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1 Introduction

When do exports lead to rents? And when are they shared with employees?
The literature that studies the relationship between trade openness and
wage premiums in models of rent sharing, does not emphasize enough the
conditions under which rents are obtained !. Rents are not always acquired
from selling to a given market especially if the latter exhibits high compe-
tition.

Besides, the literature does not usually distinguish among the desti-
nations that are the most profitable to employers and employces. This
paper proposes a double test that tries to handle these issues.

Most empirical work studies a relationship between wage premiums
and profits, where openness is considered as a shock. As profit measures are
not accurately observed, and because they might be endogenous to wages,
most authors instrument them with some trade related variables, mainly
price vectors (Abowd and Lemicux Abolem (1993), Abowd and Allain (1996)
or more recently Dobbelaere and Brock (2006) provide examples). The mech-
anism they actually rely on is best illustrated in Borjas and Ramey (1995).

We are gratefu! to Rod Falvey, Sebastien Jean, David Margolis for very helpful comments on an earlier draft
of the work.

" Corresponding author. email: daniel.mirza@univ-rennes1.fr

1

Budd and Slaughter (2004) or Budd, Konings and Slaughter (2005)

DOI: 10.3917/7el.751.0035 35



36 Recherches Economiques de Louvain — Louvain Economic Review 75(1 ), 2009

Openness, by increasing the number of firms in the marketplace, should
shift rents from national to foreign firms, which in a model of rent sharing
reduces domestic employces’ wages.

In this paper however, openness is not considered as a shock. Our set-
up departs from a Cournot game between firms, domestic and forecign, where
unions and employers choose together wages and output served to each mar-
ket, in an efficient bargaining process. Firm exports, prices and market shares
are the outcomes. Inferred profits are then distributed among employers
and employees via higher wage premiums. From this sct-up that generalises
that of Sen and Dutt (1995) to open markets, we derive in this paper a the-
oretical relation linking wage premiums to both domestic and foreign market
shares, without any need of profits or quasi-rents variables. We demonstrate
that this firm level relation could be formally aggregated to an industry level
one to be directly tested.

Market shares are shown to be linked to wage premiums by a precise
channel of adjustment that holds only when unions are strong and when
markets are profitable for exporting firms. Now, if cither firms or unions
lack market power on the commodity and the labor markets respectively,
then the channel between openness and the wage premium breaks down. We
test the existence of such a channel between wages and market shares at
the industry level for OECD countries selling on their markets as well as
developing countries’ markets.

But more interestingly, as firms in each sector sell to many markets,
this relation enables to discriminate further between the sources of acquired
rents. Hence, we ask whether rents are the result of selling to the domestic
market or whether they are due to exporting towards developed and/or
developing countries’ markets.

We use two UNIDO databases: the 3-digit ISIC Industrial Statistics
database, as well as the Industrial Demand-Supply Balance database at the
4-digit level ISIC Code. From these sources, we construct a dataset that
matches trade, activity and labor related data for around 26 industries at
the 3 ISIC nomenclature (Rev.2) in 19 OECD countries, within the 1981-
1997 period. Three destination markets are observed for each country in
cach industry: the domestic market, the rest of the OECD market and the
developing countries’ market. As the only data we have access to is at the
industry not the firm level, and as we know that most of the literature use
instead firm/employee level characteristics, we undertake some further
tests of robustness and check ups to support the fact that our industry-level
results are consistent with rent sharing theories.

We find that an increase in market shares in at least one of the des-
tination markets is associated with an increase in wage premiums, in nearly
four fifth of the industries. This indicates that in a high majority of the
OECD industries, rents exist and unions are strong enough to shift part of
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them from wherever they are extracted. We also find however, that those
rents that are shared are acquired more from selling to the OECD forcign
markets than from sales to the domestic market. Finally, only a small frac-
tion of the OECD industries benefit from selling to developing markets.

In the next section, we present the theoretical model. In section 3 we
design a strategy to match theory with the data. Section 4 describes the dis-
criminating to test to perform and section 5 shows the econometric results.
Section 6 assesses the relevance of our empirical evidence by drawing a
comparison with prior studies. Section 7 concludes.

2  The analytical framework

We begin by following an hypothesis from Sen and Dutt (1995) by considering
a firm n from a country d, acting in oligopoly @ la Cournot, where cmployers
and unions bargain simultancously over both wages and output. This set
up is a particular type of strongly efficient bargaining models, where output
replaces employment in the bargaining process 2, One can actually think,
however, that from the unions’ point of view, the variable behind output is
actually employment as they know that these two variables are directly
linked in production functions. For ease of exposition, we assume that out-
put equals labor demand y,=[,. The reason for which employees are inter-
ested in wages as much as output (or employment), and set together with
their employers these two variables, is due to the fact that by bargaining
solely over wages they can hurt the competitiveness of the firm in return,
and thus their employment. So they moderate their wages by choosing the
optimal wage and sales (or exports to cach of the markets in our model)
that maximize the combined welfare of both employers and employces.

