teast two national economies. Each MNP is a?éa ‘attached’ to
at least one ﬁ&tiaﬂ§3’§€§ﬁ0my in sither one or both of the
following ways. The MNP commodity apaﬁeﬁ’%xf*ﬂtarxﬁﬁtﬁ the

' §
space of nationally traded commodities, ®r-K, in at least one

e

S

national economy, E . Finally each MNP is also linked to at least one

w

set of national consumers through the ownership distribution

k
G, ). <K iy . , . N ; .
{”Ez’?gi%, Although it sometimes might be natural to assume that the
k=1, ... K «
zth MNP, which is owned by consumers in the kth economy, saither

produces locally available or MNP commodities in this economy,

it i

iy

not a necessary feature of our model.

ke : B . v

" The relative merit of our definition over the basic Debreu concept depends
on the purpose of the model. If sociclogical aspects Qf,egﬁnamxc Tife.
are judged to be unimportant then there is no apparent gain from adopting

our definition. However, the empirically oriented Titerature on so-

called multinational corporations takes the proposition of a firm having
a 'natural national identity due to sociological factors' as the sine:
qua non for treating multinational corporations as a phenomenon to be
explained. {Caves ?§?£§



£t

BEHAVIGURAL DESCRIPTION OF AGENTS

We assume that the world economy F is competitive. In each

national economy E°, k = 1, ..., K, there is a mational price
% ke . ’
system, p e R™, which all agents who interact in this economy

¢

2
:};ﬁ

through exchange or production of commedities take as given.
There is no trade between national economies. A world price

.system p for £ is an array of national price systems.

3

: K . .
Producers: each producer, NP~ and MNP, is assumed tc choose a

gically possible for him and which

o

production which is fechnol

maximises profits.

The jth producer's decision problem for jed, k = 1, ..., K,

denoted by NPP, is.

- k b} i 1
NPP:  given Y, = Rk, pf¢ Rik
-k
choose y. ¢ Y. s.t.
13 i
k -k k k . ko Lk
£ Doz v, atl v, g ¥,
[ Fg p Y fg € j

The zth MHPis 5m¢3”“§ﬁ problem for each zeZ, denote d by

MNPPR s
S : o .
MNPP:  given Y_ = T Yo x ¥ < R' x R' x K®
£ k=1 2 Z e &
= enki K e T - K fm@gg
choose ‘}:g; - {'{g;{};{m‘i’* - K’} - {‘iyz}kzﬁ E‘% T g
st T N .
{fg Egmgf € 33 such that

ry There is no agreement in the industrial organisations literature on
the market behaviour of so-called IWNCs. {Caves, 1674: MNCs may increase
or decrease price competitiveness; Vernon, 1977: MHCs may earn short
run monopoly profits on some @?@ﬁﬁ&mg but ave price competitive in

the long run}



Lookek ko kK ;
1 0 > Py, @l Ce Yo oall k
ary p y, 2Py, all y, e ¥ all kand

Nwrﬁ?%ditnwz i:‘?%

stated below. " .
The zth MNP maximises profits in each national economy and

hence maximises total profits from its national production

Ko,
. LK
technology, Ty,
k=1 *
SR

Since we have assumed that there is no trade between national

maximisation decision on the multinational

it
1
9]
s
e
W
s
]
<]
s
posd
15
[5
aoedt
s
M

the following way.

in the kth national economy only from
P k . o
auction, py,. and from revenue of output
5 it . £ PR o s . k Q;’ﬁ
ilahle in the kth national economys py

) s Mk . v
the MHP can only choose y?% in the ‘budget

My M Mk, Mk ok, kb,
kfoegy{y Zkgyz e Vol piloy, -y, ) gmaxp¥, )
. . . k . . k
Even though the kth budget correspondence, Yy only depends upon o,
z . y
. . ., . . . K.
we have written it as depending upon all price vectors {p i RO

in order to be able to define the total budget correspondence v below.

However, note that the MNP's multinational production technology,

M ]

Y, may be such that inputs vfk can-be combined with inputs
Fa £
MY .

v o, k # K, without being technologically able to make available

any MHP commodities in the kth national economy, i.e.

«E{%%} = {0} .7 The total ‘budget constrained’ production

A
, k, .
E; } o= % %{zf‘gﬁga

The second part of the MNP's profit maximisation problem



b
3

M M M M
{2}  choose y, e yz{@} s.t. Py, 2 §§2n95§% A yz{,}*

A few comments on the MNPP are in order. We have assumed
that each MNP maximises total glichal profits subject to a budget
cans%rééﬂt on the mu?%?métiona? part of its technology. WHhile
this asguﬁpiioﬂ of global @%Ofét maximisation is appealing on
the grounds of adhering to the standard éﬁgumgt%éﬁ of the firm's
behaviour in the Debreu model, it raises serious questions about
the ownership aspect of such agents. We have also assumed that
any MNP may be owned by consumers in more than one national

economy and that the ownership distribution is such that globally

¥
geach MNP is entirely owned by consumers, f.e. © I K @%z =1, VzeZ.
k=1 4gd

Since the national economies E', ..., Ei are segmented from each

other except for each MNP's production, profits cannot be
transferred from one pational economy to another in order to

distribute global profits according to the ownership distribution

{Sizii 1k . In the national economy, Ek, the. zth MNP's
k=1, ..., K
- 2 TR ER v ;‘i :*% -k ""j{“;g{
total profit for distribution is equal to p {jz + Y, + }z 1.

A1l of this profit is to be distributed within the national

economy in proportion {%§EE€£ Ekt The zth MiP

. k, k
profit is nationally distributed using the shares {528§Z}§€§
where (i/ 5, 6" if oz, er >0

K POk Yy I 1Z

sk = icl iel

z « v ok ’
&%% if g%zk 85, = 0

Clearly the zth MNP may make positive profits in a national

economy where there is only one shareholder with, say, .01 of



ek
i
5

e
5
e

otal share ownership and zero profits in another national

economy where the share ownership of thé consumers in- this

)
=3
[
[
]
23]

. o o LEYLEe or o 0 i . g s i Fop e @y P,
scongmy SUms To .99, Hence one consumer wauld abtain the

it earned by this MNP while all other owners would obtain

14
ta
[

zevo profits. This raises serious doubt as %@ whether

reasonable to assume thﬁ, MNPs maximise tot ﬁ% profits irrespective

-

of the effect this ﬁa@ on the wealth of their shareholders

o
o]

A different approach to total profit maximisation would be

assume that an Vﬁ? m&xzfz g

the economy to which its

ibiect to a zero profil cone in other
national economies. However, this approach poses prob

case where an MNP is assumed to be owned by consumers in more than

one national economy 1t s not clear at all what the objective of

the MNP should be; Tetting the MNP maximise tofal shareholder wea

o J T U T H S R T
rotits sublect to wealth waximisation of share-

holders in each national economy, then there may be conflict of interest

to @

the above objective of the firm if they collectively hold a majority

of shares of the MNP?

Since the primary purpose of our model 18 fo introduce FNPs

inte a Debreu-type model we retain the assumption of total



st
W

profit maximisation. But we stress that profit maximisation

behaviour by MNPs need not entail shareholder wealth

]

n the sense of the Debreu model nor is profit

e

G

ok

3@§§m§3aﬁ
}&3§§%§E§%§ﬁﬂ a goal which may be taken to be unanimousiy
agreed g@%ﬁ by shareholders in & partially segmented world
economy with MNPs and no trade. The issue of shareholder
unanimity in this model will be the subject in a forthcoming

£

paper, foilowing the approach suggested by Dreze {19843,

Hext we turn to the consumers. The th consumer’'s decision

£

problem for del™, k =1, ..., K, denoted by €P is

Ty

- koo
e ¥ ¥ and y.e¥, ¥
A s RE
z Z 2 J 4 jed

. 3 é S -
CP: given X7 ¢ RK, ggﬁﬁi‘& i

¥ |
-k : Y
choose x, e Rk such that
3

Ea™
foust
p—g
e

&
et

nk i k k. k& k
i W. ) o= (%, e KU ., 5w,
i (p s W@' { b] .0 p i ?}

i{ - a8 % g . .
where wg denotes the ith consumer's wealth defined %gi

ko kb -
W, = w, + ¥ 8.
fr"g“f ;} L ;é i‘: 3%

e

ol
L)
3
ot

ot



4.

ATTAINABLE STATES

In an’

consumptions {x

{producer j) the consumption x, {production y.} is pos

feY,
{}36 ;

abstract economy with consumers &ﬁé'@?@éggé?svwe say that a set of

@} and productions {yﬁ} is attainable if for each consumer i

i

ible, 1.e. x.eX,

1

Lot

&

g

) and the state ({x;), (v;)) is feasible, T.e. Zx; - Iy, =Zu;.
i : =
J ivod

wsaid e

We shall now apply this general notion to the economies considered in the

present context.

