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1 Introduction

It is often argued that one of the reasons that trade produces gains is that it
enhances competition among firms. We show that a consequence of this pro-
competitive effect of trade is to systematically change the distribution of income
between factors of production in the affected industries — in particular to reduce
relative returns to labor and to increase relative returns to capital. We bring
together two otherwise unconnected literatures, on the impact of trade on com-
petition and on the impact of trade on the distribution of income among factors
of production.

We present a framework for analyzing the effect of increased product market
competition on the process of bargaining between workers and employers. We
demonstrate that increased competition between firms can implicitly raise the
employment cost of wage increases and thereby cause workers (who value both
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objectives) to moderate their wage demands. This wage disciplining effect causes
the employers’ share of available surplus to shift in their favor, and can be suf-
ficiently large that it may cause profits to rise, even though increased competition
results in diminished per-firm surpluses.

Trade may lead to reductions in wages in our model where they cannot
in conventional theories (e.g., when movements in relative product prices are
too low or are in the “wrong” direction to have such an effect). Further, trade
induced wage reductions may take place in both developed countries and
developing countries, which cannot happen in conventional models (insofar
as the impact of trade on wages depends in those models on the relative abun-
dance of factors of production in a country). Indeed the model presented
requires no trade to occur at all in order for the threat of trade (i.e., its implicit
pro-competitive effect) to have distributional effects. The model we develop
provides a theoretical rationale for recent findings concerning the apparent
association of trade with wage deterioration in both poor countries and rich
countries.

Rodrik (1997) raises arguments closely related to that of this paper. He points
out that trade-induced increases in elasticities of labor demand can influence the
well-being of workers, by causing moderation of wage demands. We attempt to
analyze this claim rigorously.

Specifically, we conclude that heightened product market competition as a
result of trade liberalization can influence the distribution of income between
profits and wages in at least four possible ways. The first mechanism is that an
increase in product market competition causes shrinkage of per-firm rents, and
leads to a reduction in rents captured by workers in the form of wages (even if
their share of rents remains constant). The second mechanism is that an increase
in product market competition can induce increases in elasticities of labor
demand which cause workers at an enterprise to moderate their wage demands.
The third mechanism is that competition and strategic complementarity in wage
setting between workers further magnifies these wage reductions through a “stra-
tegic multiplier.” The fourth mechanism is that the diminishing rents realized
by workers can cause an endogenous decrease in the extent of worker organiza-
tion, which in turn reduces the ability of organized workers to bargain for higher
wages.

The main contribution of this paper is that we characterize the threat
effects associated with trade integration. The model we present captures the
ability of employers to threaten workers with reduced employment in response
to higher wage demand. Trade increases this threat effect by giving rise to more
elastic labor demand. As we discuss below, the existing literature has noted
that trade liberalization can lead to wage reductions — including through
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bargaining. However, for the most part, it has not systematically analyzed
how threat effects resulting from trade liberalization alter the wage-setting
process. In this paper, we assess how changes in product market competition
affect the strategic calculus of various parties and thereby the equilibrium
of the wage-setting game. This allows us to decompose the wage discipline
effect induced by trade liberalization into component parts, and thereby to
more sharply characterize the “race to the bottom” that can be associated with
trade liberalization. As we show in this paper, “right to manage” bargaining
in which firms negotiate over wages but have discretion over employment,
along with oligopolistic competition, are key ingredients in producing this
strategic complementarity in wage setting across union-firm pairs. However,
these features are missing from most leading trade models using monopolistic
competition (e.g., Melitz 2003). The exitence of the threat effect discussed in
this paper implies that trade liberalization may affect wages even apart from
changing relative prices or the extent of import penetration. We discuss below
the available empirical evidence on trade, wages and rent sharing in light of
this finding.

The remainder of the paper is structured as follows. Section 2 reviews the
relevant theoretical and empirical literatures. Section 3 presents the model, and
Section 4 characterizes the short run effects of product market integration via
trade liberalization. Section 5 characterizes the long run effects which arise in
a model with firm entry. Section 6 considers the case ofh national-level bargain-
ing (as distinguished from the firm-level bargaining considered in the rest of the
paper). Section 7 discusses the case in which unionization is endogenous, and
Section 8 presents our conclusions.

2 Literature Review

The principle that an increased elasticity of product demand tends to lead to an
increase in the elasticity of a firm’s demand for labor was first explicitly identi-
fied by Alfred Marshall in the Principles of Economics (1949), and examined in a
general setting by J. R. Hicks (1968, 1932). This so-called Hicks-Marshall law of
derived demand is supported by statistical evidence that labor demand elastici-
ties are higher in contexts where product demand elasticities are also higher [see
Ehrenberg and Smith (1997), Hamermesh (1932)]. Moreover, organized workers
appear to seek more secure employment as well as wages [Macurdy and Pencavel
(1986), McDonald and Solow (1981)]. At the same time, contracts specifyingwages
but leaving firms free to determine the level of employment are widespread.



216 =—— Arindrajit Dube and Sanjay G. Reddy DE GRUYTER

Together, these pieces of evidence suggest that the degree of product market com-
petition is an important explanatory factor influencing wage bargains.!

The theoretical literature on the effect of product market competition on bar-
gaining between workers and firms, particularly in the context of international
trade, is growing. An early contribution is that of Huizinga (1993) who considers a
case in which two individual markets consisting of single union-firm bargaining
units (i.e., a monopolistic producer facing a single national union) are merged
into a unified market with two bargaining units. There is a single good, linear
demand and production, Cournot competition among firms, Stackelberg wage
setting by unions, and the assumption that unions maximize union rents [given
by the union wage bill minus the (constant per-worker) total opportunity cost of
union labor]. In this simple environment, a wage setting game between unions in
the integrated market arises, in which wages fall but, due to the output increasing
effect of competition among a larger number of firms, employment rises to such
an extent that union “utility” rises. Prices fall due to increased competition, and
firms’ profits rise, due to the fall in union wages. The paper emphasizes that both
workers and firms benefit in all cases, in this environment.

The model we present below, by generalizing the environment to one in
which workers’ objectives, the extent of market integration, the number of firms,
and the degree of worker organization in different regions undergoing integra-
tion, are allowed to vary, develops results which are often divergent from these.
Indeed, it is shown that Huizinga’s result is a knife-edge result which for a class of
models is only possible in the specific case he analyses. Importantly, in the model
below, although profits can rise or fall, the degree of achievement of workers’
objectives almost always falls. Munch and Skaksen (2002) extend the model of
Huizinga to accommodate continuous variation in the tariff rate and fixed costs
of exporting. Mezzetti and Dinopoulos (1991) also find that trade liberalization
reduces bargained wages in a Cournot duopoly model of a domestic unionized
firm and a foreign (non-unionized) firm.

Of the recent contributions, the two most closely related to this paper are
Blanchard and Giavazzi (2003) and Spector (2004). Both of these papers also
consider the impact of product market competition on wage bargaining, with

1 Organized workers exist whenever coalitions form within firms and exercise a degree of power.
These organized workers may act as if exhibiting concern both for their own wages and for the
level of employment of their fellow workers. In this sense, the “workers’ objectives” might be
thought of as a reduced form behavioral response which could reside in internal labor markets,
norms, etc. The use of “organized workers” rather than “unions” through much of the paper is
meant to assert that workers can have bargaining power within the firm even in the absence of
unionization but it is not meant to deny that formal unions may be an especially important vehi-
cle for workers to achieve their goals.
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attention to the possibility that short and long run results may differ. Both papers
find that it is possible that increased competition causes real wages to rise in the
short run due to lower prices. However, Spector (2004) finds, as we do, that it is
also possible for real wages to fall in the short run due to decreases in bargained
wages.

While Blanchard and Giavazzi (2003) and Spector (2004) are concerned
with competition and barriers to entry within a single market, the focus of this
paper is on integration between markets and the resulting threat effects from the
removal of barriers to trade. A key contribution of this paper is that we charac-
terize the threat effects associated with such integration. The model we present
captures the ability of employers to threaten workers with reduced employment
in response to higher wage demands; trade increases this threat effect by giving
rise to more elastic labor demand and thus effects equilibirium bargained wages.
This channel of causation is modeled neither by Spector nor by Blanchard and
Giavazzi.