Here, we simply add to the Sen and Dutt framework the hypothesis
that the firm serves its own market d and exports to a foreign market f (i.e:
Yo = Ly, +2;,). These markets are assumed to be segmented so that firm
sales to a given market depend only on that market’s characteristics (see
Brander and Krugman (1983)). Pure Cournot competition between firms is

The concept of strongly efficient bargaining (i.e. both parties negotiate over wages and employment)} has
been introduced by Brown and Ashenfelter (1986). It is usually opposed to the right to manage hypothesis
(i.e. unions and employers bargain only over wages only) or the monopoly union model (i.e. unions choose
solely the wage rate). Then, in these models, employers settle a level of employment conditional to the wage
rate accordingly determined. While Brown and Ashenfelter (1986), Card (1990) and Hosken and Margolis
(1997) find a mixed support to the hypothesis of efficient bargaining, Abowd (1989) and Christofides and
Oswald (1991) support completely that hypothesis. Furthermore, using data on New York State public
schools Hosken and Margolis (1997) reject systematically the hypothesis that teachers’ unions and school
districts engage in monopoly union or right to manage style bargaining. In this article we maintain the
hypothesis of strongly efficient bargaining agreements and discuss in later sections the implication of a right
to manage or monopoly union assumptions on the parameters to estimate.
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considered. In appendix B, we extend the framework to J markets and show
that we still obtain the same type of theoretical relations to estimate.

The Nash solution to the bargaining problem would be to choose simul-
taneously wages, exports and domestic sales. Hence, the objective function to
maximize is

(IH[W"—W“])kd [pax d.n+p jx f.n_wnln]l A'I (1)
where w, designates the alternative wage and A indicates the union’s degree
of market power (0 <A <1) in the economy d. p;, and z;, represent the
price and the quantities sold by the firm on each market j, Vje {d, f} while
l, stands for labor demand of the representative firm.

From the first order conditions, by deriving with respect to w, we
obtain the following wage equation:

X, +px,, —wl
W, =[‘I(Pd d.n pj f.n u'n J'I'"’" (2)

/

n
Here, firm wages are linear functions of alternative wages and quasi rents per
worker (Abowd 1989). However, as markets are assumed to be segmented,
then total revenues are the sum of revenues obtained from cach market.

Besides, deriving with respect to z;, and replacing w, by its corre-
sponding function 2, we find the following guasi mark-up equation on each
market 5

- 1
Pa”We _ ¢ » (3)
Py d
and
—w, 1
—pj_ = _s[.n (4)
Py Sr

Unlike treditional mark-ups that express total profits per unit value, quasi
mark-ups stand for the totel quasi rents per unit value. Equations 3 and 4
are closely related to Structure-Performance type expressions in industrial
cconomics, since ‘quasi’ mark-ups depend on price-elasticity of demand o;
and the market share s, = z;,/X.; (i.e. X.; represents total sales in market

]n

e {d.J}).

Note b, l"
Sa

the total revenue for firm » where p, is a producer price index function of

prices set in the domestic and foreign markets. Let also e;, and ¢;, be

respectively the sale rate to the domestic market and export rate to the for-
p jxj,n

and b, 1 —L. Morcover, let p,y, =p,x,,+p,x,;, be
s

nson

cign one (i.e. e =( } Vje {d.n}). Replacing equations 3 and 4 in 2,

we end up with the following real wage function:
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Hence, the real wage equation, net from the recal alternative wage, is
a lincar combination of the weighted export market share and the domestic
share. The intuition behind this relation is that an increase in the market
share in a given market j (Vje {d,f}), translates into morc quasi rents for
the firm, that are shared with the employces in the presence of some union
power. Now, these quasi rents, and thus wage compensation gains, are the
more important the more the fraction of output used to serve this market
J(i.c. e,) is high.

Thanks to the assumption of efficient contracts, and if one has to solve
completely the model, weighted market shares do not depend in return on
observed wages in the industry. They are actually a function of altcrnative
wages. To see this, consider equation 3 related to market . For more clarity,
let w, =w, , to be the alternative wage in the domestic country and w, ; that

u,

prevailing for the forcign country. When summing over all N, domestic scllers
and N forcign firms in equation 3, and by rcarranging terms, one can obtain

. —_ . s
an expression for equilibrium prices p, = ﬁ(N dWoa
s —
d

prices depend only on alternative wages. The same kind of reasoning applies
for equation 4. From there, one can easily obtain an expression for each quan-
tity sold by a firm on its domestic or export markets that only depends on
alternative rather than industry wages. This result is not surprising and has
to be compared to that obtained for the equation of labor demand with effi-
cient bargaining in thc labor theory literature. In that framework, labor
demand that is a direct measure of output quantities is also affected by alter-
native rather than observed wages (see for instance Brown and Ashenfelter
(1986)).

We do not have access to firm-level data. We present in what follows
however, an aggregation strategy that enables us to test a variant of the
above cquation at the industry level. Actually, if we compute the real

+ wau'/ ). Hence,

average wage at the industry level w/p =[Z wl /L|/p using
equation 5, we obtain a relation to test that is rather”similar to the latter,
cxcept that now export rates, domestic sale rates and market shares are not
specific to a firm but to a representative industry.

