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The purpose of this paper is to examine whether |traditional

formulation of trade theories based on factor inputs, costs |and available
resources can give a meaningful view of international trade mechanism

of choice in a small centrally planned economv. The theoretical analysis
is based on the existence of two different measurable effects from
specialization of production and international trade that concern the
proportional use of limited disposable resources of the country and the

level

(efficiency) of their returns at the world markets.

The role of

the planning centre and of the sectors in the process of control over the
production and trade structure in the environment of structural change is

discussed.

Some of the theoretically outlined hvpotheses are then tested

by means of the Czechoslovak input-output tables.
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IDENTIFICATION OF THE PROBLEM

It is of a crucial importance for the out-
comes in economics on what method its
cognitive approach is based. The empirical
mapping of the real international trade
functioning in socialist countries has
accumulated a considerable collection of
evidence. Its results, as far as the
analysis of structural changes is con-
cerned, draw from that kind of economic
dynamics which rests on the description of
"movement" in economic variables in their
interdependence in time, as is the case of
systems analysis, forecasting and simula-
tion techniques. The empiricallyv oriented
models are powerful tools in analyvsing the
past patterns forming the status quo.

However, these techniques are rather modest
in explaining why the past tendencies were
such as were discovered. Similarly, in

ex ante simulations, the actual built-in
economic mechanism of internal adaptatlon
remains disguised in the model 's black box.
It is the inherent non-intuitive "on-line"
decision-making that is absent throughout
the empirical approach to modelling. To
rephrase the rational expectations hypo-
thesis, the empirical economic models
often do not assume enough theoretical
rationality that would offer grounds firm
enough to support the decisions based on
explicitly stated knowledge.

If we are interested in studying the control

over the causes forming the pattern of the
behaviour of a given object, then neces-
sarily an abstract logical approach to
reality must be adopted. The internal
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causal reasoning i ﬁn uncovering the un-
folding structures of the past and explain-
ing the mechanism of inherent (natural)
adaptation of the economy to changed
situations offers a different view on
dynamics than the empirical one does. If we
look at an international trade mechanism
from the functional side, then we should be
concerned rather with the causal build-up
of the structure of trade flows than with
the estimates of their intensities. That is
why our interest throughout this paper
will not be concerned with traded quantit-
ies but exclusively‘with the question of
what to offer for exoorts and what to leave
for imports.

Whatever are the exoéenous shocks to the
national economy - the economy must always
respond with the process of adaptation from
within itself. Its agents must inquire
deeply into its production status and
question the availability of its resources
and technological possibilities. If there
are no alternatives + all is given and both

1 Even though the inétrumental approach to
economic policy modelling is easy to derive
from the model presented, the potential
instruments (e.g. the resource realloca-
tions among the sectqrs) were not used
here in the normative (prescriptive) con-
text. The paper attempts purely to a des-—
criptive analysis.
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the process of active self-controlled
choice and allocative adaptation have no
meaning. Our aim is to prove that this
hypothesis is, even in a very small open
planned economy, false.

THE PRODUCTION STATUS OF A SMALL
OPEN PLANNED ECONOMY

The production conditions are traditional-
ly described by two-factor production
function with capital (K) and labour (L)

as independent variables. Since we are con-
cerned with structural changes and produc-
tion alternatives, we must start with such
breakdown of production as to single-out
its individual technological peculiarities.
Therefore our production functions will be
classified by n sectors and n commodities.
We shall assume that each sector i

(i =1,2,...,n) produces one commodity.

The central question to our studyv concerns
the assumptions about properties, shape

and location of sectoral production func-
tions identified. For simplicity we shall
assume linear homogeneous functions and
consider first their unit-physical iso-
quants. As such, they are purelyv technology-
determined with demand conditions totally
absent. We shall also assume that there are
so few Pareto-efficient production techni-
ques related to each commodity, with their
input structure so closely related, that
these inputs can be treated as technical
complements. The sectoral isoquants have
thus very low elasticity of substitution
and resemble right angles.

The fact that problems with resource sub-
stitutability and shortage are a charac-
teristic property of planned economies,
leading to a long-term barrier of growth,
was long noted by O. Lange, J. Goldmann,
and J. Kornai. Some recent empirical
findings (Klacek, NeZporovd, 1985) suggest
that e.g. in Czechoslovakia the elasticity
of substitution between basic factors is
even further declining in time. For more
general doubts raised about the sense of
substitution in production functions see
Pasinetti (1982).