There are two ingredients in our model that produce a threat effect from
integration. The first is that we characterize bargaining as involving a “right-to-
manage,” which gives employers the ability to threaten reduced employment as
a consequence of wage demands. Second, we assume the existence of imperfect
competition in product markets as a result of which there is strategic interaction
between producers. We explicitly characterize the resulting strategic comple-
mentarity in the wage-setting game between workers in different firms, which is
present even as they bargain for wages with their employers in seeming isolation.
Oligopolistic competition is an important ingredient here, as strategic interaction
in price setting causes derived strategic interaction in the wage setting game. The
use of the monopolistic competition assumption in the two previously cited papers
implies the lack of any strategic interaction in price-setting and hence in wage-
setting between firms.? The same point applies to more recent models of trade
such as Melitz (2003), Melitz and Ottaviano (2008), and Helpman et al. (2010) in
which the nature of competition between producers of differentiated products
precludes strategic interactions in wage setting across firms, even where rents are
present. In contrast, since we use a Cournot-Nash oligopoly assumption, we can
not only identify the existence of strategic complementarity in wage setting but
distinguish between the direct effect of an increase in product demand elastic-
ity on the bargaining process within any given firm and the indirect effect of its

2 In the Dixit-Stiglitz model, profit maximization implies that the markup depends only on con-
sumers’ elasticity of substitution between differentiated products. This in turn implies that the
labor demand of a particular firm is not directly dependent on the wage bargains struck else-
where and therefore there is no strategic complementarity in wage-setting between unions.
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increasing the “strategic multiplier” present in the interaction between workers
in different firms. The net effect is to generate a race to the bottom. Moreover, we
show this can result from the removal of trade barriers, even without any actual
trade taking place. Finally, unlike in the mentioned papers, we explicitly consider
the short term impact of increased competition on profits. We show that profits
may rise even as per-firm rents fall, which may have important political economy
implications. Although trade is shown to have a potentially inequality increasing
effect in the papers mentioned, above that is through allocative mechanisms such
as expansion by more productive firms and greater effort by such firms to employ
more productive workers. A somewhat different mechanism is investigated by
Davis and Harrigan (2011); they explicitly consider wage decreases resulting from
trade by linking an efficiency wage model to a Melitz type model featuring firms
with heterogeneous productivity. The destruction of “good jobs” which they iden-
tify as a result of trade is in their model due to labor shedding and wage reduc-
tions associated with changes in equilibrium efficiency wages, rather than with
bargaining effects.

Other earlier papers addressing loosely related issues are those of Driffill
and van der Ploeg (1995) and of Rama and Tabellini (1998). Driffill and van der
Ploeg (1995) examine how the removal of trade barriers affects wage setting
power in labor markets. They find that reduction in trade barriers causes
unions to accept lower wages. As we do, they examine the process of wage
setting under imperfect competition. However, they consider the special-
ized case of monopoly unions organized on a national or international level,
assuming monopolistic competition in product markets and increasing returns
to scale. They do not examine the effect of integration on profits or the logic
of a wage-setting game between decentralized unions, as we do below. Rama
and Tabellini (1998) examine the political economy of the setting of minimum
wages under alternative tariff regimes, finding that high tariff regimes generate
higher minimum wages. Naylor (1998) finds a contrary result, that integration
of markets (in the sense of a reduction in tariff rates) leads to an increase in
union wage demands, which brings about an increase in union “utility” and
a decrease in profits. This result is driven by the special assumption that firms
engage in reciprocal dumping [see Brander and Krugman (1983)] in which pro-
ducers in each market engage in price discriminating sales to consumers in the
other market (in response to the difference between domestic and foreign elas-
ticity of demand induced by the existence of a tariff). A tariff reduction reduces
the incentive to engage in such foreign sales and thus paradoxically reduces the
elasticity of derived labor demand, in contrast to the normal expectation that
the tariff reduction would do the opposite. The model presented below will not
rely on this specialized assumption.
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There exists considerable microeconomic evidence from developed coun-
tries that diminished per-firm rents induced by greater competition leads in turn
to lower wages.’ Although this finding affirms the view that wages reflect an
element of rent sharing, important questions remain unanswered. In particular,
it is unclear whether rents are shared in constant proportions, or in a manner
which is itself endogenous to the degree of product market competition (as argued
in this paper). It is also interesting to note that none of these studies seem to have
examined the impact of deregulation on the profitability of firms.

The debate on the relation between trade and wages in developed countries,
which has sought explanations as to the causes of wage stagnation of unskilled
workers in the last three decades, has often focused on the relative prices of goods
and on measures of the quantity of trade. The first focus arises from the fact
that within the perfectly competitive setting of conventional international trade
models, a necessary condition for real wages of workers in import-competing
industries to fall is that the relative price of the goods they produce should fall.

3 This observation goes back to Dunlop (1950) and Slichter (1950), but has also received more
recent support. It has been observed, for example, that in two different segments of the trucking
industry in the United States (namely that for “full truckloads” and that for “less-than-truck-
loads”) which have very different degrees of competitiveness (in the latter the largest four carri-
ers accounted for 11% of revenues and in the former they accounted for 37%) the level of union
wages was dramatically different (28.4 cents per mile vs. 35.8 cents per mile, and a union to non-
union wage ratio of 1.23 vs. 1.34, respectively) [Belzer (1998, 1995), Ehrenberg and Smith (1997)].
An independent example involving the trucking industry is that deregulation is reported to have
led to “substantial relative wage reductions for union truckers and much less wage response
for non-union truckers following deregulation,” a view that is interpreted as “consistent” with
the judgment that wages respond to increased product market competition [Freeman and Katz
(1991), see also Rose (1987)]. Similarly, when deregulation of the airline industry in the United
States increased competition on many routes after 1978, there were substantial reductions in the
wages of unionized pilots, as a result of requests for concessions by airlines which were accepted
by unions. By 1987, the real earnings of pilots had fallen 17% below the levels in 1978, and the
real earnings of airline mechanics had fallen by 13% [Card (1986, 1989), Johnson (1991)]. Abowd
and Lemieux (1993) find that, instrumenting quasi-rents by import competition shocks, firm-
level wage bargains are considerably influenced by product market competition. Blanchflower
etal. (1996), using an un-balanced panel from the US manufacturing sector, find strong evidence
of a rise in a sector’s profitability leading to an increase in the level of wages in that sector over
time. Blanchflower and Machin (1996) find limited support from establishment-level data for
an impact of product market competition on wages in Britain and Australia. Christofides and
Oswald (1992) find from Canadian labor contract data that real wages are an increasing function
of profitability in an industry. Nickell et al. (1994) similarly find evidence from a large sample of
British manufacturing firms that a firm’s market power has a positive impact on wages, which is
however not dependent on union status, suggesting that the sharing of rents is not dependent
on unionization as such.
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However empirical evidence of this condition is limited or lacking [see for
example, Bhagwati and Kosters (1994), Bhagwati (1998), Slaughter (1998, 2000),
Krugman and Lawrence (1993)]. Thus, for example, Bhagwati and Kosters (1994)
conclude: “The contention that the factor prices changed as they did in the
1980s because of trade — when in fact goods prices changed in a way opposite to
what would happen if trade were the explanatory factor — is illogical and hence
unpersuasive.”

The bargaining approach we develop here, which does not depend on a par-
ticular movement of relative goods’ prices, suggests otherwise. In our model,
increasing product market competition induced by trade can lead to wage
reduction irrespective of whether prices of the good produced by the industry
in question are falling more or less than those of other goods. Further, unlike
in the Stolper-Samuelson mechanism it is not necessary for wages for a type of
labor to fall relatively more than the prices of the goods produced intensively
with that type of labor, in order for wages to fall at all. The second focus, on
the relation between wages and measures of the extent of trade, has also led to
ambiguous and controversial conclusions. The bargaining approach also sug-
gests an inadequacy in the methodology of these studies however. In the model
presented below, it is the threat of trade rather than trade itself which produces
the observed outcomes. As a result it is unnecessary to observe trade taking
place (let alone to increase) in order for a reduction in trade barriers to have an
effect on wages. For both of these reasons, our model implies that approaches
to examining the impact of trade on wages that focus on import penetration
are inadequate. This having been said, because trade volumes may be corre-
lated with trade openness, the literature on the relation between trade volumes
and wages may still be informative. It is not necessary to observe changes in
trade volumes for trade to be having an impact on wages but observed correla-
tions between changes in trade volumes and changes in wages are nevertheless
indicative.

Is there evidence that the impact of trade on wages operates through the
channel of influencing rent sharing? Abowd and Lemieux (1991) econometrically
analyze a large number of collective bargaining agreements alongside industry
import and export data in the US and Canada and find that “import competi-
tion has large employment effects in unionized establishments — larger than the
effects one would predict by mechanically assuming that all imports replace
domestic production dollar for dollar... For the US, increased import competi-
tion is associated with relatively large decreases in real wage rates, but increased
export activity is associated with real wage changes of modest magnitude.” This
is asymmetry between imports and exports might be expected if owners of capital
gain substantially in their intra-firm bargaining position as a result of the labor
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discipline effect induced by increased competition in existing markets.® More
recently, Autor et al. (Forthcoming) find that import penetration from China has
led to substantial reduction in employment in the US manufacturing sector, and
wage reductions in services as well as in manufacturing. While these effects of
trade with China are compatible with the “traditional” Stolper-Samuelson mech-
anism, and are associated with changes in actual trade volume, they may also
represent wage reductions through bargaining effects.