To see this, let S;=X,/X. ,be the observed domestic market share and
S;=X;/X.; the market share held on the foreign market for a given industry
in an observed country. Consider E; and E; to be respectively the corre-
sponding industrial domestic sale intensity and export intensity. Lot
L =Z {, represent total labor demand at the industry level. Morcover,

n
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z, \?
define y,; = [Z"(ﬁ)] (resp. @) to be a concentration index that
d

informs about the degree of competition within all of the firms of the observed

country selling to market d (resp. to market f) >. We can now derive mathe-
matically from equation 5, the industry relation of average wages (see
appendix A for more details) :

w ' ' W
;=bd‘/EdS‘/+bdefo+7 (6)

where

l'd w(l

b ==

and

Before interpreting the b’ parameters, assume first that they are finite and
positive. The wage relation we obtain at the industry level is comparable to
that expressed at the firm level, except that now the right hand side variables
are not specific to a firm but relative to an industry in the observed country.
Besides, now that the relation is expressed at the industry level an additional
term y, relative to the state of competition within the exporters in that
industry, enters the equation.

That relation between the wage premium and trade shares holds only
when firms are strong enough to generate rents from selling to a given mar-
ket and unions are strong enough to shift some of them back to employces.
Indeed, the parameters b’y and b, express the interacted market powers of
both unions and firms in determining industry real wages. Typically, the

. . . S
ratio of concentration to price elasticity (—) form an average market power
O.

j
indicator for exporters to j, Vje {d,f}. Hence, the larger the market power
in the destination market, the larger the rents to be potentially shared.
Whether or not these rents are actually shared between workers or cmploy-

ers, depends then on the bargaining power of unions captured through A.

3  Matching of data and theory

The 3-Digits Industrial Statistics Database (Indstat3) reports data on activ-
ity such as 3-digit industry total compensation (wages and benefits), em-

3 See appendix for more details.
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ployment and production (ISIC rev.2). UNIDO provides trade data with
Developed and Developing countries (imports and exports) at the 4-digit
industry level (ISIC rev.2 as well), easily aggregated to 3-digit. Then, by
matching these two databases, we were able to construct a table of activity
and trade data for 19 developed countries in 26 industries between 1981-1997.
We present in table 1 the number of industries where data is available in
each country over the period 1981-1997.

It is to be noted that UNIDO trade data are based on the United
Nations Commodity Trade tapes and thus, are expected to be exhaustive
by country and industry while UN-Indstat3 database reports activity data
from different sources of information. A significant proportion of this data
appears to be collected from business surveys conducted by UNIDO, which
suggests that wages, employment and production could be underestimated
relative to their rcal values in national statistics. However, total compensa-
tion in the theoretical model to be tested is expressed relative to employ-
ment, and thus the related variable w; constructed from UNIDO would be
a good proxy of the real one.

More problematic is the production variable which is used to compute
domestic and forcign market shares. However, we compared production
data from the STAN-OECD database based on national accounts ! to that
of UNIDO and found values that were rather similar.

The relation to be tested needs price levels (p) at the denominator of
the variables of industry and alternative wages, otherwise the parameter
values (in the numerator) would be significantly overestimated. We thus
approximate a vector of prices in a market by a vector of weighted mean
wages, across domestic and foreign countries selling to that market 5. We
note these prices p.

Besides, the alternative wage in the considered industry is not directly
observable from the data. One way to model the alternative wage that is
specific to a representative industry in a country is to consider that its devi-
ation from the mean national wage could be captured through a deviation of

productivity from its mean [w"— w :|=Bptv I:P;y_ Pty :| Here though,

we have chosen a more gencral expression where:

W,FB“, “w +[3M,[Pty— Pty ] (7)

More rigorously, the OECD production data are eslimated values from both surveys and national accounts
series.

Obviously, this variable is more a mean cost than a price proxy. This underestimation of real prices (at the
denominator) would still lead to an overestimation of the parameters but to a much lesser extent. Indeed,
following Oliveira-Martins et af (1996) and Schmalenses (1989) among others, prices are shown to be only
20-30% higher than costs on average.
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Pty is labor productivity (production per employec) observed in the indus-
try while @ and pty represent respectively national average wages and pro-
ductivity.

Further, the theory we develop in section 2 is based on a homoge-
neous product framework sold in well defined marketplaces (i.c. domestic
or foreign markets). UNIDO data does not fit directly in that framework as
it relies on rather aggregate classifications, both in terms of the reported
industries and market boundaries.

More precisely, the data is observed at the 3-digit level (ISIC classi-
fication) and three group of destination markets can be distinguished: the
domestic market d, the Industrialized countries’ market (f=Ind, hereafter)
and the Developing countries’ one (f=Dev, hereafter). Our theory extends
very simply from a two to a three markets’ framework (see appendix B).
Still, each industry observed describes a group of products and each market
destination observed is related to a group of countries, which suggests a
potential presence of product differentiation and cross-country spatial dif-
ferentiation. We show in appendix C that our wage equation is still perfectly
consistent with the existence of differentiation, except that the value of the
parameters to estimate should be higher than what is predicted by equa-
tion 6. The reason for a higher coefficient is that differentiation increases
further the degree of market power for a given firm that should be then cap-
tured through the market share paramecters. More on this is detailed in
what follows.