The technologies in a small planned economy
cannot be assumed identical with the rest

of the world but their lagging behind the
world varies considerably among the sec-
tors. Hence the actual location of isoquants
cannot be linearly derived from their loca-
tion abroad. In comparison to the world
standard, while using for this purpose the
graphical notation of production in the
commodity space, the home sectoral isoquants
are shifted in various degrees farther from
the origin.

Besides the peculiarities in technologies
of a small planned economy, we have to
allow for the price differences. Due to a
different quality, image, marketing and
relative seclusion of planned economies,
the "law of one price" cannot hold, even
though the foreign trade prices of a "small
country" are always given externally and .
cannot be influenced by quantity offered
or demanded by her.

Adjusting each unit-physical isoquant for
its average foreign trade price we get a
set of n unit-value isoquants. That means
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text we shall refer to it as to the compo-
site isoquant of export commodities.

Hypothetically, in a fully specialized
small economy, the hulls for all positive
values of production can be integrated into
aggregate production function sui generis.
It widely differs in concept from standard
2-factor aggregate production function
conceived primarily for structurally stable
production patterns. Its important propertyv
is that its elasticity of substitution is
indenendent from, and higher than, the
elasticity of sectoral isoquants from which
it was derived There may even be the
case that sectoral isoquants with zero
elasticity of substitution form a composite
isoquant (a hull) with infinite elasticity.

The importance of Y, isoquant for decisions
about trade structu¥es is paramount. The
given total factor endowments of the count-
ry - actuallyv the relative factor endowment
line & - point straight on Y, which commo-
dity is to be produced for eXport (and also
for home consumption). All remaining commo-
dities are to be imported. If the endow-
ment line € intersects Y, in its flat
segment then two nearest”commodities on Y
are produced. Otherwise a single speciali=
zation is undertaken. For simplicity the
later case is depicted on Fig. 1 where
the countrv specializes exclusively in pro-
duction of commodity k, with factor requi-
rements K¥ and L¥, botg given by point A¥*.
(Bv aster%sk we Shall mark the optima.) The
surprising conclusion is that we have found
the point of optimal allocation of resour-
ces in a small open economy without even
using the traditional cost or profit cri-
teria.

THE ADJUSTMENT OF MACROECONOMIC
AND MICROECONOMIC VIEWS

The analyzed mechanism presents a macro-
economic view of the allocative decisions
concerning the production and trade struc-
ture of the economv. The implied point A¥
marks an equilibrium, where all domestic
resources are engaged in the most efficient
disposable technique, while the trade pro-
vides the recquired structure of final con-
sumption. The latter, in relation to the
country s endowments, is also at its Pareto
optimal level. It seems now that this all
could be decided from the planning centre
simply byv being guided by the technical
efficiency criterion of production and by
the proportional use of scarce resources
the country is endowed with. The condition
for it is, however, that the centre knows
the exact location of the composite iso-
cuant Y, - and that cannot be achieved
without™the help of sectors.

The presented macroeconomic view of specia-
lization must be therefore confronted with
the microeconomic view and motives of all
production agents in sectors. They, as re-
lativelv independent decison-makers, have a
totallv different view of the matter. What
they locally see are the given prices of
commodities, aiven prices of factors, their
own sectoral isoquant and the (infinite)

» The statement holds with the rare excep-
tion that one sectoral isoquant is domi-
nated (contains) all remaining isoguants.
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THE SYNTHESIS OF COMPARATIVE
ADVANTAGE AND ITS IMPEDIMENTS

The logic of intrinsic properties of our
model is now at its close. The main con-
clusion is that it is the macroeconomic
interaction between the factor endowment
line & and the composite isoquant of export
commodities Y, that determines the coun-
try s production and trade structure
leading to optimal consumption. This
allocative choice must however be mediated
and confirmed by the microeconomic agents
by means of their local criteria; i.e. by
cost and profit calculations. The condi-
tion for unanimous and identical decisions
on both levels is the equilibrium pricing
of factors from the centre. Macroeconomic
mechanism is concerned with balancing the
supply and demand for resources, meanwhile
microeconomic mechanism is concerned with
minimising the cost. In planned economies
of our model-type the processes on both
levels are necessarily complementary.

Now we are prepared to proceed to a
svnthesis of two seemingly different
approaches to trade specialization. First
is concerned with the optimal combination
of factors demanded in an open economy
vis-a-vis their fixed disposable proporti-
ons. We may say that this approach formally
evolved into the factor proportions theory
of international trade as was formulated
by Heckscher and Ohlin; in free trade each
country will export the commodity making
relatively intensive use of the country s
relatively abundant factor.