4.1

v

Definition of the set of attainable states for the economy

o

« {g? £X 7, §VZ§§

g v s e 5

The set of consumptions and productions possible in the kth national

economy (k=1,...K} is &k = gg?'% Xi} x { ygy y%} x (1T ti }ﬁlﬁ%ﬁ
et T ged Y zer T T
~1, " : .
N L R L it 9 1 T £
where %6 = yiﬁk a Jm % iﬁ%g ) x {EQK}YX

The set of consumptions and productions possible in the worid

economy E s given by

~ 1 N M. &
D=0 x...x D x (7 vH)cr
el z
_ 1 oK Lop?
where R® = R” x ... x R® x [R"]}

fet ﬁk denote the set of feasible states in the kth national

$

economy, E-, (k=1, ..., K}, then
koo ky ok ky o Mk gk gk o Bpon® | k
M= {iix—g}» {ﬁi‘f!}# {yz}% {}f,? s f@fg e §3“% X ig“zwg\ﬂ ) K X,g -
i v = iel

Loy g - z {yi + y%ﬁ + y?k = Iy w%l
Jed 3 ze7 2 “ ) el
where %ﬁg: = proj, ok 0tk R®

- SRS x RTR)

The set of feasible states for the economy £ is M = MU x ... x ﬁK@

¥* B oo TR « 3 s 5
note for the purpose of section b below feasibility is defined as
net demand being at most egual to total resources, i.e.

T

Ze

3

¥e = LY, 5L we o
i Ed [ I 1
3 1
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Finally, the set of states in the sconomy E which are

possible and feasible,is the set of attainable states D = D /) M.

Definition of the set of attainable states in the national

@ggﬂﬁmy»gkﬁ k=1, ..., K

A state fgxkiyxyi} {y ?3 ﬁfk “k}; is attainable in the kth

ﬁ&a?ﬂﬁﬁ% economy , ﬁka if and only if there exists an a?%a;ﬁdﬁie
§‘<: k'; ¢ §< }Vk o ¥ (b

state {fx?}$ yjixgyzg }z e }>k 1 for the economy F, mnzch

has the given state as its kth coordinate. Hence the set of

£k k.

attainable states in €% 45 D™= ﬁ?Qj(?Lk (D) where ELkzs

situated in its canonical h@Ot»?ﬂ the product space R L(. )
¥ ER%MK( . ?v

Note that [ = prajfﬁng}{ﬁ} X ... x'pr03<§ig} (D).
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5. FREE DISPOSAL EQUILIBRIUM
5.1  Definition of a free disposal equilibrium (F.D.E.)’
A set of consumption vectors {{i?) k)ézzg productions
, ic]
"’k 3% §o ¢ s ‘;‘ - f“"’% "““K a 1
{{gj}jaskjkxl, {yz}zgz ana prices p‘g {p, ..., 07 1is Cgégeﬁ
a free disposal equilibrium for the economy € = (E', ..., Egg
7, {?Z}} if the following conditions are fulfilled:
(1) ¥ ¥, X. is a solution to CP
. i
k el S
(2) ¥ ¥‘k %% is a solution to NPP
i ded
(3) ¥ y_ s a solution to MNPP
5 z
(4y ¥ L ‘ %i - Iy §§ - I (§§ + §§k + §§k) I gw
k igl Jed o zel iel
with 55 2 0 all k and (5, ..., BO-G1, ....00 =0
5.2  Theorem 1

The economy E = (Egg ceas E%E 7, {?2}} has a free disposal

equitibrium if for k= 1, ..., K:

. LK k
Yigl Al Z’{g

ek

is non-empty, compact and convex
A2: There is no satiation consumption inagent i's

attainable consumption set, X? , defined by
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‘ ¥ 3 y 4
Kk ok k Tk
Ki = ey btk ek ralg ey
v E kK-
Mk ok po o< O
2oz s ¥ de v (p) =

A3: The preference relation %“ivéﬁ closed

A4: The preference relation %‘% is convex
» o

& o« ﬁi{ o k 5 2y ] 5 E{ ‘ «»xg
A5: - d x; & X; such that Q?@gggﬁk}{xé} << s
. °k k
| and pr@3§§%£k}(%i}*zxi
i
¥ égéﬂ Ab: ¥§ is _non-empty, compackt, convex and contains O

oK A .
A7a: {z is non-empty, compact, convex and contains O

ATb: ?? is non-empty, compact, strictly convex and

contains O,

Let D° be the set of MNP commodities made available .

k

in the kth national economy, Ega"{ﬁﬁﬁﬁt 7" may be

empty for some k but since o> 0 there exists at Ieast

. cak
one national economy where U° is non-empty.)
Kook
£

Aga: if hed®, ie1®, x5ex, then 33%>0 such that

& o, A .
, where B is the positive

Hk

;’(xi + Rg§h§§»§'x§' ¥iel
unit vector of tﬁﬁxiﬁg * hith axis in %gk%@k
D= %é% ﬂk één@iéa thé set of MNP commodities in the
economy & which are.‘always desired'.’
ABb: Vk VzeZ : proj é&aﬁ}{*{?} £ 10} = gsmgigﬁgf,}{??} # (0} .
(If it is possible for the zth MNP to make available
MNP mamm@dii%es in i%e kth national:economy then it
is tﬁﬁhﬁ@?ggiaaé§y given that he uses inputs from
the kth naticnal aﬁéhémyifaf ih@lérﬂdﬁﬂﬁiﬁﬁ of

MNP commodities.)

Our definition of always desired commodities constitutes an application
of the Arrow-Debreu {1954} concept to our model.



A
et Y = 3 Yf and for k = 1, ..., K define
zed © : ; ;
Lk k-1 k-1 L
H := {hel ‘EEL;Q%“E’* @Jgi L3+ 4 |
¥V yma pr‘ci{ﬁﬁg}(%’ﬁk{@}}: y?’fK <0}
and let
&
He=en o

The set H contains all nationally available
commodities in the economy E which, given the multi-
national production technology, ?Ma are input
commodities for multinational production. Since we
have assumed o> 0 there are at least }wg national

economies %s ko, ; # k in E for which Hk, Hk are

non-empty. (Note, in conjunction with assumption
, k . . :

A9 below, H  is non-empty for all k =1, ..., K,
. k.. 4

while U7 is non-empty for at least one k).

kM .
Let v = p?ﬂjiﬁig}(

ABc: if yeY ', vy = (y

then

Th ﬁﬁij | jk’ﬁ*b k'™

¥

Ehégﬁk:

- L MM
hetW/UALh,houh boy = g0

h h
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{Each commodity in H is internationally iointly
é( H %e

] p;v,-.n
x4 ‘t»m
o

productive. For any heH one can find heH

such that by using strictly move “Thput of heH

% TR . K’ :
and at least as much Thput of ﬁéEH the output
i s 1ty) can o
of hge {an always desired commodity} can always

be increased.)

A9: {F k=1, oKy such that prod, by { sy o 03
| 3 an s D béﬁg}izaz 7 *}}5‘
i.e. we assume that none of the rational elonomies

k Vi , e
sk =1, Loy K ois in g state of autarky die to

£

the absence of an MNP Tink - see séction 2.7.4.

Ty, . . ‘%5 g oli“j 5‘:;‘““’? : ¢ Yoy . - §§§
AT0: k=1...K 2.7 if ?QUJ{EQig}g?Zj # {01  then 3 ig]

ek ; o
such that b:,>Q, i.e. we assume that each MNP has
shares owned by consumers in each of the national

economies where the "intersection® of the nationally

traded commodity space with his production set

is non-zero.

.??C @ w @ @ 2
The case of autarky of a national economy is not interesting. AS is
merely a convenient assumption fo exclude the case of autarky of one
or several national economies, ,
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Proof

We follow the Debreu {1982) method of proving exigt%%ce of a free
disposal equilibrium by transforming the economy E into a social
system, A, then proving exfsteﬂce of an equilibrium for A and then
demonstrating that an equilibrium for A is an equilibrium for

the economy £, However, there are some modifications to this
approach which stem from the specific structure of -the economy E.
We have to describe the 3@@?3? system such that this structure

is preserved. Specifically, since no trade is allowed between

the national economies it seems as if we might need K market
agents, each being charact&riﬁed’by a choice set Pkg a subset

of Rik . and a utility function tk, to be defined below.

Moreover, we cannol ignore the fact outlined above that the MNP's
choice of a multinational pr@duaticﬂg“yfﬁ given the choices of all
other agents in A, including the ghofcgs of the K market agents,

is restricted by a budget constraint.

Our social system A is denoted in the following way:

k k}

= (] y
A= (G rke (V)5

kyK
k, P }k

V'mkf , ; . k K N kY
(Vz)zazﬁ ((lé‘a»}}iazgﬂa (%3 iyz}kzl’ {Z{b}}ZEZ}H

Here .