4 The test

Hereafter, we shall add an i subscript to refer to the observed cxporting
country and a j subscript to refer to the three destination markets of exports.
The latter can designates the domestic market (7 = d), the industrialized
cconomies’ whole market (7 = /nd) or it might refer to the developing econ-
omies’ markets (j = Dev).We also add a time subscript.

Besides, in what follows we consider the adjusted relation of wage pre-
miums which allows for spatial and goods’ differentiation (see appendix C).
This is perfectly similar to equation 6 except that the value of the param-
eters should now differ. As a matter of fact, in a differentiation context,
V je {d,Ind,Dev} the b’ parameters are replaced by £ coefficients, the lat-
ter being defined as:

K‘,
By = [/1,, '/’j"ﬁ}
a,

J
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Here, d; stands for the mean price-elasticity of ‘effective’ demand (see ap-
pendix 10). In addition, an extra parameter &j, enters the definition of the

coefficients. As shown in the appendix, this parameter is an increasing func-
tion of the degrce of differentiation and could take on values between 1 (ho-

. X,
mogeneous goods and perfect market integration case) and | —L |, (perfect
X0
differentiation in products and space). Thus, the (B)’s are expected to be
always either null or positive, with values that could be very high in case

of high spatial or goods’ differentiation.

We also replace the alternative wage in equation 6 by its function
(eq. 7) in the wage relation 6, and the price by its proxy p,,. We then
obtain the following specification to test % :

w:
:lt = ﬁd, d( Ed* Sd)it + ﬂd, Irul( Elnd* Slnd);‘z + d, Dev( E«lcv* SDmv)u
Dit (8)
w;, [ Pty, - Pty,]
+ W~ + ﬂply o~ + ¢i+ (ot + u“
Pi Pit

Equation 8 above provides a basis for a two stage discriminating test.
The first stage focuses on the existence of a rent sharing channel by market.
The econometric test to be undertaken is:

HO: B;; = 0 (i.e. no rents from a given market j or no unions in d ) against
H1: §;; > 0 (i.c. positive rents from j and strong unions in d)

Put differently, by testing for the existence of a channel of adjustment
between trade shares and wage premiums we are indirectly testing for the
joint existence of strong unions on the domestic labor market and positive
rents acquired from the destination product markets. When unions are
weak or in the absence of rents, the channel breaks down and more market
shares at home or on foreign destinations do not affect the wage premium.

Under the null however, we do not know so far whether the channel
between market shares and wages breaks down because of absence of rents
or because of absence of unions. There is a way however, to discriminate
further between those two possibilities. If a § parameter happens to be pos-
itive and statistically significant in at least one of the market sources for
rent-sharing, then one could easily infer that unions in the exporting coun-
try do exist, otherwise that channel would not have existed. Hence, if the
remaining market destinations are not increasing wage premiums, that

We have added country and time fixed effects in order to capture other potential components of the wage
relation that are specific to country or time. The regressions are ran by industry and thus a subscript k is
implicit.
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would be an indication of absence of rents from selling to those destinations.
Put formally, we want to run the following second test:

HO: B;; = 0|8, = 0 (i.e. no rents V¥ 3, 7’ or no unions in ¢ ) against

H1': B;; = 0|8y > 0 (i.e. no rents from j, (j# j') although existence of unions
in d)

In the first hypothesis (H0’), all the rent sharing channels by which
wages could increasc, are broken: either no rents are acquired in each of the
markets j and j’ or if they do, no unions cxist to redistribute them over to
employees. In the alternative (H1), there is a rent distribution channel due
to acquiring market shares in 7', which means that unions do exist and are
strong enough to reallocate rents. However, the channel related to a different
market j is not functioning which indicates that although unions do exist, no
rents arc acquired in the latter to be able to be shifted back to employecs.

A final and very important observation has to be added, however.
The f parameters could be estimated to be negative. In that case our theory
based on efficient bargaining and the structure performance paradigm does
not hold. The negative signs could be then interpreted as a reverse causa-
tion, in which high wages lead to shrinking market shares on markets were
competition is tight.

There could be another source of bias however, that is not duc to the
hypothesis underlying the relation to test but that is due to some mecasure-
ment errors in the data at hand. In case the alternative wage is not well
captured by its proxies, and as we know that market shares are negatively
linked to alternative wages, then one run the risk to obtain negative signs
on A We try to correct for that revealed endogeneity however, by running
General Methods of Moments (GMM) estimation methods.

5 Econometric results

Regressions are ran by industry. We preferred an industry-type specifica-
tion instead of a country-type specification because from the point of view
of industrial economics, market structures should be much more industry-
specific than country specific in the OECD (see for instance the introduc-
tion chapter in Sutton (1991)). However, we account for permanent country
heterogencity as we perform fixed effect type estimations.