A necessary condition for the bargaining channel as described above to be
an influential factor in wage stagnation is increasing elasticities of product and
labor demand at the firm level. The notion that “international trade increases
competition” was hailed as the “oldest idea” in the realm of trade and imper-
fect competition by Helpman and Krugman in their book Trade Policy and Market
Structure (1989). The idea that import competition may introduce market disci-
pline was empirically tested by Levinsohn (1993), who found import penetration
to have reduced markups in Turkish industries as predicted by the theory. In turn,
some evidence that labor demand elasticities for production workers have risen
in recent years in the US is provided by Slaughter (2001) and Richardson and
Khripounova (1996). The former argues that between 1961 and 1991 demand for
US production labor became more elastic in aggregate and for a majority of indus-
tries (considered at the two-digit level). The latter similarly contends that there
was a rise in the elasticity of demand for US production workers between 1979
and 1991.° These results are suggestive, but do not necessarily mean that labor
demand elasticities have been increasing at the firm level.

Some recent careful empirical research on the consequences of trade liberali-
zation in less developed countries have found substantial wage reduction effects,
with wages falling most in sectors where rents had been highest prior to trade lib-
eralization. Revenga (1997) finds for the case of Mexico that “the effects of trade
liberalization on firm wages appear to have been quite substantial: for an average
tariff reduction of 20 percentage points, the implied wage response was on the
order of 5%—-6%.” As well, reforms led to limited reductions in employment, even
in previously protected sectors. The findings on wage loss due to trade are con-
firmed in in Feliciano (2001), and similar results are found for Morocco by Currie
and Harrison (1997).

4 This view is contrary to that presented by Lawrence and Lawrence (1985). Their so-called
“end-game” interpretation describes the possibility of unions in a declining industry, who see
little future for it, seeking to maximize their extraction of surplus in the short run, and therefore
raising wages.

5 However, trade related measures appear to incompletely explain this rise.
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Harrison and Hanson (1999) notes that wage inequality in Mexico between
skilled and unskilled workers has been increasing, “which is puzzling in a
Heckscher-Ohlin context if Mexico has a comparative advantage in produc-
ing low skill-intensive goods.” They provide evidence suggesting that tariffs
fell most in sectors having a higher share of unskilled workers. As a result,
their finding is consistent with the possibility that the observed wage reduc-
tions resulted from product market competition induced worsening of workers’
bargaining position. Indeed, Hanson and Harrison (1995) write of Mexico that
“the rising wage gap is associated with changes internal to industries and even
internal to plants that cannot be explained by Stolper-Samuelson effects.”
Findings of falling wages and rising inequality are also reported by Galiani
and Sanguinetti (2003) in the case of Argentina. Finally, a similar theme is
present in Harrison (2002), where she finds that globalization has reduced
labor’s share of national income in a cross-country panel with developed and
developing countries. The presence of significant intra-firm bargaining effects
combined with economic or political factors which enabled skilled workers
better to influence tariff rates and other trade policies than unskilled workers
would help to explain the observed phenomenon. Rodriguez and Ortega (2006)
find that increased trade openness is associated with lower capital shares in
national income to a degree that is increasing in a country’s unionization
rates, and that this finding is “consistent with a model of wage bargaining.”

3 The Model

We begin with a benchmark model where workers in some proportion of the firms
in each region are organized. We assume that whether a firm’s workers are organ-
ized has already been determined, and that decentralized bargaining occurs
between workers and firms’ owners at the establishment level. The model we
consider here is a partial equilibrium one, in that we consider effects on nominal
wages and profits. In subsequent sections, we will examine the effect of integra-
tion on real wages and profits. Finally, we will consider long run considerations
by incorporating firm entry.

3.1 The Regional Market

In order to focus on the logic of intra-firm bargaining, and the effects of inter-firm
and inter-worker competition, we assume a simplified framework. Specifically,
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we assume a market for a single homogeneous good, and a single factor of pro-
duction (labor) produced by a constant returns to scale technology g(n)=n, where
q(n) is the quantity produced by the firm and n is the level of employment by the
firm. We assume that initial market demand is characterized by a linear demand
function p=a-bQ. As we discuss in a later section, a representative consumer with
quadratic quasi-linear preferences generates such a demand function, although it
can be rationalized by other assumptions as well. The linear demand assumption
plays a simplifying role in the analysis but is not essential to derive our results.®
We assume also that there are f firms, some of whom are organized and engage in
enterprise level collective bargaining.

3.2 The Integrated Market

We will consider the experiment of fully integrating an arbitrary number, k, of
identical regions (except possibly for the level of unionization), each having an
identical number of firms, f, with identical characteristics, and each furnished
with its own identical demand function. We will refer to k as the “scale of integra-
tion.” It has the dual interpretation of the number of identical regions being inte-
grated and the size of the region with which integration is occurring [i.e., (k-1)
times the size of the “home” region]. As integration proceeds, the number of firms
as well as the scale of demand increase proportionately. In an integrated area

with k regions, the market demand function is p=a _EQ'

We note that at any given level of market integration, there are m=yf+6f(k-1)
firms with workplace organization, where y is the proportion of firms which have
organized workers at “home” and 6 is the proportion which do so “abroad” (i.e.,
in the region(s) with which integration is occurring).

3.3 Workers’ and Firm’s Objectives

The objectives pursued by each set of workers (or a “worker-collective”) are
assumed to be described by the objective function U=nf(w-w,), where € [0, oo)
and w, is an outside option defined by a competitive labor market or return from
home production. This objective function encompasses the paradigmatic case of

6 The more general case of uniformly convex or concave demand curves is considered by Reddy
(2000). It is argued there that liberalization induced reductions in bargained wages and in work-
ers’ share of available rents can arise in such a context if the the derived labor demand curves of
firms are “not too convex to the origin in the region of the wage adjustment.”
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“rent maximization” corresponding to =1, that has been of considerable interest
in the labor economics literature, as well as accommodating arbitrary alternative
weights on employment.” Firms are assumed to maximize profits, which are given
here by 7=(p—w)n, where p is the price level. Neither consider the impact of their
decisions on the cost of consumption.

3.4 Stages of the Game

We assume that there are two stages in the game determining the outcomes
(wages, employment, and profits). In the first stage, bargaining takes place
between the firm and the workers over the level of the wage which will prevail
in the second stage. Each worker-collective/firm pair is assumed to negotiate
according to the generalized Nash bargaining model [see e.g., Svejnar (1986)].
The worker-collective is assumed to have an arbitrary degree of bargaining power
A0, 1], with the firm having bargaining power (1-1) The firm’s outcome in the
event of the breakdown of negotiations is assumed to be zero profits. i.e., in the
event of a failure to come to agreement with its own workers the firm cannot make
recourse to the competitive labor market. In the event of a breakdown of negotia-
tions, organized workers can find employment at the competitive wage rate, w,,
or equivalently earn that return from home production. It is important to note that
although both workers’ and firms’ relative bargaining power and outside options
are both constant, this is not true of their bargaining position. The latter, which
is a broader concept, should be understood as the totality of the advantage that
can be realized by a particular party to the bargaining process, i.e., the share of

7 The assumption of rent maximizing worker-collective behavior has been widely justified on
the grounds that it has plausible “micro-foundations.” Specifically, risk-neutral workers can
under specific assumptions be expected to form rent-maximizing worker-collectives [see, for
example, Oswald (1982)]. However, some empirical evidence suggests that unions pursue em-
ployment objectives to a larger extent than suggested by the “rent maximization” model [see
Macurdy and Pencavel (1986), McDonald and Solow (1981), etc.]. As well alternative theories
which assign a greater decision making role to older and more senior employee (who for ex-
ample would be likely to prevail in a median voter model of worker-collective behavior) would
suggest that worker-collectives pursue wage objectives to a larger extent than suggested by the
“rent maximization” model. The characterization of worker-collective objectives here is meant to
accommodate all of these possibilities. It does however have the feature of suggesting that the
interests of the unemployed are at least partially taken account of in worker-collective decision
making. This view, consonant with McDonald and Solow (1981) is disputed by, among others,
Layard et al. (1991). An alternative rationalization is that “union bosses” have employment as an
objective as it is a component of total rent, or alternatively of derived social or political power.
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output obtained by each party. In the first stage, this bargaining occurs simulta-
neously in each organized firm, where workers and firms at firm i take as given
the outcomes of the wage negotiations in all other firms j#i.