R ?Eg ¥, ?i{a}g yz{»} are defined as in sections 2 and 3.

The closedness of preference relations’ (A3) implies that there .

. . fo . k . oL Lk : o
exist continuous utitity functions us for each icl™, k=1, ..., K,
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J

v
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jo]

Koo ko ko ko «
~. in the sense that LR x%k is equivalent
3 3 H

i

un {x oz ( K} {Debreu, 1954)

gﬁ denotes the utility function of the jth producer in the, kth '

national economy, defined by

(U TS R (TS I i

7 ﬁﬁ&g ?
%i?iyﬁiz‘?}

J 3~3
k k

P §§

is the utility function of the zth MHP, defined by
%}K ﬁk K

H

N fy":'g ‘Ls{: k §
Vz{{"\ﬁ% %/zk k=1° {(\}WZ ed =12 i}" % ,.;? 3}"‘{ Py 53‘ 5 oxas
K Ko
1 z 1 k k. k, Mk
v, T V.. | where v, = 522 Py, and vﬁ = kg“ p {y£;5 y@k}
b K4

is the at%!%ty function of the kth market agent defined bv

;g‘i qk%
E { fx } k 35 Xﬁg 33 é&}g }9 {f7$ y ¥ jZ ;szg Q gl v .
e , Mk .
o 2 R ky% -z €y§ ty, * IR wy)
iel” Jed ™ ¥ zel = jel
m+n 4+ K

In order to apply the Geb”%u {1682} theorem of ex%ﬁtﬁﬁa&

of eqa@?ihr?um in a social 5;s£em ?3 the above system A, the

following conditions must ha fulfilled:

(1)

(2)

Y, ?k are non-empty
: 5 P
compact, convex subsets of R,

iy e .k k :
The utility functions u;, v_, yzg ik are real valued,
H oF i

continuous and guasi-concave for all agents in A,

Y s e
Tgelter?

» P

s P

s P

K

%

Ky

H

} s

]

i
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The g@??g to set maps I and Y, LWiich d@tnwm}ﬂﬁ the
rmgi?%cted c?@sga sebﬁ of the ith consumer @n the %iﬁ
economy and the zth MNP, given the choices @? a?% other

agents, are non-empty, continuous and convex valued.

Two aspects of our social system immediately call for

special attention:

g
fat3
gt

o . k .
How to define the price sets P, k = 1, ..., K, in order

to fulfil condition 12

Suppose we use the price simplex defined for each national

market over all nationally traded commodities, i.e.
i ) , K- b )

P = (e R Sk|z pf = 1, all het 3 Ll o B LT
h J=1 J= '

Quite clearly, the equilibrium condition 3 in the

definition of a F.D.E. is not homogeneous of degree zero

with respect to pk, We recall that the profit

maximising problem for the multinational production part

of each MNP is: choose §§ e v, (.} such ihatwp§§ z pyf all
. K 4 '
M P # k, Mk ok
¥ ﬁ*‘f%ﬂ)@ Py, = I Q{y ?:}"? }
z z z 0 z z
. VIR T
Note that ¥ v (p") 1is homogeneous of degree zero
’ kK~
koL
inp, i.e.

ks
H

| S @f‘

i

;g‘(‘
Yz (rp
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29.

Moreover, for {Azgaﬁﬁmk JeR,,~we then have
K K
~k, Kk Kk
L Yzi% p )=z szp 3 ¥ iﬁ}
k=1 k=1

, . . Mo :
However, the profit function @y% 15 not homogeneous

of degree zevo im the different ﬁaiiﬁﬂa} economies, since

v rave tnat 5, s O D, s G D)

is in general not equal to {A§$zj pg, cees D wg{y1 oY éag)g
syt ? . yéﬁKiiwherthhé y'-vectors are the new profit
maximising production vectors, and therefore typically
different from the y-vectors dug to changes in 'relative

orices’ between national economies.

The*hudget’ﬁ&?réspaﬂé&ﬂée yi.méy‘ﬂﬁﬁ be continuous for
k

~pXiz 0. -The Tastiproblem can be illustrated.as follows.

Let ak = ., The kth- budget correspondénce for the zth

Moy

ﬁ%9$ Yi&*fgzde?%ﬁed%byv%hg set*{ﬁrsj(ﬁﬁkgﬁy§3§ X? 2 YZ |

koo My ke
Py, ) s

e

Lab T Can Pedtna ' ’ ,
. . , . k
Consider the price sequence p_ which approaches Pg and

K,k

i’

i

= i@‘ s @?% fi, as shown in
@gu?@ évbei@ww~ Let pk be guch Lhat ‘the price of commodity
ﬁgA is zero. e LAs }Qng as. ? # ? “the MNP's acquisi-
tion of inputs for the mgéﬁxﬁﬁazaﬂQE grsdactzan is zero,
i.e. y?k = {01 all n. But at gg the MNP mgganQﬁira'tﬁe

entire endowment of this commodity, wi .
Z
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(Figure'1}

However, for later reference, we note that if the orice
i Ky s s - .
csystem p ={p , ..., p")is multiplied by 1>0, i.e.

\p = {3@1

o K - im ey s o
s .3 AP} then all equilibrium conditions
are unchanged.

We therefore define a new social system

A - <zx§}ggga (Y§>jg3»>§;;g (Y070 (W), ik,
fygfjggkjixzﬁ (Ve (0D ks (1) JO,
ii?i?ing Yg( ), .75 P 1)

whe%e .

P=i(p, ..., 0N e RL1 x...x R'K § g %q pi =1,

k=1 h=h



.

kgt

where h = 3 L .+1, h= % é“%L%

2 ¢ R
e B %
EOEN

As will be shown later, due to assumption A8 the equilibrium
price of each commodity belonging to the set H is strictly

positive. Morepver, assumption AS implies that

least one commodity of type H in each of the k

o
.

national economies. Consequently, ¥ k 0 < p

there is at

=1, ..., K

# 0. By choosing

L' J i B3
¢ > 0 such that ¥k ¥YheH z;:p; we can therefore, without loss

“as we have done above.

o v o { - A .“E N " *3 5 e
L g:}ﬁ inkgfggfg’kxg‘ {§§323£§?5%m£9 {}Zﬁ ¥

pig ,
- K k I .k Mk

= rp{ Ly % = 2 K 5@ N {§2 % EZV% ¥
k=1 "1 70 Fedn vzl i

=5
#
=
o
po]
FN
ey

A11 other elements of A are defined as for A,

£

(i1} this equilibrium is also an_equilibrium for A,

We now show that (i) an equilibrium exists for A and

of generality, confine the price set to the closed set P,

By assumptions Al, A6, and A7 condition 1 is fulfilled for

T

all consumers and all preducers’ choice sets in A,

P is non-emply. convex and compact.

¥ ¥ K a?
k iel”

A4 {Debrey, 1959}

is continuous by A3 and quasi-concave by



The continuity and quasi-concavity requirement is also

k
Fulfilled forv., ¥ Y

3 e Vo ¥ , and t.
Tk jed 5 zel

] k-

LK ?

oy £

We now prove that {a) ¥ Y?{ﬁ} is non-empty and

eZ
continuous {Lemma 1) and (b3 that 10(.) for iel

?

k=1, ..., K is non-empty and continuyous. The proofs will

rely on the following results:

&

Lemma 7, Debreu 1982)

oy

If Y is a non-empty, compact subset of R and M is a
map from R° to R, defined by M{p) = max pY = max py,

ye¥
then M is continuous.

{Lemma 3, Debreu 1982}

. v . 0
1 X < RY is non-empty, compact and convex and w~ is &

s O c Oy .
real number with w >min p X, then the correspondence

T{p,w} = {xeX / pxswl is continuous at {pﬁ?wc},
{Debreu, 1959, 1.8(4})
If X, Y are metric spaces, ¢ is a continuous correspondence

from X to Y with compact values and f is a continuous map
from Gre to R then the map m from X to R, defined by

m{x) = max f{ .¥) 1s continuous and y: X-+Y defined by
yed(x) )
pix) = fyeo(x) / flx,y) = m{x}} s u.h.c. correspondence

%

with compact values
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{a} ¥ ?zi’} has non-empty values:

%’: : 4 %2 3 H
(OeY, ¥k and 0eY)) = Oey,(p), ¥ peP

Lemma 1

If ¥ ge? ?? is non-empty. ¢compact and contains 0

M

for k=1, ..., K, ¥ is strictly convex and contains 0 ¥ zel.

and A8,

Proof
The proof proceeds in several steps:

(1) ¥k »yi is. w.h.c. and has compact values.

e (MK aky M

ﬁhegb& {}E s Y {a proj. EQLg}{¥Z} and
. Mk

et 3% = (%

The dohain of %, isPK = 1p

s P i
+ yig),
ke ﬁik?fgpe? prag{yigxﬁp} = p }
Observing that ?g = prﬁgggém;}‘?;y P is compact, and
proj is & continuous map, it follows that Pk is compact.

