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1 — Introduction

The protectionism which characterized the Portuguese trade policy until the
end of the 70's stimulated exporters to pursue strategies of discrimination be-
tween domestic and international prices.

This behavior generally leads to a redistribution of surplus on behalf of
exporters which, not only has a negative impact on social benefit but also inten-
sifies the asymmetries in income distribution (2).

Traditionally, the analysis of the impact of price discrimination on the ex-
port sector neglects the effects of market enlargement and of promotional ex-
port policy on production efficiency.

in this paper it is emphasized that both factors can induce a market share
redistribution on behalf of the most efficient firms in such a way that average
production costs can be reduced. In this case, the negative effects due to price
discrimination can be offset by negative variations on average production costs.

The period 1977-82 was chosen as reference because it stands between
two important phases of the evolution of Portuguese economy: on one hand,
during the 50’s and 60's, the economy remained closed and the government
pursued an interventionist industrial policy and, on the other hand, during the
last decade, due to EEC's integration the industrial policy has been character-
ized by a regulationist tendency.

This intermediate situation, allows us first to identify the inefficiencies re-
sulting from protection as well as from the excessive interventionism and, sec-
ondly, makes it possible to evaluate whether there are benefits on resource
allocation due to trade liberalization and/or market-oriented policies.

In section 2, we discuss the shortcomings resulting from the use of the
sign of the correlation between the profitability and the share of exports on output
as an indicator to validate the existence of price discrimination strategies.

(*) Professor at Instituto Superior de Economia e Gestao in the Technical University of
Lisbon.

(**) Assistant professor at Instituto Superior de Economia e Gestao in the Technical Univer-
sity of Lisbon.

(") A first draft of this paper was presented to the 17th Conference of the European Asso-
ciation for Research in Industrial Economics (EARIE).

() Taking as reference the free trade situation.
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In section 3, the effects both from the export sector growth and the promo-
tional policies on concentration are analysed.
Finally, sector 4 presents the empirical findings for Portugal (1977-82).

2 — Profitability and price discrimination

When producers use technologies with increasing scale economies, mar-
ket enlargement steered to the growth of the export sector stimulates, in the
first place, a production increase in each firm and, consequently, induces a de-
crease in average costs. This increase in scale can be viewed, as suggested
by Helpman and Krugman (1985), as a kind of technological progress that raises
the eficiency of the economy.

In the second place, the integration has competitive effects on domestic
markets which means that there is a decrease of both prices and profits and,
consequently, an increase of the consumer surplus.

Besides decreasing prices, consumers can benefit simultaneously from two
issues related to the existence of trade: the increase in quality and the diversity
of products supplied in each market (3).

However, the increase in trade intensity on the exports side does not nec-
essarily mean that there are positive effects on welfare.

In fact, if there is a segmentation between domestic and international
markets (resulting from tariffs, transport costs and uncertainty), the greater the
intensity of discrimination between domestic and international prices (4), the
greater the possibility of anti-competitive effects on exports.

Usually, the existence of price discrimination strategies in export industries
is validated when there is a negative correlation between the average profitabil-
ity of each industry and the share of output that is exported.

The main objective of this section is to clarify the theoretical foundation of
this methodology and to establish the conditions which must be verified for the
sign of the correlation between profitability and the share of output exported to
be used as an indicator of the intensity of price discrimination.

Suppose a single monopolist selling its product both in the domestic and
international markets and facing the necessary conditions to follow a price dis-
crimination strategy.

Given the international prices, the monopolist can only decide about two
issues: the level of output (given the costs) and the allocation of output between
domestic and international markets (given the domestic demand).

(*) We are referring to the implications of horizontal and vertical product differentiation. About
this see Krugman (1979, 1980, 1981, 1982), Lancaster (1979, 1980) e Gabszewicz et alii (1981).

(*} On impacts and equilibrium solutions owing to price discrimination in export sectors see,
among others, Corden (1967, 1971), Brander and Spencer (1984) and Helpman and Krugman
(1989),
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The problem of profit maximation is given by:

MAX © = pqy + pigy, ~ C (qy + Q)

where gy and g, are, respectively, the quanities sold in the domestic market
and those exported; p and p; are, respectively, the domestic and international
prices and C (g + g,) are the total costs.