In period 2, each firm chooses an employment (and hence output) level simul-
taneously, where competition among firms is assumed to take a Cournot-Nash form.
Each firm takes its own and others’ wage rates as given and competes in quantities
so as maximize its profits. These assumptions concerning the nature of inter-firm
competition simplify the analysis but are not essential to arrive at our conclusions.®

Formally, the equilibrium negotiated wage w, in firm i in the first-stage bar-
gaining process can be represented as the maximand of the following optimiza-
tion process:

max N,=[n(w,—w,)]"[(p,-w,)n]"" 6
subject to:(1) n=n(w,|w_,)
(2) p=p(nin (w))

where n(wjw ) is the firm’s implicit labor demand curve in period two, taking
as given the vector of wages faced by other firms. Similarly, p(n|n_(w )) is the
second period equilibrium price facing the firm, based on the firm’s residual
product demand. In period 1, then, the firm takes as given the wages (and hence
the optimal period 2 output) faced by each of its competitors. This includes the
(fk—=m) unorganized competitors, who produce facing the competitive wage w,,.

Both parties to this bargaining process take into account the effect which the
wage they set will have on their ability to achieve their preferred outcomes in
the second stage, through anticipating the outcome of the second stage Cournot
game among firms associated with each wage level. In period 1, each worker—
collective/firm pair perfectly forecasts other firms’ period 2 output given the
vector of wages they face. The wage which results from this bargaining process
must also be the wage at which the resulting Cournot-Nash equilibrium among
firms facing identical wages is such that unilateral deviation by a worker-collec-
tive/firm pair choosing an alternative wage could not lead to a higher level of
composite (Nash-bargaining induced) objective N.

8 A straightforward way to generalize these assumptions is to parametrize the degree of competi-
tion or collusion by using a conjectural variations model. The central result that we derive — in
which decreases in bargained wages and in the share of rents accruing to workers (perhaps suf-
ficient to cause profit increases) are a result of increased integration — can be derived in this more
general case. Under Bertrand competition among firms, wages are generally set at the competitive
level and no such consequences arise.
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Our assumption is that employment is determined in the second stage
solely by the firm, which may hire as few or as many workers as it wishes at the
wage rate determined at the first stage. We refer to this as the “right to manage”
assumption. This assumption ensures that the firm is on its labor demand curve
in period 2, although the specific point along the curve that it takes up will be
dependent on the prior bargaining process between employers and workers. This
assumption is important to the subsequent analysis as it makes especially stark
the effect of increased competition on the shape of the objective possibility fron-
tier faced by the parties, and generates a clear interpretation of this change in
terms of the increased employment cost of wage increases. One may worry that
the ex-ante inefficiency of the bargaining model may be responsible for some of
our findings. However, that feature of the model is not necessary to arrive at the
results that we present.’

Furthermore, there are both empirical and theoretical grounds reasons to
adopt this assumption. There is widespread evidence that the characterization of
collective bargaining as focused on wages while proffering a subsequent residual
right to determine the employment level to the employer is often realistic.'

9 The central conclusion of our analysis — that integration results in decreases in bargained
wages as a result of a diminished share of available rents for workers, possibly sufficient to raise
profits — can be derived in a model in which intra-firm bargaining is efficient (because it is over
wages and employment jointly). Reddy (2000) demonstrates that our results can be arrived at
when the outside options of the parties are endogenous by considering a model in which non-
unionized workers threaten to unionize if they are not provided with at least as high an increment
to total compensation as they would receive if they were unionized and engaged in the bargain-
ing game described in this paper. The meaning of “unionization” here is simply the imposition
upon the firm of the non-cooperative game in which bargaining is inefficient. Product market
competition can, by shifting the labor demand curve that would be made recourse to in the event
that the threat was realized, lead to changes in the distribution of surplus. These changes arise
even though the threat is never realized in equilibrium. This form of efficient bargaining is of the
same general form as the “Separate Spheres” bargaining model described by Lundberg and Pol-
lak (1993). Chapter two of Reddy (2000) identifies further cases in which changes in bargained
shares can result from changes in product market competition even when outside options are not
endogenous. See also Mezzetti and Dinopoulos (1991).

10 Layard et al. (1991) state that “employment is almost never bargained over as such.” Moreover
they report that US contracts typically include a “management rights” clause, asserting “that the
company ‘will determine the extent of any required force adjustments’.” Further, strike in pur-
suit of an employment objective is in the US typically illegal, in the sense that doing so risks loss
of protection of collective bargaining under the National Labor Relations Board. They also report
the results of Oswald (1982) to the effect that only five out of 120 British and American unions
surveyed reported that they “normally negotiate over the number of jobs as well as over wages
and conditions.” Hall and Lilien (1979) also find that firms often set employment unilaterally.
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4 Short Run Analysis

4.1 The Wage-Setting Game
The symmetric equilibrium wage w" can be solved for in steps, proceeding back-
wards from the second to the first stage of the game. In period 2, in the Cournot

game between firms, given its own wage w, and other firms’ output n_, each firm
solves

max(p(n|n_)-w)n, )
for which the first order condition is

n =%(p—wi). (3)

However, given the fk firms in the market at any stage of integration, we have
the equilibrium condition that

O N R A T
p=a (kaf-lnf . (k)zf‘lb(p W) “)

which implies that, for any given vector of wages in firms,

p= a + 1 ka ©)
A+ fk) 1+ fle=i=
and in turn that
fl
k| at2, W,
n(w,w )=— ————w.
U bl (+fk) !
(6)

_E a IZj#in fk w
bl +fk) (+fk) (1+fk)

The output of a firm in period 2 depends on wage it faces, as well as the wages
faced by its competitors. The remark below establishes that, ceteris paribus, the
own-wage elasticity of employment increases in magnitude with the scale of inte-
gration, confirming the presumption of Rodrik (1997).
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Proposition 1: For a given average wage faced by its competitors, w_,, labor
demand at firm i becomes more elastic with respect to its own wage with scale of
integration, k [Proof: See Appendix.]

We now consider the first stage wage setting decision, where firms and
workers bargain over the wage subject to the output function n, taking as given
the vector of wages at other firms w . Substituting (6) into (1) and collecting terms
produces the following reduced form optimization problem:

(pA-2+1) (2-22+p2)
max N:[Ej K a_, Z’*iwi fi W]] [w,—w,]* 7)
wo i lp +fk 1+fk  1+fk ! ;

Taking the first order condition and solving for w, produces the following:

| el @ ],izﬁdwl‘ 3
W"{(¢+/l)ﬂ< orn) o [ pra) ®

where ¢p=(2-21+1f) is the total weight on employment.

Expression (8) is the reaction function of each worker-collective/firm pair,
mapping the vector of wages w , onto its own negotiated wage w.. Before solving
for the Nash equilibrium of this wage setting game, we will characterize the quali-
tative features of this reaction function, and how it is affected by the key param-
eters. Defining the symmetric wage among organized competing firms as w_,,
wage of w, at unorganized firms, and workplace organization at m-1 firms, we
can rewrite (8) as:

_ al '(1 Am JW—I A(m—l)w
CLAer) U (g fK) 0 il pra)

| a }(1}(9—@ 0 jw { v 0-D 1 }w
| (p+2) (A (p+D)k (9+2)) ° ' [ (p+D)k Kk(p+2) fh(p+a) |

e (1, (6-p) 0 )
[ @-+28) (2 -2+ )k (2—1+1ﬁ)]w0} {INTERCEPT=1}
4 . 0(k-1) 1 A )

i (2-A+AB)k ' k(2—A+18) ﬂ<(2—l+lﬁ)}wf {SLOPE=S}

As (9) shows, the slope term of the reaction function is strictly positive if
m>1. As long as there are worker-collectives in some competing enterprises, there
is strategic complementarity in the first period’s wage setting game between
worker-collective/firm pairs. When all other things are equal, a higher wage
negotiated by a worker-collective in a rival firm allows worker-collectives in a
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particular enterprise to negotiate a better wage. Figure 1 graphically presents the
reaction function for the negotiated wage. We now note some key properties of
the slope and the intercept terms, which follow immediately from differentiating
the terms in expression (9).

First, if there is at least some worker organization in competing enterprises
(i.e., m>1), higher levels of workers’ bargaining power and a greater scale of inte-
gration make workers’ bargained wage at an enterprise more sensitive to wages

. . . d d . .
negotiated at competing enterprises: d_i>0’d_i>0' In contrast, increased weight

as
placed on employment by the worker-collective reduced this sensitivity: @<0.