The graph of Y§f Gr vi is the seti

(e, yiﬁa P x @Vﬁkfgjaa}ivﬁi | %i e §§{§k}5

Let {pi, s )} be a sequence in Gr ;i which converges
to {ﬁkg'y }3 éwaw ?i %'pi and §§ﬁﬁ» ;iéj

We now show that {? ig} e Gr ;in |

Since %i is compact max gi?i is continuous in g§
{Lemma 2, Debreu, 1982). ﬂ%ﬁh@ max - @kyg > max p, ?g
isg *‘fi and %k wig ) ;’.%f siyig as five .
Rs p, {my o) S max $k¥§ { because %znsgzxﬁ 1)

Tim @ iwy o) € 1im max ﬁi’iﬂ

s fivoo

Hence §k »yi@g < max p, ?EQ j.e. 5@ R y e Gr y .

’k M

“%
So Gr Yz is closed, Y, is u.h.c. and since ?

is compact, %ag compact %é%&ﬁﬁ



(2) ¥ zel y_ is u.h.c. as we saw above that ¥k

k. , ; T
v, s u.n.c. and has compact values.

(3) ¥k vy~ is T.h.c,
~1

s : L
We first prove that v, is l.h.c.

The proot consists of two paris.

G E k- ok otk ke
Consider the sequence Pp Py and Yo of ¥, {p“éﬁ i.e,

= M s = ~k k ”& k
4 4 £ ¥ onrn ty, W Yo N W’z h I H < By \gf
“352@ ‘2 %f‘ﬁiﬁwﬁ}(}zﬂg Y7o WITA B Yz S MR Po

» % Py . ;{
(1) We construct a sequence {y } such that

*@5\3 m%{« ;é\ B <
(1 Y zn® ‘z%?ﬁ} i
ko Tk
{“' ad
2] YT Yoo
. A ko ; . . .M
Suppose first that Yo 13 A0 interior point in ?Z
. ra

Suppose that all prices are strictly positive.

- N%‘i * X %
Define Yon coordinate wise as follows:

g P

K Pon -k ¢ oL max(=pg + o)V
Y T g yo o4+ o
“znh K Z0 | Qk .
Pah & nh
k-1 k~1
ho= I L.+1, . DLt
i=1 jerd K
As o> we Tirst note that
MZ{; t}( mj%MMM Yo ,Mg : 4
Yanh > (. Yzoh ¥ TR T Yaon v
“kPon
. e -
Sp v -
”Q}Ezm% Yoo
: Saa&ﬂdéyﬁ : B o £ kek
ok v o v b max (ep + p, )Y
NS N L WA AT SR W %
! = oy h=y L,.p
o , k' Tnh
where k-1
ve %L+
=1
k "k kyk S kky
E= . N oo e
{aﬁ Yon @ﬁ¥ @Q z | mex p ? }
and as we know. that @ii y§$£ <. max ﬁ%¥§@ we have
i
Pn { yyri < max @%?Z
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i
N

ﬁhﬁaevm? §% = 0 we set ¥,

Note that ¢iven assumptions A8 aﬁu a§g ﬁg % 0 ¥k,

R, S ey . .
(11} Suppose now that ¥,, corresponds to a boundary point

~ M ;
Yo ?Z then two cases arise:
{a

"k 5
} the constructed sequence > ¥, COrresponds to a sequence
~ ce M . ..
Yon with ¥on a?g except for a finite nuvber. Here
") F# .

the proof in {i} above works w&aﬁ@ua m@d 2ca€3&ﬁ

{b) Ef or an nﬁ{?ﬁ?ie number of n %ﬁ&re éﬁeg not exist

I~

Yaon ?ME then the following maﬁvf?gaﬁsgﬁ is méée

to the construction of the yk

2qu :
op Squence

From the proof above we have a sequencé of
.
hyperplanes, ﬁygéﬁ where
k1 k Ly k k k7k
- e mE S = niy b
ﬁypﬁ Tz SR Pa¥, T B

L
Let ?z W’pfﬁgiﬁig

MO

Since 0eY! and 0eYX vk yzez, ﬁa;kig ) ¥ n, ¥ plepk.

C Tk
Consider the sequence {y } constructed above

and suppose for all n v ;?ﬁ # ?fk .

We now substitute each point y Kﬂ with another point

"ok kST T ke
PR . ER

Yon | ?2& such that y § @éd 3234J Hg§§ jﬁ the

following way.

For each n we know that ?ggk is & non- ﬁmgty g&ﬁyex
ggbgeiﬁg§f§i§ﬁ g@?%@%ﬁ%ﬁg % and } 'y :
ﬁsx?ik %5 convex éﬁﬁ containg yk a%dhﬁ it contains

e
¥y g OF,

Haoo

the set V = { § r'k § ;g

2o S
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For sufficiently large n, Hypiﬁﬁ vV # 0.

“k “k ko ko Sy s s
As Yon * V20 aﬂd»pﬂé‘ Po for ﬁﬁw-’ it is Qosszb?e
for each n sufficiently large to choose a point
v e mypf v suen that Yin TR

ik

So by construction Yon © Y (Q ) for all n sufficiently

large.

K-
% (4) ¥ 'zeZ Y, ((9 k= 1) = kf} Y, (p} is l.h.c.

s&nce yk is 1.h.c. ¥x5 as yk is 1.h.c. ¥k.

Henca Yy is centmuous_ -

k ,
{b) Vzal k 3, ers Ky T {(p, W } is non- empty and continuous in p:
Given the defxnation of wk and P, ré{p@ Wi> can be
wr&tten as .
- k k| kk  kk K kek
rilp) = {xgeXy | p'xy < pfult 1 0t p"
| 3 i io= i jgdk 3" 73
k

Kopkekoy Ko o iy
N 2226 %z(;} Y, + p (ijiﬁuk)(f}v’z}}
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M;,gjagk 95Y§ implies that pk§§ = max F%Y§‘§ e
Vzel Ss?i implies that pk*g = max pg¥§ >0

t:zké{
}?
N T

As by definition (§§k L €7,(p), we have

Py, Y,

by

of; 20 Vel W k=1, L, K

k

[ S

5% > 0, viel®, k=1, ..., K, vzez

ek YE

Next we
‘divided
{1}

To finish proving that %{*} 15 non-empty we show
that min pkxk < pkwi where it is given that

L k o8 k Lk
X.% < R°K and mieﬁ Mok, op €§%+ .

Let Rk = Rk x ROk

Wy
fan)

A8 and A9 imply that ks o,

& i :
A5 implies thai for Qk > 0 Qkxk < pkw§;

W

show that §§(°} is continuous in p. The proof is
into two steps: '
w?{g} is continuous in p:

k k-k

¥ied Y§ is camsaét #$: g'yj isAﬁqatinu&as in ﬁk:

and

| @252 Yk'%s ﬁaﬁgaat = Py,

kok is continuous in gk

‘{Lemma 2, ﬁﬁirew §§82}

Fiﬁ&@@g consider the m&g p -+ pk §r036RLk}(y }
Uniqueness {strict cmavex&t; of Yf} of the solution
to the maximisation probliem defined by

mip} = max @yf combined with the second part of

i
¥, ev,(p)
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1.8{4}), Debreu, 1959, above {which we knaw'isiaggiécabie)
imply that m{-) and therefore Q?Qjégék}{§§} varies

continuously with p. Therefore the map is continuous.

{2) To prove that T%{@a w%} is a c@ntiﬁaaus’cerwe$gandence
with respect to p we first note that wi = w%(p) yaries
continuousiy with p. é
Define g{p} := {(p, w?) . The furiction g is then
continuous in p.
Now, f§€p3W§}} = §§§§i9)>«
Using Debreu (1959), 1.8(2), then gives that if
the correspondence ;§( Y is continuous with respect to vy,
then the composite correspondence ??{ ngi) is continuous
with respect to p. Te obtain %i{p} continuous with respect to p,
note that msa pkg% < @%ﬂi for each p%;Pkg therefore the continuity

of Ti{p} f@l?gws from Lemma 3, Debreu, 1982, Al and Lemma 1 above.

As y?{*} and ?3{»} are convex valued, all conditions for existence
of an equilibrium in the social system A are fulfilled. Hence there
-k =k =Mk ok mk K
({X ).EEI g ( }}33 ‘ {Jz%s ‘J\Z ® }!z }ZEE % }k -§ gQCh that
-k

for k=1, ..., K %zaik §§ maximises uivcﬁyfﬁia} and ?jedk yj

maximises vi on Y§ relative to ékﬁ VzeZ §%§ §§k§ § k}“maximéses
K, ; S A
gi on TT vk and vz on k } re?at?ve to p = €ﬁ7g’,@ .s @ ) and
z k=1 2 z

p={p, .eos P } maXi ises ihe uwﬁé@ty fuﬁatzau t on ?