The international price p; is exogenous meaning that the demand function
in internal markets is p, = p,

From the first order conditions, the average profitability can be calculated
with the foliowing expressions:

™ P9 — CUay :@(l_1)+1
R, Pay E

where Ay an(cjj T4 are, respectively, the total revenue and profits in the domestic
market; © =?A7 is the degree of scale economies (Cy and C are, respectively,
the average and marginal costs) and E is the elasticity of domestic demand.

Admiting the the monopolist is a price-taker in international markets, the
average profitability of exports is:

Zo1—0
2

which means that the average profitability in both markets, nm :% , Is:

where, Ro and ma are, respectively, the total revenue and profits from exports
and TX is the share of exports on total output.

We intend now to analyse the impact of a change in exported output
upon the average profitability of the exporter. It will be assumed for simplicity
that there are only two determinants of the share of exports in total output:
the decrease of marginal costs C’ and/or the increase of international
prices (5).

Looking at the expression for the average profitability ©tm, it can be noticed
that, besides the variable TX, it has two other determinants: the degree of scale
economies © and the elasticity of demand E. It is obvious that, while a change
in marginal costs only determines ©, a change in prices can influence both ©
and E.

(®) We should still consider the change in domestic demand but this would extend the length
of this paper beyond reasonable limits.
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Let's assume that the variation in exported output results from a change in
marginal costs. In this case we have,

o, __© 203 1—TX—E
oTX ~  E 7 g atx E
20 . .. .
where, Z T (%, stands for the elasticity of scale economies in relation to output
variations.

If the variation of exported output is induced by a change in international
prices, the variation in profitability results not only from Z, but also from
changes in the elasticity of demand E. The differentiation of the profitability
function leads to the following expression:

m, _(1—TX)Z0 99 o A1/E) 3¢ ZO Aq
X~ qE ax etO0—TX 5, oTX 4 07X

oTX q oTX

TABLE 1

Effect of the variations in TX (2%) on average profitability
[y

Variation Variation
in marginal | in international
costs prices
Z= 0 it e e e e e b s (— (=)
Z5 0 et et b e e e e e e ehe e en s e =) ()
Z R0 ettt e e e e e R e et e e aRe s e e (?) (”

ft should be noticed that the parcial differentiation of average profitability in
order to TX gives an expression which is determined by Z Two cases can be
distinguished (5):

Z = 0, meaning that @ is constant and independent from quantities; this
includes any situation with homogeneous production functions (of
degree O); even when the average cost function is L-shaped, the
average and marginal costs are identical and constant (in the
subset located on the right of the minimum efficient scale) and,
consequently, is constant and equal to 1;

Z < 0, when the average cost curve is U-shaped and the marginal cost
curve crosses its minimum point.

When Z = 0, there is a positive correlation between nm and TX while, for
Z < 0, this correlation is undetermined. That is, the impact on average profitabil-
ity of a variation in TX is ambiguos and depends on the shape of the cost
function.

(°) £ > 0 is a situation without any special meaning.
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So far, we have been analysing the monopolist's behaviour. Henceforth,
we will try to generalize this result to the case where there are N firms estab-
lished in the market. The average domestic profitability is (7):

n, o+ (1 —aw)H

R E

where O< o < 1 is the degree of colusion and H is the index of concentration
in the domestic market.

Let's assume that all firms use the same technology and, consequently,
have identical costs (8); in this case, the average profitability of exports is:

n,
2 =1—0
A,

We can obtain the average profitability in both markets using the same
procedures followed for the monopoly case:

A Ul U L N ES)

T
R E

The analysis of the impacts on profitability resulting from changes in ex-
ported output are given by (9):

o 1—o) H X
r_n’"=_*_~( ® +OL+(1—G))——G)Za" L,q:q +q
aTX E ATX g 12

it follows that the sign of:

on

m

aTX

(") This result is deduced in Santos (1989). See also Cowling and Waterson (1976), Clarke
and Davies (1982) and Clarke, Davies and Waterson (1984).