Second, if there is at least some worker organization in competing enterprises
(i.e., m>1) higher levels of workers’ bargaining power increase the bargained
wage even in isolation from any strategic interaction, while increased scale of
integration and increased weight placed on employment by the worker-collective

alr _ dI

dl
d it. —>0,—<0,—<0.
reduces i % %

w(k,)

w;(k, Iw

w(k,)

R(k))

R(k,)

Decomposition:
Intra-firm bargaining effect=w;(k, Iw ;¥ (k)))-w*(k,)
Strategic complementarity effect=w*(k,)-w,(k, Iw_*(k,))

Figure1 Reaction Function of the Wage-Setting Game.



230 = Arindrajit Dube and Sanjay G. Reddy DE GRUYTER

4.2 The Equilibrium Bargained Wage and Workers’ Share of
Rent

By imposing symmetry in wages across (identical) organized establishments in
(9), we can derive the equilibrium wage:

(a-w,)
w'=w_+

(ﬂ<f+ﬂ<+(e—y)f—eﬂ<+1)

=w,+o(a-w,) (10)

This expression has a natural interpretation. As noted earlier, w,<a is the
non-negativity (or no-shut-down) condition on firm’s profits. As well, a is the
positive intercept of the demand curve. As such, it is the maximum price that a
consumer would be willing to pay for a unit (namely the first) of the good. The
maximum wage that could possibly be supported without shutting down all firms
is this amount. Therefore, a is a measure of the level of wages permitted by the
“extent of the market”, and (a-w,) is a measure of the maximum rent which it
is feasible for a worker to capture. We can interpret ¢ as the joint (workers’ and
firm’s) weight on employment in the worker-collective/firm bargaining problem,
which is apparent from the inspection of (7).

Whereas a higher wage is desired by workers alone, a level of employment
higher than zero is desired by both workers and the firm, both because it is (for the
former) valued directly and (for the latter) at any given wage it is profit increasing.

Thus the numerator of the second term contains a measure of the surplus
available to be extracted by firms in the form of wages and the denominator con-
tains a measure of the desire at each site (inversely related to ¢, the joint Nash
bargaining weight on employment as against wages), and ability (directly propor-
tional to workers’ bargaining power 4 and inversely proportional to the extent of
inter-firm or inter-worker-collective competition as described by the total number
of firms fk) to achieve high wages. In other words, ceteris paribus, equilibrium
organized workers’ wages are higher when workers’ bargaining power (as deter-
mined for example by institutional conditions) is higher, when the competitive
wage (or outside option) is higher, and when consumers’ willingness to pay for
the good is higher. All of these relationships are as might be expected."

11 In this model, the form of product demand, bargaining and the Cournot-Nash competition
lead to a unique equilibrium in spite of the presence of strategic complementarity. This is evident
from the linearity of the reaction function in equation (8). In an extended model, the strategic
complementarity could be stronger and lead to multiple self-fulfilling equilibria. These possibili-
ties are explored in Reddy (2000).
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Proposition 2: Workers’share of the surplus, o, and hence the equilibrium bargained
wage, w*, fall with the level of integration k, i.e., ii—v;/<0. [Proof: See Appendix.]
c

The rate at which wages decline diminishes as integration proceeds, and is
lower when the competitive wage is higher although it is higher when consumer
maximum willingness to pay for the good is higher.

Proposition 2 lays out the logic behind changes in equilibrium wage. Higher
bargaining power within the firm raises equilibrium wages by both increasing
the response to other firms’ wages and by increasing the wage that would be set
even in the absence of strategic interaction with other workers. A higher workers’
weight on employment in contrast, lowers equilibrium wages for both of these
reasons. A higher competitive wage and a higher consumer willingness to pay
for the good (a) raise equilibrium wages through their effect on the wages which
would be set at firms in isolation, but not through any effect on the reaction with
other firms.

Overall, the fall in wages through strategic interaction (i.e., S) acts to multiply
the scale of the wage decline from an increase in k, and the strategic complemen-
tarity between worker-collectives works to ensure a race to the bottom. A possible
decomposition of the relative role of the firm-level bargaining effect (decline in
intercept) and the increase in the strategic complementarity between workers at
different production sites, in bringing about a decline in the equilibrium wage
is outlined in Figure 1. For the special case w =w, (i.e., an isolated organized

dw.(w )

worker-collective) it is possible to show that T<O' Thus, the negotiated

wage falls with integration even at a firm with an isolated group of organized
workers showing that the strategic complementarity between workers acts to

. . . . d dw.(w.)
multiply the wage decline but not to cause it. As well, in this case, ————->0

di  dk
d dw(w_) - :
and %T<O. Thus, greater bargaining power unambiguously reduces
e
the extent of the wage fall due to integration and greater weight on employment
unambiguously increases it.
By differentiating (10) with respect to the relevant parameters, we establish
further results:

aw’* dw"
—>0, —/——>
d a0 (11)
In other words, post-integration wages at home are higher when more firms
initially possess organized workers “at home” and they are also higher when more
firms have organized workers in the region(s) being integrated with “abroad.”
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How does the level of organization at home influence the effects of integra-
tion? It can be shown that greater organization at home reduces the rate at which
wages fall if foreign regions are more organized than at home. However, greater
organization of workers at home increases the rate at which wages fall if the level
of foreign organization is less than at home.

a*w’ .
dydk>0 if >y and (12)

<0 if o<y

Moreover we can deduce from the expression for

d_W* h dZW* >0
ak P2 Ggak (13)

These imply that when two regions integrate, greater organization “abroad”
reduces the rate at which wages fall at home.

How does integration affect the extent to which workers attain their overall
objectives, inclusive of employment as well as wages? We derive the equilibrium
realization of the workers’ objective may be calculated by substituting the equi-
librium wage (10) and employment per firm [derived from (6)] into the workers’
objective function.

To simplify the algebra, here, we only consider the case of organization in all
enterprises m=fk, which allows us to derive:

1+

5 B
U (a-w,) (Mk fo ] (14)
(ﬂ<f+fk+(0—y)f—0ﬂ<+1j (4K

By differentiating this with respect to k, and simplifying, we may derive that:

LUNP™
dk

FK(2+420-2AB8)+fk(2—2AB+AB>—2+21)+284>0

(15)

The first coefficient is negative, the second may be positive or negative, and
the last is positive. It follows that workers’ objective fulfillment rises “early” in
the integration process if it rises at all, and that it necessarily ultimately falls. It
may be readily checked for example that in the case where workers have complete
wage setting power, and pursue the rent maximization objective (i.e., A=1, f=1)
the only economically relevant case for which workers’ objectives rise is the case
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in which two economies with one firm in each merge. thus the result identified
by Huizinga (1993) of rising “union utility” in the presence of market integration
is not robust.

4.3 Equilibrium Profits

What about profits? The profit of a firm with organized workers is given by:

k ( (a—wo)%

= (16)
b(1+fk)? Lﬂ«ﬁ
y

——+fk-m+1

Differentiating the profit expression (16) with respect to k, we find that
drz” . .
——>0 if and only if
dk
-7 IP0+(5f2-3f°0-5yf>+3f0)k’>+
(f?0-3yf>+3fp+f20+3f+3fA+20f ) k+2—A+1B>0 (17)

Although it is difficult to fully characterize the conditions under which this
expression is positive, we can conclude that:

Proposition 3: Profits eventually fall with integration, k. Moreover, profits rise with
k for sufficiently small values of k (although possibly for the economically irrelevant
case of k<1). There exist cases in which profits rise between k=1 and k=2. [Proof:
See Appendix.]

We now specialize to the case of full organization for simplicity of exposition. In
the full organization case (i.e., when m=fk) the profit of firms is given by:

EIL (a—W )_(a—wo) 2
b(1+fk)? 0 %qﬂl (18)

This expression has a neat and natural interpretation, which becomes evident
upon juxtaposition with the equilibrium wage expression.

The first term in the square brackets is as before a measure of the total surplus
made feasible by demand conditions (the “extent of the market”). The second
term in the square brackets is as before a measure of the total desire and ability
of workers to extract wage concessions from firms. The difference between these
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generates a measure of the extent of available market surplus potentially remain-
ing to be extracted by a firm. This potential is however deflated by the initial term,
which is a measure of product market competition and of the elasticity of overall
industry demand.

Can profits rise with integration? It can be shown that for certain parameter
ranges this is certain to happen. In particular,

Z—Zzo HE (KF)? (<24 27— AB)+kf(2+ AB—1)+ 3430 (19)

The first coefficient is negative and the other two are positive, unless 1=0,
which is the only circumstance in which case the last term is 0. Therefore profits
always rise for k sufficiently small (possibly fractional). Also profits must even-
tually fall, and may do so throughout the economically relevant range (k and f
integers). There is also only a single positive root to this expression.