We deal with unbalanced panel data. We follow Davis (2002) and
Wansbeck and Kapteyn (1989) who set-up a method of within-type trans-
formation which produces two way fixed effects estimators consistent with
incomplete panels. We shall call this method WKD in what follows 7. The

Davis generalizes actually Wansbeek and Kapteyn’s method to three-way, four or higher order error com-
penents.
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basic intuition is that the estimator of such a transformation is similar to
that obtained by adding a dummy exogenous variable to the set of regres-
sors for each missing observation. Practically however, it is far better to use
their method of transformation than to add a big number of dummies that
would have lead otherwise to impractical computation. Following Davis
(2002}, and considering matrix notation, the two way fixed cffects in an
unbalanced panel can be written: Y=X8+ Ay; ~ Ay, + u where B, g; and
M, are parameters in the fixed effects model 8, Assuming N the total number
of observations, N; and N, denoting the number of observed individuals and
time periods for which data is available, then A; and A, are two (N * N,)
matrices, s = %,{, that represent respectively the set of indicator variables
denoting observations on individuals (¢) and time periods (£). Davis shows
that the above model could be transformed into a within-type relation:
Q.Y = QXA+ Qu, with Q = Q1 - P2, Q1 =I-A,*[(A) * At] * (At’)
and P2 = Q1 * A;*[(A) * QL * A *(A]) * Q1. In what follows, all our
regressions shall be based on this within transformation. We also ran GMM
regressions based on these transformed variables with instruments trans-
formed in the same manner.

We therefore provide WKD type estimates in the tables of results
hercafter and when necessary General Methods of Moments (GMM), after
testing for exogencity of explanatory variables as well as instruments, by
running systematically Durbin-Wu-Hausman and Over-identification tests ”.
When the p-value relative to DWH test exceeds 0.05, we do not reject the
hypothesis that the explanatory variables are exogenous to the model and
choose the Within model. However, when the DWH p-value is lower than
0.05, we choose the GMM model and present estimates where the chosen
instruments are orthogonal to the residual allowing the equation to be over-
identified (see p-values from over-identification test results). The instruments
used arc mean national Wage at (t-2) and (t-3) (i.e. lagged twice or three
times), labour Productivity (t-2) and (t-3), Market Shares in Domestic,
Developing and Industrialized markets at (t-2) and (t-3).

Table 2 reports the results. First, as it is expected, the industry average
wage and the productivity differential variables have significant positive
effects on real industry wage per employee in most if not all of the industries.

The programs of variables transformation have been constructed using the matrix language (IML module)
in SAS, and are available from the authors. We follow the method of Davis that appears to be more flexible
and more general than that of Wansbeek and Kapieyn.

9 see Davidson and Mac Kinnon, 1994 for more detalls on these tests.
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The second important observation is that the S cocfficients on foreign
market share variables (in absolute terms), appcar to be systematically
higher than those on domestic market shares for all of the industries. Fol-
lowing our theoretical analysis, this result is consistent with spatial differ-
entiation within the two groups of foreign destinations. For most of the
exporting countries, the market that counts constitute a small part of those
observed markets. Put differently, perceived demand faced by a typical
exporter is much smaller due to spacial differentiation, which ends up
increasing significantly the estimated parameter. Nevertheless, the param-
eters relative to domestic shares £, arc mainly between 0 (non significant)
and 0.5, which is consistent with our theory when the market is much
smaller and thus much more integrated in space.

The third observation we can make from table 2 is that in 13 out of
these 26 industries, rents are acquired from exporting to developed markets
(i.e. By 1.4 are positive and statistically significant in 13 industries). How-
ever, only 11 industries (around 40%) benefit from the same outcome when
sclling to the domestic market. Within the OECD, outside markets appear
then to be more profitable to exporters and their employees than domestic
markets are.

The evidence of an extraction and distribution of rents is more limited
when sclling to developing markets (in 8 industries, £, 5., > 0 and is statis-
tically significant). It is interesting to note here, that the corresponding pos-
itive impact on wages prevails in industries where the market power of rich
countries’ producers is potentially large (chemicals or scientific and profes-
sional equipment for instance). On the opposite, the insignificant impact
appears in industries usually known to be very competitive in devcloping
markets (e.g. footwear or furniture). It remains however, that in the major-
ity of the industries (18), selling to a developing market is not related to
wage premiums,

Notice further that in some small minority of casecs, f coefficients
appear to be negative and significant. In 3 cases (plastic products, profes-
sional and scientific prod. and transport provide examples), the negative sign
appears on domestic and industrialized market shares. As explained earlier,
this is inconsistent with our set-up for 2 possible reasons: either our theoret-
ical relation does not fit well what is really going on in these sectors or, our
data is not good enough to capture alternative wages.We think, however,
that the second argument is what is producing these negative signs. As a mat-
ter of fact, if alternative wage proxies (average wages and productivity) do
not well capture true alternative (market) wages, then the dependant wage
variable could still contain some alternative wage variability. This results in
an endogeneity between wages and market shares which bias downward the
beta parameters. We try to account for these endogeneity problems by run-
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ning Instrumental variables or GMM regressions, but it scems that they do
not perform very well for every considered industry. We leave these results
aside in what follows, by solely concentrating on theory consistent results.

We have identified so far, the industries for which we cstimate a positive
relationship of rent sharing against those for which we do not. In what fol-
lows, we discuss the reasons for which we observe or not this relationship
in light of the two tests that are presented in the prior section. Table 3 sum-
marizes the results.