(® It is not necessary the N fims to have identical costs; it is sufficient that ©, = © , for all i

(*) This result has the following restrictive assumptions:

Firms have identical costs and, consequently, produce the same quantities
{q,=49,=.,.=gN}; in this situation, the concentration index H is constant and
equal to N (assuming that the number of firms is fixed); this circumstance ex-
plains why we admit:

H 23,
a, aTxX

=0

Firs face a constant elasticity of demand:
% 3,
9, aTX

q

=0
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is undeterminate. At most we can say that the probability of this sign being nega-
tive is greater:

The smaller the elasticity of demand, E;
The greater © and Z
The greater the degrees of concentration and colusion.

We have just shown the following main premises:

In protected markets, the existence of a negative correlation between
average profitability and the share of exports on output does not
always allow to infer that there is price discrimination;

The more concentrated is the structure of the domestic market, the
more plausible is this inference.

We have just analysed the effects of an increase in exports on average
profitability. Next, we will analyse the impact of the variations of TX on con-
centration.

3 — Exports and concentration

It will be assumed that the structure of the market is exogenous (i.e., firms
neither enter, nor leave the industry) and has the same characteristics that have
been assumed so far: there are two producers with comparative advantages and
conditions to pursue a price discrimination strategy; besides, the firms are price-
takers in the international market, have acess to perfect information, produce a
homogeneous good and follow a strategy of the Cournot type.

Assume also that both firms face the following demand function in the
domestic market:

p= ¢~ﬂq1, 4, =911 7945

where g, is the quantity sold in the domestic market by duopolist |
Both producers have a cost function of the same type.

Ci=CF+cqr, (=12)
The duopolists have the following profit functions:
m=p g, +pi g,—[CF+dq, +q,)4 j=12

where g, is the quantity exported by duopolist j, q,, + q,, are the quantities sold
in the domestic market and q,, + q,, are total exports.
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if we assume that the duopolists follow a Cournot's strategy, the first order
conditions are given by:

P 20 + 3B
q ==+ ——p
SB 6f3c /

Notice that, from the previous solutions, it yields:

q=q +q =" q=-"
1 it 21 2c 2 o¢

where g, and q, are, respectively, the quantities produced by duopolists 1 and 2.
The degree of concentration is given by the following index:

g ()2
_Z q 2c 2c,
i )= P Y
= (20 2¢ )
We have previously assumed that a negative variation in costs and/or a
positive variation in the price of exports induced an increase in exports.
Let's now analyse the effect of these variations upon concentration. In the
case of prices we have, after the appropriate calculations, the following expres-
sion:

oH _ 2peh+2pC) (pe, + o) —2(c, + ) (P} + Pic)
P, (pe, + pe,)’

=0

which means that the variation of export prices has a neutral effect on concentration.
As for the variation in costs, we admit that dc1 = de2 = d¢ < 0, that is, there
is a variation in costs such that the standard deviation of intra-industry costs
does not change. The effect upon concentration resulting from such variation in
costs can be evaluated as follows.
From:

oH
dH =3 o+ 50 dc,
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we obtain

_ 2pi(c) + c){6 — ca)(c, doi— ¢ dey)
daH = (b2 + picr)!

and, considering that dcy = dca = dc, the following result yields:

dH  2pie + e)(ei — Gl

dc ~ (pic: + picy)? <0

We have just shown that, if the variation in exports results from an
exogenous shock on international prices, the market share of exports is kept
unchanged and, consequently, the degree of concentration does not change.

The results are different for the variation in costs: a decrease in costs of
intermediary goods and/or wages induces a readjustment of market shares which
will benefit the most efficient firms (and also those with the largest scale of
production) and, therefore, leads to an increase in the degree of concentration.

This result is coherent with the expectation: the reallocation of sales from the
domestic market to exports means that a greater share of output is sold in a market
where demand is elastic and, consequently, firms have a smaller market power; in a
more competitive environment, the most efficient firms have greater possibilities
of increasing their market share in detriment of those which have greater costs.

The existence of a positive correlation between concentration and exported
output is a result that requires some additional qualifications.

In the first place, we must put forward that our main concern was to es-
tablish a correlation between two variables and not to set up a causal relation-
ship between them. As a matter of fact, the deduction of the results was based,
explicitly, on the assumption of concentration and exported output being deter-
mined simultaneously by the same variables.