For the case of complete organization, profits follow an inverse-U shape in
the level of integration, k. Also, for A=1, expression (19) implies that for any k,

however large, there exists a " such that if f<5*, Z—:>0 for all k<k’. Therefore

it is possible for profits to increase over an arbitrarily large range of integration.
i.e., The wage discipline imposed by integration can compensate for the dimin-
ished rents arising due to integration even when the decrease in those rents is
very large.

Why do profits rise? It can be shown that, for the full organization case:

dn_| 1-fk ((a—w)z\ 2k (a—wd_w
dk |+’ b ) (e’ b Jdk

(20)

Thus, the change in profits due to integration is influenced by both the level
of the wage and the manner in which integration affects the wage. As noted
above, when the level of the wage is higher, the potential total market post-pro-
duction cost surplus per unit produced. The rate of change of profits is due to both
the impact of the increased competition among firms to capture this potentially

2 b

under the demand curve and above the marginal cost curve, represented by w]
and the impact of the declining wage, reflected in the second term. The rela-
tive magnitude of the impact of increasing competition among firms and of the
declining wage in determining the rate of change of profit is also influenced by

available surplus, reflected in the first term [recall that l[(a—w)zJ is the area
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the level of integration. The sole factor mitigating the adverse impact on profits of
increased inter-firm competition is the wage decline.

4.4 Effect on Real Wages

We have shown above that liberalization induced increases in inter-firm compe-
tition can lead to wage declines. However, these same increases in competition
lead to price decreases. Workers taking advantage of the backstop technology or
working in the competitive labour market at the fixed wage w, (if any) will be
made better off by liberalization as a result. However, can workers in the indus-
tries with bargained wages likely to have lower real wages, as a result of liberali-
zation? Can profits increase in real terms as a result of liberalization? We present
below a simple model in which both of these outcomes can result.

We will construct a model in which there exists a continuum of oligopolistic
industries. In each, the number of firms is possibly small. Thus firms’ output deci-
sions may have a noticeable effect on the price level in their own industries but do
not have such an effect on the general price level of either workers’ or employers’
consumption baskets. However, the general price level is affected by liberalization
as it simultaneously influences price determination in each of the industries. We
assume for simplicity that all industries have identical structures (demand curves
and number of firms). Assumptions regarding demand (elaborated below) are made
to ensure that the demand for each good is dependent only on its relative price vis-
a-vis a numeraire good and is independent of prices of other goods. We assume that
workers supply one unit of labor inelastically, and receive only wage income, either
at level w,, if they work outside of the industrial sector, or w if they work within it.

Price, from equation (5), can be written as a function of nominal

wage, p= a +L f.kw.:a-'-fkW , and the nominal wage W =w,+
A+fk) 1+fe== 7 (1+fk)
(a-w,) (a-w,)

) > when 6=y=1. Therefore, own-price
+1

(ﬂ<f+ﬂ<+(e—y)f—eﬂ<+1) ﬂc(f

(or “real”) wage can be written as:

ﬁzw*+w*ﬂ<: 1+ fk _ 1+ fk
p a+w'fk a a
o Ty T (24)
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Defining F=fk as the total number of firms in all regions, and defining

2-22+0A |2
5=%=+ﬁ={1—2+ﬁ} and rearranging, we can write the real wage as
follows:
[ 2 @
= w F’+| a+| ~ |w_ |F+a (25)
w*_(woé)F2+(a+wOé)F+a_(lj 0 [ (l) OJ

e (w,0)F*+(a+ad)F+a - [(ij F2+[a+a(¢DF+a
A)° A

Note that real wage is always less than unity, and may fall with F because
(a-ad)>(w,~ad), so the linear term is growing with F faster in the denominator
than the numerator in (25). However, eventually, the quadratic term (common in
the numerator and the denominator) dominates, which leads the real wage to rise
and asymptotically approach unity.

W
Proposition 4: For the case of complete organization, real wage — is a U shape
function of the total number of firms in all regions, F=fk, there exists a critical value
F, such that:

av
P .o if F<F
dF

“y

—=—=0 if F=F.
dF_ f
av

P 5o if F>F
dF

[Proof: See Appendix.]

Note that it is possible for F tobe <2, in which case real wage would not fall
from integration in the economically meaningful parameter range for F. The zone
of real wage fall is greater when the critical value Fis large, which in turn is the
case when w, is small in relation to a (which determines the extent of possible
product market rents), and when  (workers’ preferences over employment) is
small and A (workers bargaining power) is large.

Now we can characterize the short run effect of integration on real wages.
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Proposition 5: In the short run, integration of a sufficient number of regions k
raises real wages as trade increases competition and reduces prices. However, for
k less than a critical value 12, real wages decline with integration. This range where
real wages fall with integration may be economically irrelevant if k<2. [Proof: See
Appendix.]

Proof. In the short run, fis fixed. Substituting F=fk, we can rewrite the cutoff in
terms of level of integration, k. A sufficient condition for the real wage to fall
e
a2

)I: <0 at k+1. Rewriting

when moving from integration level k to k+1 is that

F= % in terms of a cutoff 12, we derive the sufficient condition:
(/1_2+ ﬁjwo
k+1<k= a { a -1= I a -1

—— or k<
2(?jwo \/fz (?]Wo \jfz [§—2+ﬂ]wo

Note that this is a sufficient condition in light of the integer constraint. As a

continuous function of F, the real wage W? may fall when going from k to k+1

*

dl dl

P .o p
dF at k+1, but dF

This sufficiency condition for a falling own-good-real-wage is automatically
satisfied at the onset of integration (k=2), if each industry is a monopoly, since
w,<a is a necessary condition for profits to be non-negative. More generally, this
real-wage tends to fall with integration if workers’ bargaining power, 4, is high,
the competitive wage or outside option w, is sufficiently low, product market
demand supports high rents (a is large), workers do not care excessively about
employment (8 is small) and if the number of firms in each industry is small.
Wages fall more rapidly than prices in these circumstances. Since the wage and
price declines are identical in each industry, it also follows that when the suf-

a¥

ficiency condition is satisfied, d—£<0, where P is any linear price index with

sometimes when <0 atk O

fixed weights incorporating the goods produced by the continuum of oligopolis-
tic industries and the goods produced outside the industrial sector (with fixed
price). Further, since prices fall monotonically as integration proceeds, and since
we have shown earlier that it is possible for profits to rise in the early stages of
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integration, as long as § and f are sufficiently low it is possible for real profits to
rise with integration at the same time that real wages fall.

5 Integration in the Long Run with Entry

Thus far, we have taken the number of firms f as given in each region. However,
in the long run there is likely to be entry, which will determine the equilibrium
f. With no entry costs, there will be an infinitely large number of firms and no
equilibrium quasi-rent. However, with barriers to entry, firms will earn equilib-
rium quasi-rents, over which firm owners and workers bargain. We consider entry
costs that are proportional to production, which can be thought of as reflecting
the costs of setting up factories. If the owner wants to produce 1000 widgets, she
may need to pay an entry cost of ¢ to build one factory. If she wants to make
10,000 widgets, she needs to pay 10c as she needs to build 10 factories. This entry
cost assumption is similar to that in Blanchard and Giavazzi (2003).

When total entry costs C=nc are proportional to output, the long run equilib-
rium condition is:

(p—w)=c (26)

Expressing the price in terms of equilibrium wage (equation 5), we have:

aflw
a+fk)

a-w'=c(1+F)

a-w
a-w,— O=c(1+F)
F—+1
A

9__ ¢ [4
Fi_ (1+F)[1+F/J (27)

(a-w,)

The equilibrium number of total firms in the combined region, F’, is one of
the two roots of this equation. The real (and positive) root is:

P

a-w, a-w,

2 2 2
+ |9’ =2c ¢ +¢:2}“72+c2 ¢ —2cl ? sy —? ;
a-w,  (a-w,) (a-w,) a-w, (a-w,)

F*(a,q},l,wo,c):ﬁ(a—wo )p—c

(28)
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Proposition 6: In the long run, with free entry by firms and an entry cost propor-
. . w’ . .
tional to production (cn), the real wage —(k) is constant across different degrees

of integration, k (up to integer constraints). [Proof: See Appendix.]

The implication of the long run analysis is that real wages eventually return
to the original level after firm entry or exit bring the unit profit back to the unit
cost, c. We showed earlier that in the short run, for a given f, real wages may fall or
rise, depending on the initial level of integration, k, and the number of firms per
region, f. But once we impose the entry condition to determine the initial number
of firms fin each region, is it still possible that real wages may fall in the short run
as a result of integration?