As it indicates, for 20 industries at least one channel of rent sharing is oper-
ating (at least one of the Bs is positive and statistically significant in those
industries). This suggests that in nearly 77% of the OECD industrics,
unions exist and are strong cnough to redistribute rents wherever they can
be acquired. By applying the second test to discriminate between positive
and no rents markets, one finds however that rents are mostly obtained
from exporting to developed countries markets (i.e. 13 cases). The evidence
is weaker when selling to the domestic and developing countries’ markets
(resp. 11 and 8 cases).

Nevertheless, there is a minority of industries where we do not observe
channels of rent sharing. When the g parameters are insignificant (Iron and
Steel, Machinery, Paper and Prod., and Wearing Apparel), two factors can
explain this outcome. First, no rents arc acquired in all of the three markets.
Second, rents might be acquired but unions are not strong enough to redis-
tribute them over to employces.

6 Robustness checks

Most of the rent sharing studics are conducted on micro data levels, in gen-
cral, where one can account for most of the determinants of the competitive
wages (i.e. workers and/or firms’ characteristics) and thus, be able to iso-
late rent sharing cffects. However, as our study is based only on industry
data, we run the risk of not isolating potential rent-sharing behavior through
our festimates. We tend to show in this section however, that these param-
cters are really capturing what the theory wants them to, that is: the double
existence of rents and unions in case 8> 0 or the absence of at least one of
those for = 0. We emphasize two sets of arguments related first, to the
methodology undertaken and second, to the consistency of the f parameters
with empirical results and indexes found in the literature.
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6.1 The methodology arguments

1/ First, although usually the relation is expected to be negative between
market shares and real wages, due to the fact that higher wages harm
competitiveness ', we find a positive effect however in most of cases
between these two variables. One of the few reasons that could explain this
relation when productivity is already accounted for, is precisely the extrac-

tion and distribution of rents from selling to a particular market.

2/ Our theoretical framework reveals that the B parameters relative
to cach market should be correlated. To see this, let us re-express the
parameter [} for cach market j (Vje {d,Ind,Dev}) as:

unions’ power

] A . Kij _
By = Ad Yi— = A G
7;
N

firms’ markel power

K.

where gﬁ“’u;“t First, by assuming market structures to be similar across
markets (& :j{,,,d = {pe), one can easily deduce from the above relation
that f;, should be positively related to the two others B, 1, and B, p,., as
they all contain 2, Indeed, table 4 shows a very high and positive correla-
tion between S, and S, ;,, estimators across industries (r = 0.70). However,
the correlation appears to be negative but low between the developing mar-
ket parameter £, ;,, and the rest. These results suggest that market struc-
tures are similar across developed countries (i.e: ¢y, similar to ¢ 1,.,), while
they scem to be different between developed and developing markets.

3/ Our methodology provides a third reason for which our parameters
are indeed informing about the theoretical story we tell. Appendix A shows
how we properly aggregate the wage relation from the firm level to the in-
dustry level in order to be able to test it. The corresponding theoretical pa-
rameters turn out to contain the same information on market imperfections
and power of unions than that obtained from the theorctical firm relation.

6.2 Further investigating the beta parameters

1/ We had access to 1990 OECD data on unions density and union coverage

as two alternative indicators of unions’ power (respectively identified by A,z

Recall that this could be due to the fact that contracts between unions and employers are not efficient, or
the result of other wage setting policies (minimum wages, etc ...).
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and A,:!) Union density expresses the percentage of workers belonging to
trade unions while union coverage indicator represents the percentage of
workers who arc covered by collective agreement. These data are country
specific. Then, we have constructed new variables where now, market shares
interact with one of these indicators that is supposed to roughly represent our
A, parameter. This enables us to run an alternative regression for wages
where only the parameters { are now to be estimated (i.c.  represent market
power on the commodity markets). We estimate two alternative equations

where 1/ ld=kj and 2/ A d=7k.;. These regressions arc based on the following

equation:
w.
i,_:,'l = Cd['ld*(E'S)d]n + clru!['ld*(E‘S)lnd]if + CDmr[ld*(E‘ S)Dev]ii
it
w, [Pty, - Pty,,) ©
w, i i
+ B, =+ ﬂp,yy'—',yy;’ + @+ o+,

P Diy

The regressions are run using WKD or GMM methods where neces-
sary. The resulted £ estimators are then compared to the S estimators
obtained in the prior scction. In fact, our theory suggests that when the §
parameter is positive and statistically significant, { has to have the same sign
and be statistically significant as well (see #,; expression above). Table 4 pro-
vides another evidence related to the relevance of our B, parameters csti-
mated so far. Indeed, the sign and significance of the £ estimators appear
to be very correlated with that of their direct correspondent ;; coefficients
when using either of the unions’ power indicators (between 0.73 and 0.85
when applying the XZ indicator; between 0.49 and 0.67 when using A,) ''.

The cross-correlation is also positive and relatively high between the
parameters relative to the Industrialized markets and those of domestic

markets (0.41 using xj and 0.37 using XZ). This is another evidence for sim-
ilarity of market structures across developed countries’ markets.