In the second place, additional assumptions had to be implicitly accepted
in order to obtain those results. It follows that they do not have the desirable
generality, basically for two reasons:

The number N of established firms is constant;

The government only defines barriers to the entry of imports (restrictive
trade policy) and may, eventually, restrain the acess of new en-
trants (domestic firms).

Let's now assume that potencial entrants can enter the market and that
there is a minimum efficient size. In this situation, the growth in the market size
of export industries stimulates the entry of new firms and, consequently, the
degree of concentration has a tendency to decrease.

In the third place, government can have a strong influence on the market
structure of each industry. In the particular case of the export sector, the gov-
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ernment traditionally uses an export promotion policy which is not neutral in
relation to concentration, that is, it leads to the redistribution of market shares
among the established firms.

We can distinguish three different types of transfers from the government
to the exporting firms:

a) Transfers based on the total output of each exporter inducing a
decrease of average and/or marginal costs as with subsidies, fis-
cal benefits, etc;

b) Transfers based on exported output, as export credits;

¢) Lump-sum subsidies, i.e., the value of the transfer, S, is not pro-
portional to the quantities produced.

Assume that a subsidy proportional to output is granted to exporters [that
is, it corresponds to cases a) and b)}; this policy is equivalent to an uniform
reduction in production costs and, consequently, induces a positive variation in
concentration.

Therefore, when the allocation of subsidies is based on output, the policy
has a positive impact on concentration. However, the same is not necessarily
true with lump-sum subsidies; in this case, the effects on concentration are
unknown. In general, we can state that the likelihood of the impact of subsidies
on concentration being negative is greater:

The more the costs are asymmetrical;
The more the most efficient firms are discriminated, that is, the most
biased towards the small firms, is the allocation of subsidies.

4 — Profitability and concentration in the Portuguese export sector
4.1 — The model

The analysis made until now suggests, as usual with industrial economics,
that the average profitability of each industry is explained by three subsets of
variables:

The imperfections due to the domestic market structure, like excessive
concentration, existence of entry barriers and product differentiation;

The distortions resulting from the industrial policy;

The degree of international integration which depends on the country
size, on the factors endowment and, above all, on trade policy.

~ Comanor and Wilson (1967) were the first authors to suggest quantitative
indicators to barriers to entry. In this study we distinguish, for this purpose, the
following variables: market size (MS), intensity of scale economies (MES,
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MESMS) (°), cost-disadvantage ratio (CDHR), degree of product differentiation
(PD), capital requirements (MESKO) and legal barriers to entry (PE).

In autarchy, these varibles provide information allowing to characterize and
to compare different market structures. However, as the Portuguese economy is
under an increasing integration process, it is important to establish the indicators al-
lowing to mesure the degree of international integration for each industry according to
the following items: imports (TM), exports (7X) and foreign direct investiment (11).

Here a brief reference should be made to two indicators not yet analysed:
the capital-product coefficient (FK) aliowing to prevent distortions arising from
the existence of sectors with different capital intensities; the annual growth rate
of the industry output (VBF’) allowing us to explain the intersectorial asymmetries
in profitability resulting from different conditions in the sectoral demand.

Empirical and analitical studies on industrial concentration are more scarce.
However, the previous analysis and, above all, the analitical framework proposed
by Clarke and Davies (1982) (12) suggest that the main determinants of con-
centration are the barriers to entry and the three vectors of international integra-
tion (imports, exports and FDJ).

Both equations have a high degree of multicolinearity. One possibility to
minimize the shortcomings arising from this situation is to utilize the following
estimator (13): A

B=AlCcO"'cY

where, A is the orthogonal matrix of eigenvalues related to the standardized
matrix of exogenous variables and C is the principal component matrix.
Since we are using biased estimators, we only exhibit in table 2 the sign
and the statistical likelihood of the coefficient estimates (when regression esti-
mates are not signalized with a) or b), they are significants at 5 % level).
The equations to be estimated have the following generical expressions:

Profitability function
wm=fH, MESMS, K/Ry, PE, TM, TX, PD, KEST, IDEV, IDEVD, VBP, CDR, K/CV)
Concentration function

H=H (MESMS, CDR, MES, MS, K/Rv, MESKO, PD, TX, PE, KEST, IDEV, IDEVD, T™, VBP)

("") Variable MES correponds to the minimum efficient size while MESMS = MES

(") Variable TM corresponds to the market share of imports. We use three different indica-
tors to measure the intensity of foreign direct investment: the stock of foreign capital (KEST), the
percentage of output supplied by affiliates (/DEV) and the share of domestic sales taken by affili-
ates (IDEV D).