The second approach is concerned with mini-
mizing the total cost required for the pro-
duction of a unit-value of alternative
tradable commodities while their world
prices are given. This approach formally
evolved into the comparative cost trade
theory as was formulated by Ricardo and
Haberler: in free trade each country
exports the commodity in production of
which it has the greatest relative effi-
ciency; e.qg. where its production requires
the lowest comparative cost.

Our model was designed as an outline for
the explanation of an adjustment behaviour
of a highly simple abstract "small open
planned economy" guided exclusively by
balance and efficiency criteria applied to
inputs. The presented model can be challen-
ged by a flood of objections. It is true
that real condiditons may curtail the
variety of expected functioning while
adding many new aspects in exchange. Let
us list some of the impediments to trade
development in accordance with our model
which are characteristic for planned eco-
nomies.

Due to differences in technologies and
tastes in consumption preferences among
the countries, we cannot eliminate the
cases of conflicts in the pattern of trade
among them. Then our findings hold just in
a local sense and each country must look
for its own "complementary" partner. On
the other hand Drdbek (1984) argues that
the "fundamental" technological properties
of production structure in market economies
are strikingly similar with those of plan-
ned economies. With that being true, the
problem of finding a "complementary"
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partner would be easier to accomplish on
grounds of different endowments than on
grounds of different relative efficiency.

There are difficulties with factor mobility
among sectors in the long-run. Strong
affiliation between the home input-output
structure and social equality norms hamper
the execution of shut-down programmes and
encourage the autarchy tendencies. Slack
adaptation to the advancing world s
know-how also contributes to a rise of
large non-competing import requirements
that are formed beyond traditional capital
and labour (factor) determinants. The con-
cept of "human capital" (resp. research and
technical knowledge potential), which is
not included in this model, could however
explain the specialization of that kind.

Price and capacity imperfections as well
as transport costs shrink the feasibility
area of specialization. Consequently

a large production for home consumption
may arise, thus setting a bias to the de-
mand for factors based on tastes. The
system of trade subsidies and taxes or
multiple exchange rates (if they apply)
may cause informative distortions, thus
shifting the long-run decisions in the
microeconomic sphere and, with it, the
specialization pattern.

Last but not least, there may be shifts in
motivation, as reflected by different cri-
teria used. Our model, where the trade is
caused by the need to reconcile the dispo-
sable inputs with conditions in production,
can be contrasted with a different trade
scheme that rests in need to reconcile the
disposable outputs with conditions in con-
sumption and intermediate goods demand.
There the shortages and surpluses of
commcdities are sought and measured by
internal momentary utility. Supersedinga
the cost minimisation criterion by such
utility maximization criterion may not only
lead to a different short-run trade structu-
re but also to different allocative deci-
sions (mainlyv anti-import orientated)
which extend further into the long-run

the gap between the accommodation of trade
structure in accordance to the functioning
of these two different criteria.

The cases of imperfections or institutional
guidance notwithstanding, the central si-
tuation still remains: a small planned eco-
nomy has relatively limited resources con-
fronted by an enormous number of diverse
demands from various sectors. There is a
microeconomic problem of how to allocate
the resources and to maintain the
efficlency. At the same time there is a
macroeconomic problem of how to allocate
the resources and to maintain the balanced
proportions in their use. The openness of
the economy enormously facilitates the
solution of both problems, especially if
the country is small.

The discussed traditional model concerns
the reconciliation of both problems by
bringing them into conjunction. Both
criteria needed for decisions concerning
the specialization pattern, i.e. the
criterion of proportional factor use and
the criterion of allocative efficiency of
costs, remain the cornerstones of anv
natural social conduct. The alternatives
of choice in this respect are under the

mutual contrgl

of the agents of the eco-

nomy. These alternatives are highly diver-

sified and, 3s such,

unlimited.
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TABLE 1 Leontief Characteristics of Czechoslovak Trade
Year Factor Export (X) Import (M) X/M _f?_

1982 Capital 2.47 2.7d .91 1.24

1982 Labour 8.37 7.41 Ls13 :
1977 Capital 2.486 2.68 .92 1.17
1977 Labour 10.66 2.89 1.08 :
TABLE 2 Full Factor Requirements per Unit-value
of Czechoslovak Trade in 1982
" Export Compet.