To answer this question, we need to consider equations (28) and (25) together.
First note that, taking into account integer constraints, the total (pre-integration)
number of firms in each region is equal to floor(F'(a, ¢, 4, w,, ¢), where the floor
function is defined as the largest integer less than or equal to the argument of
the function. The (post-integration) number of firms in the short run is then
2[floor(x'(a, ¢, A, w,, ©))]

Starting at the initial level of integration, k, for real wages to fall in the short
run (and then rise back up due to entry), a sufficient condition is that the total
number of firms in both regions is less than the cutoff X(a,¢,4,w,), which is the
point at which the (continuous) real wage function (of x) starts to rise:

o), (29)
i 0

Although (29) is difficult to evaluate algebraically, we can show through
numerical examples that the real wage may indeed fall at low levels of integra-
tion even after imposing the restriction that the initial number of firms is at the
long run (zero profit) equilibrium level. In order to consider the integration of
two regions (composed of possibly different number of underlying integrated
sub-regions k1 and k2), we first compute the initial number of firms in the com-
bined region, G'=f(k1)+f(k2) for given values of parameters a, ¢, 4, w,, where
G'=2*floor(x"), taking into account integer constraints. We then compute the
critigal value F=( fk), such that for G'<Xx, the real wage begins to fall in x, i.e.,
av
df: <0. For given parameter values that satisfy the requirement that there be a

2[ floor(x"(a,p,A,w,,c))]<xX(a,p,A,w,)=

positive number of firms in the combined region (based on the zero-profit condi-
tion) if G"<F, then real wage falls initially in both regions in the short term. Each



240 = Arindrajit Dube and Sanjay G. Reddy DE GRUYTER

numerical exercise takes as given a parameter vector <a, ¢, A, w,> and varies the
entry cost, c.
Example 1: w,=1000, $p=0.3, A=0.5, w,=100

c G*=2xfloor(x") )”(=(f/lz)

130 6 4.0825
140 6 4.0825
150 4 4.0825
160 4 4.0825
170 2 4.0825

In this example, for values of ¢ of 150 or more, the total number of firms in
the combined region (i.e., F’) is greater than the cutoff value F=4.0825 under
which the real wage is declining in the total number of firms. Therefore, it is
always the case that for entry costs <150, integration reduces the real wage.
A high entry cost means a smaller number of firms in equilibrium and high
equilibrium quasi-rents, which increases the fall in the real wage as integra-
tion takes place. We have already seen that wages fall more relative to prices
as a result of increased competition when we start from a relatively low level
of competition. When entry costs are small, there is already a large amount of
competition, and there is not much added effect of additional competition on
real wages.

A second example shows the impact of the difference between a and w, -
i.e., the maximal quasi-rent — on the likelihood of a real wage fall. Mirroring our
earlier findings, we find that a greater extent of maximal quasi-rent gives rise
(ceteris paribus) to a larger fall in real wages. Consider the same parameter values
as before except that w =30.

Example 1: w,=1000, ¢=0.3, 1=0.5, w,=100

c F*=2xfloor(x?) )"(:(f/;)

130 6 7.4536
140 6 7.4536
150 4 7.4536
160 4 7.4536
170 2 7.4536

Changing the outside option for workers does not change the long run equi-
librium number of firms in a given region, but it (as before) implies that the real
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wage falls for a larger range of values of F. As a result, the real wage now falls for
all considered values of the example (i.e., 130 or more).

Although in the long run real wages are determined by the (identical) under-
lying parameters of the regions, integration may initially reduce real wages
through intensified competition. When it does so, it takes a period of time until
exit of firms reduces competition and brings real wages back up to their long run
value. Insofar as workers base their political preference on the discounted stream
of future wages, integration is unappealing to them, which may have political
economy implications.

Of course, it is not necessarily the case that the short run effect is a reduction
in real wages. A wage reduction is most likely to arise when workers’ bargain-
ing power is high, the potential product market rent is high, unions give greater
importance to maintaining employment, and the outside wage is low. Otherwise,
it is possible that real wages rise temporarily due to a (competition induced) tem-
porary fall in prices, until real wages settle back down due to firm exit.

6 National and International Worker Coordination

Are the results derived above dependent on the assumption that the level at
which workers organize to achieve their objectives is that of the individual firm?
In particular, do the results hold when workers are organized at a level beyond
the enterprise, coordinating with other workers in a country or perhaps even with
workers in other countries?

It is straightforward to extend the framework of the paper to consider such
cases, by permitting a common wage to be set by a union*? in all of the enterprises
in which it represents workers. We have considered a number of such cases. The
first case that we have considered is that of trans-national unions. In this case,
some proportion (possibly all) of workers at “home” belong to a common union
though they work in different enterprises, and as market integration occurs
workers in the newly integrated regions join this union in the same proportion
as at “home.” A second case that we considered is that in which some proportion
(possibly all) of workers at “home” belong to a common union although they may
work in different enterprises, but there is no unionization abroad and the union
gains no new members at home or abroad when integration occurs. A third case

12 We refer to unions rather than worker collectives in this section and the next section as it is
realistic to assume a degree of formality of worker organization when worker are organized at a
level beyond the individual enterprise.
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we considered is that in which some proportion (possibly all) of workers in each
country belong to a common union though they work in different enterprises, and
a different such union represent workers in each country. When integration takes
place the different unions enter into strategic interaction with each other.

We do not report the details of the analysis here although it is presented in
Reddy (2000). We make the Stackelberg assumption of complete wage-setting
power by unions. We find that in all three cases wages fall as a result of integra-
tion as long as the unions do not include all workers in the industry (in which
case, with trans-national unions, they are constant). Wages are higher but also
fall more as a result of integration when a larger proportion of workers belong to
the union. Wages always fall more when liberalization takes place and unions are
national (so that they do not coordinate with a counterpart abroad, if one exists)
rather than trans-national. Profits do not rise in the first two cases but they can
rise in the third (competition between national unions).

7 Endogenous Unions

Do liberalization induced increases in product market competition influence the
desirability and feasibility of forming unions and maintaining them over time?
How does the ability of unions to realize their objectives vary with the extent of
unionization in the economy? It can be shown that dU/dm>0. In other words, the
ability of unions to realize their objectives increases as the extent of unionization
increases. Thus, both unions and unionized firms favor greater unionization.

For the case of rent-maximization, in which the union’s objective can be
measured straightforwardly in money terms, it can be shown that the ratio of
equilibrium union rent to profit at any given level of integration is given by:

U_(+f02
T ¢fk
This ratio is directly proportional to union bargaining power and inversely

proportional to the joint weight placed on employment in the union-firm bargain-
ing process. Further and most interestingly:

(1)

dU/7) o g AU/ o 22)
dk df
and limkﬁw QZZL In the case of union rent maximization, the share of profits in
j‘[ —

total per-firm surplus, LU’ is rising as liberalization proceeds, and approaches
T+

an upper limit determined by the union’s bargaining power, A.
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Consider now a very simple model of union endogeneity. Assume that unions
can demise as a result of a “contest of resources” between union organizers and
firms, in which the potential costs of defending a union’s existence would have
to be paid out of existing union rents, and in which the costs of fighting union
organization would have to be paid out of existing profits. Further suppose that
the party that spends more resources (or resources that are greater to a sufficient
extent) prevails. It follows from these assumptions that as long as profits are suf-
ficiently larger than union rent unions will be pushed out of existence and that as
long as profits are sufficiently lower than union rent unions will maintain their

. . . ..U
existence. More formally, suppose that the union demises if —<W¥. Note that for

JT
U (1+f)A
k=1we have —=
n f-2)
Assume that %Ikzl<\ll<limk%g Le ?(;f l/; lP<— Under these condi-

tions, in the case of a “contest of resources” model w1th rent -maximizing unions,
as liberalization proceeds, a point is reached at which all unions endogenously
demise.

It is straightforward to show that equilibrium union utility, which may also
be interpreted as the benefit (B) to workers who unionize, is given by:

(1+p)

5 B
sy (@) (b/lk1f¢ J ®)
(fk?+fk—m+1) (/i)

from which it follows that B increases in m and falls with integration (k and f).

Integration, by shifting the union benefit or cost of organization func-
tions can lead to union growth spurts or rapid declines. Consider a simple
example, depicted in the accompanying Figure 2, which presents the mecha-
nism described by Freeman (1997) in which the extent of union membership
is assumed to be determined by whether the benefits of organizing workers
at a particular site are greater than the costs of doing so. It is clear that if the
benefits of union formation fall sufficiently, the equilibrium can shift from
one of full unionization to one of partial or zero unionization. Integration can
be responsible for a shift in the union formation benefit curve. A period of
rapid decline in union membership can be the consequence. This may help
explain why such periods have some tendency to be correlated across coun-
tries Freeman (1997).
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(Union objective)

0 m* 100 (% unionization)

Figure 2 Rapid Decline of Unionization due to Liberalization.