('?) See also Santos (1989).

(%) For altemative techniques for the calculation and analysis of this estimator properties
see Dhrymes (1978, pp. 232-5) and McCallum (1970).

476



4.2 — Analysis of empirical results

The results lead to the conclusion that concentration and bartiers to entry
determine positively the average profitability (see table 2).

The coefficient associated with the share of exported output, TX, in the
profitability function is significantly different from zero and has a negative sign.

We have previously shown that, when production functions were homoge-
neous (and, particularlly, where average costs were constant), a negative corre-
lation between TX and w; would suggest the existence of discrimination be-
tween domestic and export prices. However, this result does not have a clear
interpretation when those functions do not have the above-mentioned propetty.

On the other hand, the data used in this study (basically, industrial statis-
tics, can induce to an over-evaluation of the negative effects of variations in TX
on ©m because these statistics only allow the evaluation of the accounting prof-
its (which are calculated from accounting reports). As a matter of fact, it is not
possible to purge this information from biases due to transfer price practices (14).

Althought, protectionism faced by exporters favours, as previously shown,
the existence of price discrimination strategies, it must be emphasized that the
test used does not have the desirable consistency (15).

Let's now analyse the estimates of the concentration function shown in table 2.

Indicators of barriers to entry (scale economies, cost-disadvantage ratio,
capital requirements and product differentiation) determine the degree of con-
centration with its expected sign; the variables with a smalier likehood (MESKO)
or the wrong sign g are those calculated using the capital stock (16).

The variable which stands for the domestic market size (0S) holds the
expected sign, but in fact does not have any statistical significance. On the other
hand, the share of exported output TX (which represents the external market size)
has both the expected sign and statistical likehood.

The latter result meets our expectations.

In the first place, Portugal has comparative advantages in traditional prod-
ucts whose production does not imply techonologies with increasing returns to
scale (37).

In the second place, according to the results shown in table 3, the export
sector grew at higher rates than the other sectors of the economy during the
period 1977-81. Considering simultaneously this fact and the nature of scale
economies, it is easy to conclude that, due to the pressure of demand, the entry
of new firms had then a negative impact on concentration.

(") According to Redondo (1986), this was normal during this period.

(") In Santos (1990a) the process of price formation in export industries is analysed and
the results suggest the existence of price discrimination strategies.

(") The absence of statistical likelihood might be due (at least, partially) to the accounting
shortcomings conceming the evaluation of capital stock.

(') On this subject see Jesus (1986, 1988).
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TABLE 2

Signs of the regression estimates and significance of the parameters in the profitability
and concentration functions (c)

m Tm m H H H
(+) (+) (+)
+) (+) (+) (+) (+) (+)
) ) =) (=)o
=) =) -) =) -) )
=) (=)o -) =) () (=)
(+) (+) (+) (+ (+ (+)
=) ) -) -) ) =)
(=) =)
(+)0) (+) (+) (+)
(+)(1 (+)» (+)() (+)
(+)0) + (+)® (+)
) (+)®
() =) ) =)
+) =)
-) )
=) ()@
816 .700 744 898 865 862
(01 1.818 1.830 1.863 2.062 2,381 2.276

(a) Significant at 10 %.
(b} Not significantly different from zero.
() The coefficient estimates and the t-values are presented in Santos (1989).

Therefore, the structural characteristics of the export industries as well as
the high growth of demand from their outputs contributed to cancel the potential
positive effects on concentration.

We are referring basically to two main effects.

Firstly, the high degree of uncertainty faced by the export sector induced
a redistribution of market shares in benefit of the larger firms (which have spe-
cific advantages in this situation) and, consequently, to an increase in concen-
tration.

Secondly, the promotion policy of exports would have had a positive effect
on concentration. As a matter of fact, according to Jesus [1986, 1988, cap. 4],
the promotional policies would have benefited above all the larger firms imply-
ing, as previously shown, positive effects on concentration.