" The correlation degree of 'signs and significance’ is obtained by constructing a qualitative variable for each
of the estimators  and B, V j, that takes on 1 when the parameters are positive and statistically significant,
0 when they are insignificant and -1 when they appear to be negative (few values of -1).
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Variable Boom Bina Bpey signpoom signg, . | signg
Boou 1
Brud 0.70 1

-0.03 - 1

Boey 0.18

Using A9
sign{ 0.76 0.41 0.11
signgjl 0.85 -0.19
signg ., 0.73
Using A°
signgj, ., 0.67 0.37 0.01
signgi! 0.63 -0.18
signgp 0.49

Table 4: Correlation between f, { and OMSP estimators

2/ The value of the £, parameters relative to domestic shares are mainly
between 0 (non significant) and 0.5, which is consistent with our theory as
well as other studies that try to evaluate properly the unions’ market power
parameter A; In fact, Abowd and Lemicux (1993) and Abowd and Allain
(1996)) evaluated the ‘revenue shifter’ 4, to be around 0.25 and 0.40 on
average. As it is not a strong assumption to consider an hypothesis of per-
fect integration for the domestic market, &, is then expected to be near or
a little above unity. Meanwhile, given that 0 < y; < 1 and for values of elas-
ticity of demand o around or above unity (See Goldstein and Khan (1985) or

. v . -
Erkel and Mirza (2002)), the ratio —< should be smaller than unity. This is
(¢
d
perfectly consistent with our results on 3,

All these evidence seem to support that our estimators are revealing
some information about market power of firms and unions. They arc con-
sistent with our theoretical story of rents acquired and shared from export-
ing as long as firms have some market power and unions have sufficient bar-
gaining power to shift them to employees.

7 Conclusion

This paper has focused on rent sharing issues consecutive to openness. We
have asked whether openness, through exporting, is a source of rents for an
industry that are shared between its workers and capital holders. In partic-
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ular, we have asked whether export markets arc as profitable as domestic
markets for OECD exporters and their ecmployces.

We have derived then tested a theoretical equation, based on rent
sharing theories, linking industry wages to openness variables. This rela-
tionship has enabled to conduct a double discriminating test to identify the
market sources of rents acquired for OECD industries, and whether or not
these are shared with employees.

We have used industrial trade and activity data from two UNIDO
databases on 22 OECD countries to test this equation. We have found that
an increase of market shares in at least one of the destination markets is
associated with an incrcase in wages, in nearly four fifth of the industries.
This indicates that in a high majority of the OECD industries unions exist
and do shift rents from wherever they are extracted. We have also found
however, that in most of the cases, those rents that are shared are more
acquired from cxporting to other rich countries than from sclling to the
domestic or the less developed countries’ markets.
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A Aggregation strategy to industry level

How can we obtain a wage relation at the industry level (equation 6 in the
text) from the firm level equation 5 (in the text)? 2/ How can weighted mar-
ket shares and wages be related at the industry level?

Before manipulating the wage equation, an aggregation of the mark-
ups from the firm to the industry level is necessary to understand our story.
Reconsider the mark-up expression on one market, say the foreign market
(that of domestic market will be deduced in the same manner). Here we pro-
ceed as in most industrial organization textbooks to obtain average mark-
ups at the industry level from firm level mark-ups (see Martin (1993)).
Thus, weight the export mark-up equation 4 for a firm by its market share
relative to all other firms from the same nationality (z,/X,), and sum over
all N, firms exporting from d to market £ We have:

5 [_ﬁ_JPJi _pXwX,
N de pf p X
d

X

with y,=
o

As noticed, industry mark-up to exports (i.e. weighted average of firm
mark ups) is now related to elasticity of demand (O'I), a concentration index
that informs about the degree of competition within all the firms of the
same nationality selling to the forcign market f (i.e. W,) and finally, total
market share of these firms on the foreign market.

How do the industrial wage rate per employee and industry mark-ups
interact? To see this, multiply the wage rate (w,) expression by [, and sum
over the N, firms we have:

lfdn dn n_u
Z‘Klnln_b anupy X bzpnlnpyx VL

n= d
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recall that if , = y, then L= [ =Y. Then, by dividing the wage bill at the

n
industry level by L in order to obtain an expression for the industry wage

per employee, we have:

— Ln=1..N Wnln
L . | l
1 s 1 , 11
A=Sa st ppA— Y at oo
o 94 ; Fn XaY oy L in 1\’.]' Y T

) 9 _
1 Tdn r Xao  Xau 1 e | Xg Xg

DA "‘E, z < o tesA —E —| — =+
b aa 5 [/\dd Xu y ¥ ay X

mw =

1l

Industry wverage markup vn d Industry average markup on f

From this expression we can already see the relation between industry
average wage rate and industry average mark-ups. Recall from the text
Sy= Xyi/ X.qand S;= X,/ X.;to be the market shares held on the domestic
and foreign markets for a given industry. Recall E; and Ef to be the corre-
sponding industrial rates of domestic sales and exports. Finally we have

1‘ 2

defined [Zn(%;) ] (resp. ¥)) to be a concentration index that informs
da

about the degrec of competition within all the firms of the observed country

selling to its market d (resp. to market f). We can now derive the industry
relation of real average wages from above :
wo . XuP&u  XuPXy

b +b' W,
p wX, pY KX! pY

= b'lhrg.iEd"'b 'd/

where
M
dd o'd
and

My,
b =
d Gf

One can now understand why weighted market sharcs are key regressors.
In fact, an increasc in a weighted market share held in one market will lead
to an increase in the average markup of that industry as far as the market
is imperfectly competitive (i.c the value of ¢ is not so high and that of y
not too small). Whether or not this affects positively wages in return
depends then on the bargaining power of the unions through A. This is pre-
cisely the relation that is estimated in the text (See the interpretation in
more details in the text).
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B Generalization of the theory

We generalize our 2 country case to J countries’ model. The corresponding
markets arc assumed to be internationally segmented. Note that j can be
the domestic market (j = 7) or the foreign market (j# #), so that each time
that the firm serves the domestic market we shall say that it ‘exports’ to
this market.