{14} An equilibrium fn'A is also an equilibrium in A:
In order to get from A to é/wg made tﬁé %@?Eﬂwéﬁg
substitutions,

The price sets ?k€$j%i?§ k=1, ..., Kin & were

replaced by the set ?ﬁ:&iz KawoX ﬁiﬁfﬂ A and the

utility functions t&=pR( 0L k=1, LK

in A were replaced by t = T p“(., ., .. ). N=m+n+K
‘ v 01 K. .. .

As P = ?3 X ... X PK and p = §§§§ cees P )it dis 2

straightforward application of Debreu (1959, 3.4(1)) to get:

CHUUI-L N LIS ) = max AL B

if and only if ¥k = 1, ..., & BY5° = mox ¥,

where [ = %gx X ﬁkg and m% is tﬁe set of attainable states
in B k=1, ..., K

An equilibrium in A is a Fw&aE; for E:

It remains to be shown that an equilibrium for A, {(x 1

(y }ng {y ? :fgﬁ u?gﬁ ;g}§ . satisfies the conditions

zel®V k=]

1 to 4 in the definition of a F.DLE. for E .

3

ISI

Given %@ above &qaz?sﬁw um-allocation for the social system A we have

viel®, k=1, ..., K
kek _ =k kT ok o=k=k oo kok yzkosk L oMk -ok
PRy 8 Prug v 3 85 Pyt 2 {805,000y vy, by
Jed zed

Summing over el ?@d*?@ﬁg;ng %er%s and noting that

T G Kk :
Iy %. 1, ¥333 and ig L85, = 15 ¥zel s yields

il ‘ 6;

- . ol e - -
{ z x% - I km% - Iy ¥z {yk + yﬁk + ¥ s 0
IS L PO LS L BT St S



A
A

‘The term in the square bracket is identical to the definition

of Qk, Hence p<;¢ < 0 ¥k,
We have to show that {ﬁz s } { Caes ig} =0, i.e.
¥ mk k
, Pu = 0.
Fix ke{l,2, ..., K} . Let %§ denote the set of a1l commodities

traded in the kth national economy. {The number of elements in Mk
is i’ik"f"oz 1.
We know that §i§§ T 5§§§ < 0. (1)
heH™ & ° hel sy H

gk
"h

Claim 1: >0 ¥ herfu oK

Proof:

(1) Suppose T K20 for some ned

Thus %h =0,

By A8a 3zk > 0 such that {QE + zkﬁh} ?? §§ ¥ ig§k3 where

ﬁh is the paaﬁtév& unit vector of the (2 + hlth axis in RUKTOk
$§ 0 = E (% } = kk ﬁ = 0 and pkka + Akﬁh) é R§ .

HSQCQ’{R» %>k h} T&{?}

By A3 %xi + A 8 } k g => U

% \
But xk maximises Uy on ?Eigg,

Thus, gi < 0 cannot correspond to an equilibrium,

We conclude that wuy 2 0 and p. > 0 ¥ heD

{11} Suppose for some heH< ﬁii < 0.

Thus ﬁi =e>0.
We now show that 5; < @ cﬁnna? be an equ%§3bv2um

excess demand as this would lead to 8 contradiction,



tet 3 = proj pli (= 7% be the total equilibrium
Zed S ; i

. . < . . i . Lok
multinational production in Rk, corresponding to p, and |

et §§ﬁ' dencte the hth coordinate in R-K. Assumption A8c -

- 1r-1§ & o .‘. N
implies that for the given ﬁaﬁk 3 y?%:yﬁ; 4k'#k such that

kM < =kM
Y Iho
k? kiiﬁ “kgﬁ
£ . ; .
Ih,e0" Yoo > Yy
o O
K KM Ja§;*ﬁ if §§*% # 0
353&:% : ‘ Vi = } O 0
G i . "*3( ﬁ
\<0 if y. =0
R
heHUDN(h,B',h e o %@
oo h h

The contradiction is now obtained by showing that
y% wmpfzﬁs a gain in profit:

'§h =e >0 = av;% < ﬁyiﬁ 0

- . - - K'M = -k'M
From (i), p. >0 = p, vy, >p, ¥
b hg ﬁﬁ hﬂ ﬁg
Y KM
Let & = SIS M Py, ¥y, > 0
oo o 0
K kKM kP
@h;yigﬁ Padpy”  or Broy <0
o0
- M -
p.¥. = p. f?
h h hh

For given prices and due to convexity of ?M one can choose

yﬁ such that Q{"§% + §§ } < &/2 and pi;{»jﬁi Vo< og/2.

Therefore profits with the vector ykﬁ = grajiggik}i z y? )

are larger than those from the vector §k% ﬁ?&&gﬁik ( Iy
&

e

)

which correspond to the "equilibrium” excess demand vector

ﬁg <0, ha%kc Thus §i < 0 cannot be an equilibrium excess demand.

We conclude that “i 0 and ﬁi >e vheH".



kak

A

Claim 2: 3¢ 0 ¥ heeN

. Proof: - ~ . :

_ Suppose ﬁi > 0 for hgeﬁkxﬁkm
! o

- . . ~ - . k-k
p maximises the market agent's utility function on P, Hence p'u

for each peP.

Choose a price vector peP such that

P, =€ ¥ hel
_— % Lok 4
P, =0 Y heH, hi h,
k 4 H .
pp 1= 2 P = {l-nel>0
o htn

Ho. . .
where n is the number of elements in H

0<ex 1/§Zﬂﬁ}

The value of excess demand, @kﬁﬁg is then strictly positive

which is a contradiction of {1) above.

~K k

Claim (1) and (2) = &S =0 ¥heD WRTL

i

<0 vheNSHKODK

Hence 1° < 0, and therefore ¥k WK < 0.

o
A

Given assumption AZ it follows directly from Debreu (1982) that

sk oo vk,

< U
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5.3 @rmbaéét%ga 1: suppose assumptions Al to A9 are fu¥f1§§ed ﬁﬁd

assume 4k, Fz'eZ: p ﬂ{yKO + y %@ + y ﬂ} > Q . If assumgizaﬁ ﬁiﬁ

is not fulfilled then Walras Law does not ha%@

Proof. |

Given an equilibrium allocation for the social system A we know that
K

¥'§€i S ;('"-"%5 EEEIE K{P’
-k-k <k k k =k=- k ~Hk w@k
PX; < Puws *t I, 8..py. ¥ I (s 3% iy b ()
i= i 3sdk iiv 7] zaz z iz

Now suppose assumption A0 is not fulfilied, i.e.
L . N
k=1, ..., K dzeZ {?{gre3{§§g }{?E} £o0) oy yiel o) = 0)

By convexity of preferences and non- Sﬁnﬁﬁiﬁﬁﬂg égx% = kak ?Seik?

i.e. egaa?%ty in éi} is th&%ﬁﬁd.
Summing over ieikg noting that zkgiﬁ =1 ¥ ja&k , we obltain

Coop i akwe.;@z k51 =0

. -k )
pl 58, %) - £, w %
K K jed™ Y zeZ del

jeI® 1 el

?"ﬁ( ""(ﬁf;g’i;}

-k, - Mk, ook
splz.(y, vy, +¥ ¥

- 1 3 e, Kok }{y Yy, t Y {2}
ze? del

with strict inequality in {2} for k = k..

With our assumptions the value of aggregate consumption is
equal to the value of aggregate wealth available for consumption.
However, the valus of aggwega;e consumption is less than the value

of aggregate supply in the economy if ék Ly {g + y%% y;k}> 0.

zel el
The 'price mechanism' does no Tonger work in egquating the value of

demand to the value of supply. The reason for this is that the
specification of the ‘price meahaﬁism as the maximisation of the
value of excess demand is insufficient to ensure Walras Law. In the

terminology of an abstract economy, the market agent in our social



.

system A would have to be given more information. His choice

problem, MP, for example would have to be

. — . kR =Kk
If a solution to MP lexists then py = U since ?gﬁ < 0 and
K0, k=1, L, K

For the specific case of our economy £ with assumptions Al to
| sk -k

A9 a solution to MP does not exist since the condition My < 0 = b, =

violates assumption ﬁﬁ'(p& ~ 0 VheH)

0



WALRAS EQUILIBRIUM

N

Definition of a Walras Eouilibrium {W.E.)