Region Factor (x) import (#) A/M 0
Socialist Capital 2:33 2.74 d.85 1.19
countries Labour 8.42 8.30 .01

Fuels 0.116 0.165 d.70
Fe metals 0.377 0.417 d.90
Capitalist Capital 2.80 3.02 .93 0.98
countries Labour 8.27 9.07 G.9l &
Fuels 0,189 0.139 1.36
Fe metals 0.379 0.313 .21
TABLE 3 Cost Content of 1 million CS Crowns of Czechoslovak
Exports and Import Replacements (in 1982)
Exports to socialist countries 0.696 mil.
Replacements of imports from soc. countries 0.759 mil.
Exports to capitalist countries 0.773 mil.
Replacements of imports from cap. countries 0,791 mil.

trade structure, I extended the method by
introducing the fuel and energv require-
ments (in current internal prices) per
unit-value of exports and import replace-
ments, In order to analyse the structural
bias in trade with centrally planned and
market-type economies, the tests were
performed sepmarately with socialist and
capitalist countries.

The results for Czechoslovak full factor
requirements per 1 mil. CS crowns of
exports and competitive import replace-
ments with socialist and capitalist
countries in 1982 are shown in Table 2.
Similar tendencies have been revealed by
tests using 1977 input-output table. In
the 5-years test peried Czechoslovakia
was a net importer of capital and of
natural resource intensive products, as
far as socialist countries were concerned,
At the same time there can be seen a bias
towars exporting the labour intensive
products. This trade pattern allowed for
substitution of missing natural reserves
(the exploatation of which is notoriously
capital intensive) by relatively abundant
labour embodied in exports.

The trade with capitalist countries was
more or less neutral, as far as the trade-
off between capital and labour is concer-
ned(at least in the analysed period).
However, there is evident a substitution
of both of them for natural resource pro-
ducts that were exported. Unfortunatelv
the attempt to gualify the traded labour

DMENE "

ments,

services by skills or| education was not
very persuasive. The prevailing methods
of estimation of "humpn capital" seem
to be of little value| for a socialist
country where wage differentials do not
reflect the "investmept" into education
which was covered mainly by the public
budget. Our results op Czechoslovak data
namely did not show apyv particular trend
in both regions in thiis respect.

The results suggest that the hypothesis
about the factor propprtions principle
lying behind the strufture-forming me-
chanism of Czechoslovpk trade was not
proven false in 1982.| Similar results

for the vmeriod 1967-1877 imply that in
the pattern of speciallization can be seen
a mild recoverv in the role of labour
intensive products in|exports - a tendency
which seems to be inthitively in accor-
dance with the country s relative endow-

The tests of cost ecophomies in trade were
derived from a cost flinction:

N, = K..r + L..w + M| where K, L are full
damestj capital ana labour requirements

i
as shown previously; |r is an evaluation

of annual rental per pnit-value of capital

¥ See e.g. Stern, Muskus (1981) for a brief
restatement. Their human capital estimates
use wage differentialp as proxy values for
higher skills.

Z(
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40.065 mil. CS crowns); w is an average
wage bill per man-vear (0.04062 mil. CS
crowns); M7is full import of intermediate
goods requlred for a unit of X or M;

j = {X,M} denotes the type of costs (i.e.
for a unit-value of X or M).

The estimates of full cost expenditures in
1982 for a unit~value of exports and come
petitive imports are indicated in Table 3.
Fig. 2 illustrates the estimates for trade
with all countries taken together. As can
be seen the specialization in exports was
orientated to commodities with higher
returns on cost expenditure than it was in
imported commedities. These results are
also consistent with our microeconomic
hypotheses. That means empirical tests
undertaken also in this case did not pro-
ve our logical reasoning false.

CONCLUSIONS

We can conclude with a final remark that
our model could have both the descriptive
and normative interpretation. Up to this
point our interest was exclusivelv devoted
to the faormer. It is a very hard task to
judge normatively whether the results
present such a degree of polaritv between
export and import structures that might be
supposed sufficient as evidence to support
unanimously the hypothesis about the exis-
tence of the trade-structure forming mecha-
nism discussed, The fact is that in tested
years both the variance in factor intensi-
ties among sectors and the variance in
average sectoral factor costs for a unit-
value of production were cuite striking.
If we compared these real preconditions

to trade with ocur model implications (con-
structed for an ideal environment) then it
suggests itself to conclude that the
differences in tests between exports and
imports, and therefore the effects from
specialization, micht have been substantial-
ly higher.
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