The small significance of the coefficient estimates associated to exports is
probably due to the co-existence of these two symmetrical effects.
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These results suggest that the market enlargement and the increase of
international competition do not lead, as we would expect, to a market share
redistribution in benefit of the most efficient firms.

TABLE 3

Index of industrial production (annual growth rate 1977-1981)

Import-competing industries ............ccoue.... 3.4

Export industries .........coccoeiviiinniicnnciens 7.3

Intra-industry specialization ...................... 6.1

Prohibitive protection .........c.occoveiiiccnnl L1
TABLE 4

STANDARD DEVIDATION OF AVERAGE PROFITS

Import-competing industries ............co..c.... .050
Export industries ........coococceiiniiinecennnnninn. 176
Intra-industry specialization ...................... .133
Prohibitive protection ..........c.coveviininnnee. .079
National average ...........ccoevveiini i 121

The absence of international competition — due to protectionism or to the
existence of multinational affiliates selling abroad a great share of their output —
created the necessary conditions to the co-existence of firms with extremely dif-
ferent levels of efficiency in the export sector: some of them were purely inefficient
while others used technologies allowing lower average costs and higher profits.

In table 4 we show the standard deviations of average profits. To compute
these results we used data from 564 firms selected from a report published by
Caixa Geral de Depésitos.

When the output is homogeneous and perfect information is available, the
standard deviation of average profits is an indicator of intra.-sectorial average
cost asymmetries (18).

(') See Santos (1989, pp. 240-1).
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For import-competing industries, the average profitability has a smaller
variance meaning that, when faced with the competitive pressure arising from
imports and from multinationa!l affiliates, domestic firms adjusted their productive
and/or organizational processes in order to produce at smaller costs.

On the other hand, for the export sector a greater variance among firms is
found. This result is not unexpected since this sector did not face a significant
competition, neither from imports, nor from multinational affiliates.

In spite of the profit variance in the export sector being clearly greater than
in any other sector (as can be seen in table 4, it is three and a half times greater
than in import-competing industries), the shortcomings of this indicator have to be
clearly stated, namely, when it is used to evaluate the efficiency of the export sector.

It is important to mention that the standard deviation of average profit is a
function of both prices (and, so, it depends on the market structure) and costs.
So far, we have been assuming that the high variance among firms in the ex-
pont sector is due to cost asymmetries this meaning that the variance of prices
in this sector is identical to that to be found in other market structures facing
the same level of uncertainty.

This assumption is restrictive since prices have a greater variance in the
domestic market than in the export sector, for identical degrees of homogeneity.
This circumstance results from the following:

In the first place, the output composition per country of destination is
extremely unequal for different firms in the same sector; the dif-
ferentiations of the demand elasticity among countries being likely
significant, the price discrimination strategies emphasize the vari-
ance of prices of each product;

The existence of price differentiations in each sector due to uncertainty
is also foreseeable; as a matter of fact, large firms have less risk
aversion and deal with more favorable contractual conditions which
allow them to set smaller prices and/or to benefit from higher profits.

Although these results suggest that the industrial and trade policies led to
the establishment of some inefficient firms in the export sectors, it must be
mentioned that the consistency of the estimates is limited since we do not have
enough information to determine whether the variance of profits is due to price va-
riance (induced by uncertainty and product differentiation) or to cost asymmetries.

5 — Conclusions

Some indications suggest that exporters followed a price discrimination
strategy, that is, they set different prices in the domestic and external markets.
This was due to the export sector being strongly protected, both in the domes-
tic market, and from competing imports and thus it faced different demand
elasticities in both markets.
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On the other hand, the growth in exports led to an increase in concentra-
tion and a decrease in average costs in the export sector.

Therefore, the impact on welfare resulting from export growth is not well
determined. However, there is strong evidence supporting that the growth in
exports had a negative social net benéfit:

Discriminative strategies had negative effects on consumer surplus since
there was a redistribution on behalf of domestic firms;

And the characteristics of the industrial and trade policies as well as
the specialization pattern of the export sector restrained the
potencial competitive effects arising from exports (market
enlargment and increase of competition effects) on average costs.

Moreover, whichever the global impact on total surplus, it is important to
explicit that exports growth lays stress on the trade-off between efficiency and
equity. In fact, export sector growth occurred at the expense of a surplus transfer
from all agents on behalf of export firms.
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