3 g e : § “”;{‘ 3 K N e ERR I
A set of consumptions {{x.). k), _,. productions
iiel k=]
GRY . 0F L (L) . and prices B = (Bt Ky o alted
‘Ej}égé }gajyvkiggzgg and prices p = {p°, ..., p') is calle
K

Fo.oo0y

a W.E. for the economy £ = (E', ..., E, 7, a;é?é%?} if

the following conditions are fulfilled:

(1} ¥ ¥ « i% is a solution to CP
k del
(2) ¥ ¥, ¥ s a solution to NPP
k jed v
{3) ¥  y_ is a solution to MNPP
" i » ; :
zel =
‘?\. ‘ ot ' &"L ot . **Ml ”7;“ 4
{4y ¥ zgx§~zkyzwg {yi%yj«%-y?}wzkmim@
k el Jed zel ' , iel '

-In the following we wish to relax the assumption that the

production set of each preducer in the econemy £ is compact and
convex. However, following Debreu (1958), we assume that the total
production set of the economy {as defined below) is closed. Horeover,
we assume that non-increasing returns to scale prevail: in the

aggregate, that is, the total production set is convex.

The!total production set of the economy £ = {E', ...y

’EK;ng {(Y:).: 5 may be thought of in several ways.
z7ze

(SN

1. The total production set of the economy E may be defined

5

in the global commodity space §§“a3 the sum of all national



G8.

el o

production sets and the total multinational production cet.

R }: ?»?
je. Y= 3z (3 Yoy v S, Y.
k=1 fedwz ¥ e
2. Alternatively, one may define K + 1 total production sets,
. : e . S - 3
comprising K total national production sets, Y = 1, ??_
| | feakuz T

k'= 1, ..., K, and one total multinational preduction
UM M |
set, ¥ = % ?z . Hote that ¥ is a subset of the correspond-
' zel ) "
ing national commodity space, R™X, and Y is a subset

of §i¢

3. Finaily, one may define K total production sets, one for
[ .
each national economy, E -, taking into account the subset
of the total multinational production set which 'intersects:
the kth economy's nationally traded commodity space, i.e.
kM Koo My Lk " M) . M
YO = ¥R 4 YK yhere YN = 5 e YK = proi, Ly (Y0,
. *?‘}%: 3 f? i\& K
gvs ; z,g RSV WAy : .
¥ = 1 ¥?f
zed
The third approach is varticularly useful for our purpose, given
cur assumption of no trade between national economies. We
‘therefore adapt this definition in the following.
2 Theorem 2-
T . . i«} K - Fa % k b > £
The economy £ = (E', ..., £, Z, {??;?Sz} has a-W.E. iT

for k=1, ..., K, assumptions AZ? to AS and A% to 410 of Theorem 1
nold and assumptions AL, A6 and A7 are replaced by Al', A6' and

A7 as follows:
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i
o

el

pf"%}fgz
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nal econom

®

g
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£

for
i
i

i

=
eCono
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&

P
b4
i
2
K~
oy
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{11

-

oy

wend

)

¢

s

‘Since X

The attainable production and consumption sets in £ are bounded:

Con

sider an attainable state in the economy £ , i.e.
\ . .k . .k Wik 19 K
1

* 8.
[4

. Lk Py ) ) ; . !
g > Wplgez v Yy dae7 k=l

poulll
4
<
i

H

ek

¥iel , ¥k, tota
production in each naticnal economy, including total MNP inputs

and outputs is bounded below, i1.e.

gf . A \E(\ i g
Ly ¥t I ik 100 BRI VAR L w’;f ¥k,
Fed sl zel - 1 el

By assumptions A7'a, A7'b, and A7'c, it follows from Smale (1982,

Lemma 2) - applying it K times - that the attainable production

Y & Lok L My .
sets in %% . ¥ ?z&ﬁxg it bounded and i?k‘ES bounded ¥ z=7, Yk,

s

. k , . "
Since ¢ , x. is bounded above and each x; is bounded below,
LS i

i

T
€A £ -
ST o N s k .
each attainable consumption x. el is bounded. Hence ES is bounded.

is attainable in B, k= 1, ... K,

i
~h
-4
sl &
Lot
ot
[74]

ttainable in £, k=1, ... K:

3]

- s KM L Tk L ;
The total production set Y in E is identical to the correspond-

8 ‘
: . PO S . . .
ing total production set in B and endowments w. . ¥Wel ', k=1, ..., K

are identical in both national economies. {Debreu, 1982)

3

yg maximises piye on ¥

g
£
e
ot
iy
by A
W
s
g
0w
]
g
<
=
P
e
st
=
i
I
]
(71
kel
g

vE for vred“Uz, k= 1, ..o, Ko (Debreu, 1959, (5.7))



P

Byt

then it al BTN . U % Ky ok
en it also maximises py_ on ?Zg&} = Loy p),

¥
P
£

where ) ,
7 ::;g{f 5(’: 3 ? ’ M U?fg’ ; w& ?‘%?{ it
‘i f2\P {8?$’§§fg ek yz » V50 1P {M5§ T Yy

Fi
e

sl ¥

s

%

o Ty i =k k
From {a} aagva$ if max @g?z exists, max p oy

L .
and max p Y. is equal to max p-
e

*“‘s.
- N

. Since Y_ is strictly

B

cohivex we have the result,
Thus the budget set of each iel
5§§st€?a%§@ﬁ of 5% %ér vk « = f K
§ Le ” } ,,7,: ;fgifi o s o % inw
Compactification of £ 1o chtain E.
Since all attainable consumption and production sets in
-;;T,,‘ £, 4 *;}
t are bounded we can choose for esach %“gr@my EX 3 compact,
Giie SN i Koo by k
convex sef wi s% centre zero, { a:ﬁ% sy h that C

contains in its é&z erior all a%a&zm%wgé Q%ﬂﬁu&?if%ﬁ sets,

ﬁf"

.
X,

~and production sets, ?

sl e

The set € is also compact and convex ({7) of 1.6, Debreu, 1959),

géﬁh centre Z&%@gkfﬁﬁﬁézy iet C' be a strictly convex subset

£

of R" such that C'>C.

Define for k = 1, ..., K

i 5 '
¥feduz Y = vknck

L
Yrel E"% ;«; ygjﬁ L

in ordey to ﬂﬁﬁﬁﬁ?%“i an cgsa%ﬁy
=1 w& K i § };ﬁ

Shimgagr ™
sy
"‘i
g
b
o
i
14
=
2
g

&

s e Z, { ?

b
g

[ 25"'”‘

&fﬁg

§

ix
- 5 TR o I w@;‘ .
E = {a%yiwgmy RN (K
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[

S

definition of X

ok 5 INT ORI S S S SNV .
X; is replaced by K ¥iel™, ‘; by Y, ¥fed UZ, and
¥ zef %2 is Sﬁbat:z%L&d for ? 20 where ?Z = ?fgfx, X @“

% 5,

Note that C' contains ?z in its interior. By the definition

o f“};,; o X : ’ﬂfﬁ s i‘i ;- 3‘: %{ ?\%L fﬁg‘-{m L K
of x5, Yo and Y, the state ({x).(y:). vy ., vy ¥yo5
i*0F 7° TR 2 Yz Y sy

El ,*:3
is attainable in L §f it 15 attainable in E,

-
Y]
(]
42
T
w
[
N

H

“

&
.
57
f]
i
4

learly compact and convex

b1

for each iel™, k = 1, ..., K. To satisfy Al of Theorem 1 it

. ; Y i RE A&
remains to be shown that X, 1s non-emply. According to AD of

5 ek . K

Thegrem ¢ the state

!”{“1

1
~ : PR 2N T »%{ - : (\:;2‘.;3 N Tl s r:k 5 o~ oy
Ge¥, ¥Yfedis? and 0&;2 ¥zel. Thus ; 1s non-empty.

(]

Assumption A

Mty

ES

of Theorem 1 is fulfilled, given the

and agsam@téﬁﬁ A4 of Theorem Z as the proof

M

in &ebrﬁgg 1982, Theorem 5, applies directly.

o
{0

Assumptions A3 and A4 in Theorem 1 are also fulfiiled

for the economy ? since these assumplions are unaffected

Fi

by the consiruction of the economy £ , and they are assumed

to be fulfilled for £,
J s ok N O
the production sets Y. “and Y, in £ are compact and convex

p—

i,
. S S Ui e ] s
for ¥isd , ¥zel, s ey K. Since each of thess

production sets contains zero they are non-empty and hence
atisfy A6 and A7s of Theorem 1. Y_ is compact, contains

sk

zero, and by AB'b of Theorem 2, s sirictly convex,

o~
(3

4

P R T

Cf is a strictly convex &&%CE of T%“ and % R s strictiy
7 M

convex, then Vz = YD is strictly convex.

Z



Assumption A8 of Theorem
; A e . L T . Lk
economy £ @ by ABa of Theorem 2, if hel", el

then E§Ak > O such that (x

Thus all assumptions of. Theorem 1 are satisfied and a

Bl

.E. exists for the economy E.