8 Review and Conclusions

We have developed a model of the effects of product market competition on
intra-firm bargaining over rents and thereby on the distribution of income
between wages and profits. The model demonstrates that the increased inter-
firm competition induced by trade liberalization is accompanied by decreases
in the share of rents commanded by workers. The fundamental cause of this
decrease in workers’ share of rents is that heightened product market competi-
tion brings about increased wage discipline by increasing the employment costs
of wage increases (and thus causing workers who value both of these objectives
to moderate their wage demands). However, this first cause is accentuated by
a race to the bottom arising from strategic complementarities in the wage-set-
ting game between distinct groups of workers. Finally, decreases in organiza-
tion by workers can occur due to the diminished resources available to them,
further accentuating the adverse impact on workers’ wages. Workers’ wages can
decrease in real as well as nominal terms. We have shown that these results are
robust to the choice among various alternate specifications of the model. We
have presented a model of threat effects in the sense that the income distribution
effects identified depend on the possibility of trade rather than its actual occur-
rence. Although our model assumed a degree of collective action on the part of
workers, this assumption is not essential to develop results of the kind we have
presented here. As Skillman (2000) notes, liberalization can lead to deteriora-
tion of workers’ bargaining position even in a setting of individualized bargain-
ing, i.e., one in which workers’ share of rents is determined by individual threats
to exit.
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The bargaining approach developed here identifies income distribution con-
sequences of trade which do not depend on relative factor abundance or other
assumptions that are required in conventional models to explain the effect of
trade liberalization on income distribution. Since there are gains from trade in the
model we present, the decreases in bargained wages that arise can in principle be
compensated by implementing ex-post transfers, if adequately efficient tax and
transfer instruments are available. Insofar as such instruments are either una-
vailable or are unused, the model provides some insight concerning the income
distribution effects and political economy of trade policies. Although it is wise
to be cautious in drawing policy implications from the analysis, it seems plausi-
ble that measures to enhance the bargaining power of workers and the degree of
coordination among organized workers can play a potentially important role in
responding towage decreases induced by trade liberalization through the mecha-
nism we identify.

An implication of the model is that the impact of trade policies on wages
may be greater than that identified in empirical studies which depend on relating
changes in factor prices to changes in trade volumes, traded goods prices or to
the implicit factor content of imported goods. The model may also help to explain
the results of recent empirical studies which have shown that workers’ wages in
developing countries have not increased in the aftermath of trade liberalization
as expected in conventional models. The model we develop also has implications
concerning the political economy of trade policies. A consequence of the model
is that there is an inverse-U-shaped relation between the extent of trade liber-
alization and the level of profit, as a result of the conflicting effects of trade lib-
eralization on total per-firm rents and on the share of rents captured by owners
of firms. As a result, measures which bring about sufficient wage discipline to
increase profits without dissipating rents entirely (such as regional trading
arrangements) may be favored by owners of capital. Up to a point, firms may
welcome the reduction of barriers to entry and firm owners may promote trade
liberalization, especially when workers initially command a substantial share of
surpluses. In contrast to traditional models, organized workers may oppose trade
liberalization and firm owners may welcome it in both developing countries and
developed countries. The wage-discipline mechanism is not analyzed in existing
models of lobbying for protection, such as Mitra (1999) or Bombardini (2008). Our
model leads to the testable proposition that firms and industries with a heavily
unionized workforce would, ceteris paribus, be less likely to lobby for protection.
Moreover, we may expect this relationship to be more pronounced in decentral-
ized bargaining regimes such as the one considered in this paper.

The empirical magnitude of the effect of trade liberalization on wage dis-
cipline is a subject for further empirical investigation. Such research should
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consider explicitly the impact of liberalization on profits as well as on wages, and
examine the relationship between measures of trade policy (as contrasted with
measures of trade itself, such as trade volumes) and measures of industry and
firm level distribution of income. In particular, it may be informative to study
episodes, in which there were tariff and other trade policy changes, to explore
whether, as we suggest is possible, the impact on wages exceeds what would be
expected based on changes in trade volumes alone.

Appendix: Proofs of Propositions

Proposition 1: For a given average wage faced by its competitors, w_,, labor
demand at firm i becomes more elastic with respect to its own wage with scale of
integration, k.

Proof. First, we define the average wage of competitors

~ Zj#i Wi
W—i _(fk——]).

Substituting w_, into expression (6) produces

):k a (fk=Dw, fk w
bl () () )

n(w,w

on(w,w_) w,
- 5

Own wage elasticity of labor demand is defined as 5= = which
w. n
in turn is equal to —kw, = —Jhw,
(a+(Q-flyw+(fk-Dw_)  _ (a-w_+w))
(W, —w)+ —— 1=
fk
Differentiating » with respect to k produces
dn —f*kw (a-w_+w,)
dk (a-w +w,) ’ .
[(Wi_wi)'{ ];]; ' ]J (fl)?

The denominator is positive, and the non-negativity condition on firm profits
requires that (a-w_)>0, implying that the numerator is negative, and that

%m. In other words, demand becomes more elastic as k rises. O
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Proposition 2: Workers’ share of the surplus, o, and hence the equilibrium bar-

gained wage, w*, fall with the level of integration k, i.e., ddlkd)

Proof. Differentiating (10) with respect to k, we obtain:

: a-w,
d;;’( = ( S 2+1—9J, which is negative as long as

¢ "I\
kal+ﬂ<+(0—y)f —9ﬂ<+1ﬂ

a>w,, and is always true in the economically relevant region (i.e., when produc-
* 2., % 2%

d‘w 50, dw <o,

dw,dk dadk

O

dw
tion is profitable). Further differentiating k. shows that

2. %
d":;>0.

and

Proposition 3: Profits eventually fall with integration, k. Moreover, profits rise with
k for sufficiently small values of k (although possibly for the economically irrelevant
case of k<1). There exist cases in which profits rise between k=1 and k=2.

Proof. The first statement follows from the fact that the cubic term of the deriv-
ative, with respect to k, is negative, and this dominates other terms for a large
enough k. The second statement follows from the fact that the derivative at k=0
is equal to 2-A+4$3>0. Finally, it can be shown that profits rise between k=1 and
k=2 iff P((22-4)+(2-4)p+20+(2-22)y)+f(21P-4)+(212-2)p+0+(1-2"2)y) +(22-1)>0.
There exist admissible values of the parameters for which the statement is true.

w*
Proposition 4: For the case of complete organization, real wage — is a U shape

function of the total number of firms in all regions, F=fk, there exists a critical value
F , such that:

-2 0 ifF<1:"

—LP o ifF-F

P50 ifF>1:"
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Proof. Differentiating the real wage expression with respect to F, we find that

av

d—1{3=(a+F( a+6a)+F2(Sw0 )(a+ow,+2Fow,)

—(a+F(a+ow,)+F*0w,)(a+da+2Fow,)
=—a’0+aF’d*w,+adw,—F*0’w, =F*(ad’w,—* ’'w. ) +(adw,—a’o).

Note that 0>0, i.e., pA+2>24, as A<1, and (>0. It then follows that

*

av

dllj <0 if x?ow,(a-w)+a(w,~a)<O which is equivalent to the condition
2+ dm

Fzéwo—a:F{Tﬂ—z}wo—mO, i.e., F<F= . Moreover, dllg >0

when F>F=

Proposition 5: In the short run, integration of a sufficient number of regions k
raises real wages as trade increases competition and reduces prices. However, for
k less than a critical value 12, real wages decline with integration. This range where
real wages fall with integration may be economically irrelevant if k<2.
Proof. In the short run, fis fixed. Substituting F=fk, we can rewrite the cutoff
in terms of level of integration, k. A sufficient condition fgr the real wage to fall
s

when moving from integration level k to k+1 is that d—5<0 at k+1. Rewriting

L
[§—2+ﬂ]w0

k+1<k=

in terms of a cutoff IQ, we derive the sufficient condition:

ST 9% R My
A RN CEE

Note that this is a sufficient condition in light of the integer constraint. As

-1

w
a continuous function of F, the real wage 7 may fall when going from k to k+1

a¥ av
. )4 >0 b <0
sometimes when dF at k+1, but dF at k. O
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Proposition 6: In the long run, with free entry by firms and an entry cost propor-

w
tional to production (cn), the real wage = (k) is constant across different degrees

of integration, k (up to integer constraints).

Proof. As equation (27) shows, the total number of firms F" is invariant to the level

#

w
of integration k. Additionally, equation (25) shows that the real wage p_ is only

w
a function of level of x". As a result, p_ is invariant to k. O
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