The objectivc function to maximize would be

, w, ~w, DM Zp 11" (10)
=1

lj’l lj)l Ill in
J=

From the first order conditions we derive the following wage equation:

z pij.nxij,n - V"u.ili.n

w, =A< +w,; (11)

i i / i
in

Besides, equating marginal revenue to marginal cost in each market, and
considering equation 11 we derive the following quasi mark-up equation on
cach export market j:

Pin= Wi o L, (12)
p,'j_ . Gj ijon

Equation 12 is closely related to the Structure-Conduct-Performance type
expressions in a Cournot gaine, since ‘quasi’ mark-ups depend on price-clas-
ticity of demand ¢ and the markct share s, ;, = /X, with X represent-
ing total sales in the market g

zjn

For ease of exposition, we assume that output cquals labor demand

V= > X, = . Let pPY.= Z pu oK be the total revenue for firm n and
=l J

1
b‘,j= (?»i g),Vje 1...J. Expressing by j’ a foreign market different from the
J.

domestic one i, then equations 11 and 12 give the following real wage func-
tion that gencralizes equation 2 for the casc of J markets:

Wy i
= bii eiinSiia + Z (bijr €ijrmsijrn] + — (13)
Pin e Pi.n

Win

One could easily extend the Cournot case to a more general case of conjectural vanatlons: Such an exten-
sion leads to the sams type of equations to test however, except that the coefficients _s to be inferred
would then contain a conjectural variation parameter that reveals the form of the firms’ behavior.
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where, € =(MJ stands for the export rate of firm n in the market 7.
p i .ny in

Then, the real wage equation, net from the real alternative wage, is a linear

combination of the sum of export market shares weighted by the export rate

to each country j. This expression extends simply to the industrial level (see

appendix above) to give:

w; ' ' Wy, ;

' JE

where the b are expressed again as in the appendix above.

C Robustness of the Specified Equation
to differentiation

We follow Gerosky's (1983) specification in the presence of product differ-
entiation. Goods are differentiated because each good is assumed to have
its specific market. Put differently, every variety is unique as it is only par-
tially comparable to the others '3, However, goods could also be geograph-
ically differentiated. For instance, in a big region j, where local markets are
distant from one another, demand addressed to a firm in a market, say m,,
could have little if any effect on the perceived demand of other firms selling
in another marketplace, m,. On the opposite, if markets m1 and m2 are very
close, and thus, tend to be integrated into one overall market j, then con-
sumers’ total demand perceived by each firm in this region j tends to match
total supply from these firms.

S

Hence, let X¢ =x,.j‘”+9,.[z x,.j.,,,+z X ,.'j:| be the total ‘effective’
n'en, i'#i
demand faced by firm n. The parameter ; can be considered either an indi-
cator of product or spatial differentiation or a combination of both. The
value of & varies between 0 (perfectly differentiated good or geographically
segmented markets) and 1 (perfectly homogeneous good or perfectly inte-
grated markets within j ). Then, the Lerner index for firm n is determined
by the same function of that expressed for the homogeneous good and per-
fectly integrated market equation 11, except that price-clasticity o',.;f_”, and the

firm n’s market sharc s;" are defined in terms of ‘effective’ quantitics.

Recalling the mark up equation we then have:

Pi‘.n - wu,i e e
J—=[l/0.ij,n]*sij.n (15)

ijn

'3 see also Gersoky (1998) who defines the market in ‘strategic’ terms. The main idea is that managers think
about conceiving a product that creates its own market.
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_ % X, X, : .
with s = =g. —— representing the effective share of firm n
y.n X Xt y.n Xv
Ja, jn;
on region j. Notxcc that ‘effective’ or ‘perceived’ market share is systemat-

X,
¥ which results in higher firms’

ically higher than observed market share
j
rents at cquilibrium. Following Martin’s (1993) specification, let O‘U .= O'j".,

ol = o‘ Note K., . This parameter cquals 1 when goods are per-
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We add the assumption that ﬁrms are sufficiently small in each market j.

In that case, the valuc of [ej Z Xt sz X r,‘] is sufficiently large, which

n'en, i'#i

(4 [4
cnables us to consider that X;,=X;,, V n,n' € i. Hence, K. =K. =K.,
i i yan yn 7]

V nn'ei. Aggregating at the industry level leads to the following average
real wage equation:
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By considering three markets j, with je {d,Ind, Dev}, replacing the real
price by its estimate and the alternative wage by its function (eq. 7) in the
wage relation 17, that relation corresponds then exactly to the equation 8
we have chosen to cstimate.