]
o

-

N <IN
A F.0.E. for £ yields

a W.E. for the economy E .
(i} A F.DLE. for £ provides an attainable state

for the economy £ :

: -k Ky ook Mk mok, kK .
et {{x), (v3), (v, ¥, s ¥, 1y Pl .y denote
§ w ES & FOR
"
a F.D.E. allocation for the economy £ and let
k R -k kK, =Mk, -ak “
u o Lk§§ - T ?yé - E{y_ +y T+ yz | I
el 1 Gedt Y zez < “ iel”
be the associated excess demand for the national

% %5 «;
economy £, k= 1, ..., K.
We know that ¥k y

. AT ,
Since Yki?§%:ﬁ it follows that

A
o
o
jost
ey

o
i
ot
&
iy
U]
A

¥ o =k . -k s ik ol N 4
kK kST g Yoo EY LAY -8 el =0
T oiel feld Wi 7el = . el
where
1e §
PP ¢ =E K «k - k
¥ fedir? vieY. such that Ly, ¥e.® L. V.ot
SETE Tk K § .



{The proof n Theorem 5, Debreu, 1982, applies

¥i ] %, 18 & solution to CP, k=1, ..., K

o,
ool
et
f—

ot
A

Fa
ot

{111 v, is a solution to NPP, k = 1, ...,

salution to MNPP,

,M
il
g
gt
i
if
pet
1
S
(2]
faxd

The proof of (11) to {(iv) follows directly from Debreu
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7 ‘Pareto efficiency

The structure of the wﬁ?%ﬁ economy described in the previous

sections suggests two applications of the Parets efficiency
economy as a whole {Global Pareto Efficien iy} and secondly,

the criterion is applied to each national economy separately

(National Pareto Efficiency).

7.1 Definition of Pareto Efficiency

a} Global Pareto Efficient {G.P.E.}

Let D be the set of atiainable states - as defined in

A

section 4.1 - for the economy £ = {F N
The state
( Ky g K k KMk ak..K s N -
= () ry)s bvgs v, V00 = D ds GLPLEL F
veo ﬁ{‘ ;g‘{\.g §§"; Jx‘%?{ 3{‘%5’{1&2{ .
Foat = (0 0 0 L g e D
ke k ko Bk Kok
such that P X all e W 17 and A for
K k=1 '
Nk
some e ./ 1,
k=1
b} National Pareto Efficient (N.P.E.)
§< . Fey b < 2{\ & . g;t} .y
i D= W?ﬁgggﬁi%gﬁjm where 17 = ®m ig+ﬁ &%% noLg 2L
% ¥
k .k ko Mk ak., . o
The state d% {{xﬁ}g §y§}§ {ygg Y, s ¥, 1b e I is N.PLE
4 ok, Kk & ko Mk ek k
A4 = {(x7), {yg‘}g {y:"s yé* » ¥ )} €8 such tha
k ok k& . k Kook Lk
Xj g X%y 8l del” and xi" >0 xo for some fel™.
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economy £.is B.P.E. if

(1) X%{ e rarray ;,.,@%: _ ,
i ;15 convex, %2&4 sk =1, 000, K
. k . ) T &

(i1 %y 1s convex, Viel™, k=1, ..., K
aas o . .

{1ii} . no X; 18 & satiation consumption
{iv) %i is strictly convex, ¥ze?

The idea of the proof is to show that given the price system

ki .
H
p=Ap . ...op ) and total resources in each national gconomy,
;‘ b 3% gy e K 'ﬁg{ Lo i a4
e s ko= 1, .00, Ky foroeach consumer eI,k = 1, ..., K, the
L o T ..
equilibrium consumption Xyominimises expenditure on the set of

possible consumptions which are at least as preferred as the

equilibrium consumption and that the equilibrium consumption fis
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el
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at ieast as

i’ﬁ;

p@ssé@%¢ consumptions which are at most as expensive as the

m

equilibrium consumption. Hence the equilibrium consumption

3

-1, . S )
{5xé;$ e s {xé}} is Pareto efficient as there does not exist

another admissible consumption {{x

i
kook =k . .k . K, oK
X; Zo Xy o ¥iel with >, for at Teast one 830/ 1 Formally,
B k=1
let
4 - e
£
C=% (% &Xix } gg ?i} s gﬁy %W'§i
< ¥ 5 Z
k=1 gl fed™ Z zel
where
kx _ oo kookt koo k o=k N
x; = €x§~k§§ X éﬁ'i ;b Vel k=1, L., K
My _ ¢ M UM, My . ¢ =M
YO =y e prod iyl © prod, L8001
s «xg b ¥§3 wi‘i}}\:}k&;z: s o uf‘:gﬁ\m;{‘ gsg
- oGk L o - . s s s
The set Xﬁ ts the set of all possible consumptions which the ith

consumer in the kih national economy prefers at least as much as



= 3

the eguilibrium consumption x.. The
i

MNP productions which are possible for the

b

5 _ - M
use at least as much of inputs as the Qﬁa itibrium production, y;ﬁ
- 3 3 gt i" E £ - S SR s
Consider the function from K~ to R, defined by a - p-a,
% I ¥ . 4
P K L " i Ko ol
where a = {a , ..., a e R xooox Bk p={n',..., p)e R
H e
Ly : . " g S =
x R7% . HNote that x ¢ R™ hds zero coordinates everywhere except
for the coordinates corresponding to RTK
As m? is an eguilibrium consumption we know that
g{ i“ l‘i ot }fw “""‘%f‘ ¢ %‘: %f = 2 e “ v g
DL < op X, = Xy s x;g By %S%ﬁmﬁi?ﬁﬁﬁ (i} and {i11) the
BXs 2P % 2 V >
conditions of {2} of 4.9, Debreu, 1959, are fulfilled. Hence

koo ok =k k k -k K .
we have X, x . X =P p X, pX.s ¥ del', k =1
H i H [

Therefore x.

From (bi{i11) of 7.2 above, y minimises p-a on S IR
IR T el o My o s ST S
Note that ¥zel min p{-Y 7} = max pY?gﬁ}g given that y_ mini

h MNP and which



From {c} of 7.2

P Y %, - T
ISR S B
kK jel fedv

£
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2{ o A - Iy
be i "{k ¢ Fed
| R (R R

5%,

- S 4 k “?‘%3{ iﬁk H
above, I @{i? = I Ye= I wos LY Ry Yk
fel $Eﬁ§j§» iel” 7 zel T
Ky L kLM
' k iel zel 7

¥el = & 0¥ N S . \
4 f Lo7 £ minimises p-a on G.
e E O

The rest of the proof follows directly from 6.3 of Debreu, 1959,

Since assumptions (i} to {iv) above are fulfilled for the

economy £ of Thegrem 2, an equilibrium for this economy is G.P.E,

Theovrem 4: 8 G PE,

allocation ((X

is an equilibrium for the economy E = (', ..., E°, 7, (Y_.})

retative to a price

Y

ki

ﬁ k %

) -k
el E

el

4. for some 1 LT

Fes

4
system p = {@ég x‘$g'@a}? g F 0 ¥k,iT

minimises p x. on

maximises p Yg OB

M

i 4:;»?%‘?& awfiik' 4 o ‘
= {{y, s W, }} maximises py, on ygiﬁ}
=k C s .

X 15 ot e satiation consumption
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e, ..., £, Z, (Y, }%

‘state in the gconomy £ =
ISR i M1 ol By m&
{Ui?hg}s {ff} {ifz s ¥ }%% ey {%Xigﬁ E,}[‘f}? {f s ¥ }}
such that x?}wz é? all iel®, with x; w'if + {?;ﬁ?}{m§?‘} and
Mk y
m=oqh,
¥, 0

Note. the case described to obtain the result of the above

Remark ma vy be called ‘unintended exploitation'. From the

perspective of the consumers in the kth nﬁﬁéﬁﬁai economy
resources which gﬁﬁié be consumed in the absence of the MNP's
multinational production are no longer available for that
purpose. In this sense the consumers in the kth nationa

econiomy are exploited. Exploitation is ‘unintended' in the
sense that g?éae taking behaviour and profit maximisation are
usually considered deﬁifaéée properties of firm behaviour.

At times it is arg t%&% so-called multinational corporations
bestow a benefit to *ﬁﬁsi countries' in the form of ‘new’
iﬁﬁhﬁ%%@§§§5ug Again from the perspective of the kth national
economy MNP commodities are 'new' in the sense that they cannot
be produced with national production technologies. However, in

the case considered ﬁﬁ such benefit occurs {&k = {},Moreover,

given our ﬁsgampi%@ﬁ that ¥k ¥zeZ ;?“aé% such that ?k = ¥§
the naticnal Qara of the MNP's production technology is identical

to that of at geaat one national producer. Thus, again there is
no “technological benefit' for the kth national economy.
t should also be noted that unintended exploitation does

not occur 1T the assumption of ?i is convex is replaced by the
xd

; ko i . R 4
assuymption of Y. 15 a convex cone with vertex zero ¥ied™ ¥k.

a
In this case max gg?i =g ¥ jaég ¥k and therefore max @%?k 0
5 =Mk

Y¥zeZ ¥k. In this case ¥y = a.

see for example Kindleberger (1984)
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Concluding Comments

The purpose of the foregoing work is to take a first S%@& towards

et

integrating some of the observations and claims found in the empiric
oriented literature about the nature of so-called multinational

corporations into the Arvow-Debrey g@ng§a§ equitibrium model,

It is appropriate now to brisf y r%vé%w those aspects of the empirica
oriented literat which, by their nature, cannot be dealt with in
the Arrow-Debreyu model or which were left for future re search and

to outline further research which is in progress but cannot be

reported here.

atly

Many studies of so-callied multinational corporations are concerned

with the gquestion of ﬁ@w a Tim Jvt&%: a te ahﬁ@? ygical advantage

which enables it to become a multinational corporation. Vernon's

i1

{1966) product cycle theory is perhaps the best known and most

1

thorough example of this type of work. £ p@?iaa% work which examine

i

W

research and development’ activities of so-called multinational

we did not ask the qwegté@n of how 30&% firms acquire production

ohtains technol

b’
P
o

is not asked in the Arvow-Debreu model. The starting point is to

take production technologies as given, Parenthetically 1t should be
mentioned that if one wishes to study how technological knowledge

is obtained or developed by firms then this guestion should be asked

g

for all firms otherwise confusion ensues as to the definition of

a multinational versus a non-muitinational corporation.



al.

There is no agreement in the empirically ar%mg§&< %%iﬁrﬁiu?é

as to the market behaviour of so-called mulitinat @ﬁ§§ corporations.

Oligopolistic market behaviour in the sense of non-price-taking

corporate sector’ of a two country-two sector trade mod in his

o

i
ot
s
“

£
s
17
st

However, as is evident in the writings of Caves (1974
so-called multinational corporations are judged to either increase
or decrease the ‘degree of competitiveness' of an industry depending
on whether they decrease or increase the level of concentration

in this industry. We have chosen to model a competitive economy.
3 A

o

the

Recently, Hymer's (1960} thesis was severely criticized on

grounds of having been "misieading in its emphasis upon market power”

{Teece, 3%35}§§ Without wishing to enter the current debate on Hymer's

ontr zﬁuﬁzmﬂ to. iﬁm thegry of direct foreign investment it is worth

performance’ paradigm of the industrial organisation school {see for

-

L . T T ) N N s . . .
example Pickering. 1974). WMoreover, a careful reading of Hymer (1060)
?3&@ lso Dunning and Rugman (1985}

‘x}
L3

Log

P e vt~ Doves Biny: 1006
See American Econdmic Review, May 1985

3. v . : )
“Sp-called W&7tfﬁ@?§aﬂ al corporations were observed to operate

in "highly. cangaﬁ?rﬂﬁea industries’.



shows that Hymer considered ‘market power’ as only one of three
possible sources of an advantage enjoyed by so-called multinational
corporations which he postulated to be a prerequisite for their
existence, The other two sources were reduction of risk through
diversification in the spirit of the Markowitz {1952, 1959) portfolio
theory of diversification and the possession of a technological
advantage {"more efficient production function™, p.41). Moreover,
Hymer cautioned his readers about the Timitations of his analysis
when he wrote, “It is important to stress that these are merely
isolated partial-equilibrium considerations. By themselves, they
provide no guide for policy; in a broader theory which may someday

be developed, they may be useful.® (p.211) It is idle bui”tempiéng

to speculate on the course of Hymer's research for his PhD dissertation
had he been directed to Debreu {1959) rather than the contemporary,

Bainsg, who quite clearly influenced Hymer's work. In subsequent work

-
L
o, B
™3
b
w3
g
o
P
ooy
4]
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W

R
v
£
g
Hz'.f:

by Horst (197 eyed by Hufbauer {1975}, the notion

g

of 'more efficient production funciion’® is expressed by making
an assumption about the numerical value of the scalar i in a Cobb-

; . e N P12 T . .
Douglas production function of the form X = ALK, Thys notion is

akin to what we have called
With few exceptions, there is agreement in the literature that

so-called multinational corporations aim to maximise global profits.

We have adopted global profit maximisation as behavioural assumption.
Nevertheless, as was discussed in section 3 above, this assumption
turned out to pose some guestions for our model which will be approached
in a forthcoming paper, following the work of Dreze {1984). Essentially
the problem is that global profit isation in our model does not
entail shareholder wealth maximisation in the sense of the Debreu mode]

nor is profit maximisation a goal which may be taken to be unanimously

fﬁ
jocy
£
-
Fen
-t
)
it
i
i
wﬁ

t
agreed upon by s s in our world economy model with MNPs

and no trade,
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‘Given the assumptions of our world economy model, described
in.section 5 above, assumption A10 was proved to be necessary t§
obtain Walras Law {?ragsséiian'ﬁ,B}n The problem of 3Q0§?5§ Walras
Law stems essentially from the case where a MNP ma strictly
positive profits in, say the kth national economy, and these profits
cannot be transferred to sharehdlders belonging to another national
economy. Alternatively put, given the structure of our world economy
mode] Walras Law obtains if all profits are distributed in the
national economy where they are made. Assumption AlQ ensures this.
One may conceive of several alternative ways of 'disposing® of MNP
profits. For examplie one could modify the model by introducing an
agent {government] who taxes all MNP profits which gééﬁﬁ% be distributed
to a naticnal shareholder and then redistributes {wé&?th} to all
national consumers. Another possibility would be to introduce (1imited)
migration, conditional on eﬁpiﬁym&&ﬁ in MHP preoduction, into the |
model. The éaﬁte? &ﬁpraach'ra%gag obvious guestions about the definition
of National Pareto Efficiency.

Finally, a few words should be said about our concept of a MNP
in relation to éﬁtﬁ?ﬁﬁté@ﬂﬁ? trade t%e@ry and location theory.
Firstly, in é@%ir&stvﬁﬁ Helpman's {53& 3} model where direct foreign
investment is always a &a@*&%a&a% phenomenon %&%weaﬂ any pa%r of
countries, our model acc&%m@&aﬁﬁﬁ unilateral ﬁ;?%ﬁt ?ﬁfezgﬁ_%ﬁyﬁgﬁment
as a special case.-This is a desirable faa*ffk of our model because
direct foreign invesiment was observed %o be typically multilateral.

Secondly, in his "eclectic approach® to the theory of international
production, Dunning (1981} reminds of the importance of studying the
tocational choice of international production. A country which attracts

direct foreign investment is said to have a "locational advantage” due to



"possession of resources, material and lsbour aa@ts markets, government
polticy, economies of product specialisation and concentration, t&& need
to be near customers, after sales ge?vic§ﬁ§5 etc.™ (1981, n, 49}

If the 'locational choice of a MNP is interpreted as non- zero production
in a national economy where production is possible, then our model

can be applied to describe ’locational advantage' of a national economy
due to the "possession of resources, material and labour costs, and markets
«?@% gxampie, consider three national economies, k = 1, 2, 3. Let

Ly = £2 > 0, %y = oo, = 0, a,> 0. For simplicity we treat e national

o

3

economy as one location and assume ihﬁﬁ‘ﬁé . iz are £ dentical goods,
- NS B Z 5 s ae g \
‘Furthermore, assume I zeZ such that Y_ ¢ hi 40}, ?Z % {0} and ‘identical’
ES
i \
gh )Y, ) 1 {05,
. - 7 s?ﬁ‘s & F r & b
??wﬁfﬁig}{{zg t 10} ;raggygg LY } + {0}, with 'identical’ input
1
tor ;
vectors vy, , ¥,

1 . e
economy ‘£ has a locational advantage due to ‘markets’ {including

in terms of input-output vectors of the £ goods, proi,

‘m

‘ 72 ,
. in the national economies 5 and E. Then national

3 3 s 5 " ‘ Em PR
material and labour costs) over national economy E- if the solution

to the MNP's profit maximisation problem is given by the set of vectors

=Ly 22 ooy gpdy Ml =M2 0 oM3 =ad 9y,
({y, + {0}, Yy = 401, {0}), y, <05y, = 104, y,7< 0), (0,0, y,70)).
e i 1,1 2,2
This is the case when max p'¥, > max p7¥, =0 andmax py, >0 .

In a forthcoming paper we show that our model also lends {tself

to describe . Tave sconomies’,
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