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1. Introduction

Concerning labor standards (LS), one observes the following stylized facts.

(I). The demand for LS has come overwhelmingly from industrialized countries. For instance, the
U.S. and France campaigned for LS and a “social clause” in the Uruguay Round, and at WTO
conferences in Singapore in 1996 and Seattle in 1999; The European Union also brought such issues to
the WTO’s Doha conference in 2001. Labor unions and human rights activists claim that market access
in the North should be conditioned on raising LS in the South, to prevent “social dumping” or a "race
to the bottom" in wages and benefits. Some even advocate for trade sanctions to be imposed in
response to violations of LS.

(1). International labor standards are meant to be policy measures aimed at helping poor nations
achieve certain minimal living standards, and workers are supposed to benefit from them. However,
the most consistent opposition to LS has come from developing countries--the alleged beneficiaries.
Related to these, many economists such as Bhagwati (1995) and Basu (1999) argue that the recent
surge in the demands for LS stems from lobbies whose true agenda is protectionism, and that the best
way to improve LS in poor countries is to keep open the doors of industrialized countries so there can
be greater demands for goods and services from the former countries.

(1I1). The concern of labor unions and social activists is that increased imports from countries with
low LS will hurt the wages and working conditions in industrialized countries. However, some
economists argue that LS is an issue of South vs. South rather than South vs. North. That is, it is an
issue within developing countries. Punishment from the North against one developing country will

benefit not the North but some other developing country due to production shifting.' This is especially

! Basu (1999) documents that Iran was historically the largest exporter of hand-knotted carpets to the U.S. In the late 1980s,
the U.S. placed an embargo on imports from Iran. But it did not boost any production in the U.S. or other industrialized
countries. Instead, India, China, Pakistan, Turkey, Nepal and other poor nations stepped in.



so in the age of globalization, where Southern production facilities are owned by Northern
multinationals, whose capital can move among potentially many Southern countries.

(1V). Despite of allegations of a “race to the bottom” in LS, empirical studies such as those by
Aggarwall (1995) and Rodrik (1996) found that multinationals tend to locate in the developing
countries with relatively higher rather than lower LS.

This paper attempts to model the phenomena and arguments above. We focus on the economic
aspects of LS, rather than on the humanitarian aspects such as discrimination, freedom of speech, etc.
We assume that while it is costly to maintain a certain level of LS, a higher LS also improves labor
productivity and the utility of workers and labor unions.” More specifically, as examples we can
consider LS to exhibit in three forms. One is work safety, ventilation, clean and comfortable work
environment, etc., which is not embodied in the worker physically; the second is health improvement,
which is embodied in the worker; the third is a reduction of child labor (i.e., replacement with adult
labor) or an increase in the minimum wage, which can raise productivity indirectly. Different from the
literature in which workers and firms have nothing to gain from LS improvements, in the present
model, workers and labor unions benefit from a higher LS directly. In addition, the home government’s
utility can increase if foreign LS (or human rights) rises, as argued by some activists. These features of
LS distinguish themselves from human capital or R&D investments.

Consider a structure of three countries: one developed country N, and two developing countries E
and S, with consumption only in N. The Northern government also imposes an import tariff, hoping to
raise foreign LS. In addition, there is a labor union in N, which negotiates with firm N over wages,
employment and LS. In contrast, labor is not organized in E and S, since in reality labor unions are
very weak or nonexistent in many developing countries. Then in E and S, firms compete a la Cournot,

choosing how much LS and final output to produce.



We show that because LS contributes to productivity and worker utility, “a race to the bottom” of
LS does not arise in equilibrium. Even in poor countries, maintaining a certain level of LS is beneficial
to the workers, the firms and national welfare there, because the productivity increase with a higher LS
brings a higher marginal revenue, leading the firm to hire more workers and produce more output.

One might ask that since LS is productive, why poor countries do not willingly apply the same
level of LS observed in developed countries. The present paper assumes that LS contributes to
productivity at a decreasing rate. Also, the production of LS is costly. These imply that the firm
chooses the optimal level of LS to maximize profits. Depending on technology (how costly it is to
produce LS) and labor market structure (e.g., whether the labor market is unionized or not), countries
adopt different levels of LS. In particular, countries with an ample supply but only limited buyers of
labor (e.g., China) provide low levels of LS.

Also, if country N imposes a tariff against imports from one developing country E only, hoping to
force up the LS in E, then: i). E’s output and consequently LS both fall, contrarily to N’s original
intention; ii). Output and LS in the other developing country rise, due to product substitution by
Northern consumers. These two results confirm that LS is an issue of South vs. South rather than South
vs. North; iii). In the Northern country, union wages, employment and hence utility all rise, but firm
profits and national welfare fall. These shed light on why unions and other interest groups are the main
lobby for raising LS in developing countries. iv). In addition, direct regulation in the form of a
minimum LS in country E is effective in raising E’s LS, but may reduce the utility of the Northern
labor union. And the LS and profits in country S also decrease. Thus, precautions must be taken before
any such minimum standards are set.

The basic model is then extended to cover the case of foreign direct investment (FDI), by assuming

that firms E and S are branches of multinational firm N. We obtain identical results as in the basic

? Hunter (2003) documented that the enforcement of the Japanese Factory Act (enacted in 1911) reduced labor hours and
prohibited midnight work in Japan. Subsequently, in the textile industry where women were the main workforce, the health



model, which match the empirical findings of Aggarwall (1996) and Rodrik (1996) that multinationals
choose to locate in those developing countries with relatively higher rather than lower LS. The reason
lies in that LS benefits workers and is intrinsically productive.

In the existing literature, some economists argue that LS adds to consumer utility (Rodrik, 1996),
or national welfare (Brown, Deardorff and Stern, 1996; Srinivasan, 1995). However, in these analyses,
workers and firms do not benefit directly from a higher LS. On the other hand, firms must bear the cost
of producing it. Thus it is no wonder that firms have no incentives to improve LS. Furthermore, an
average consumer simply does not have enough information to tell whether a product is made with
high or low LS, especially when it is imported from a foreign country.

In addition, Srinivasan (1995) and Brown, Deardorff and Stern (1996) and Brown (2001)
demonstrate that the diversity of LS between nations reflect differences in factor endowments and
levels of income. Martin and Maskus (2001) show that a failure to establish and enforce LS may
reduce an economy’s efficiency and interfere with its comparative advantage. Bagwell and Staiger
(2001) argue that efficiency can be achieved without negotiating over LS. In contrast, some other
economists such as Rodrik (1996) and Elliot (2000) embrace linking LS to trade and FDI. Different
from these papers which are mostly in general equilibrium with perfect competition, we analyze the
problem under oligopoly in a three-country framework with asymmetric labor markets, explicitly
incorporating LS that contributes to production and worker utility.

The remainder of the paper is organized as follows. Section 2 sets up the basic model and
examines the effects of the import tariff against developing countries. Section 3 looks into direct
regulation on LS. Section 4 extends the basic model to the case of FDI. And section 5 includes

concluding remarks.

condition of workers improved and their productivity increased. In turn, product quality rose (pp202-204).



2. The Model Ingredients

Consider three countries the North (N), the South (S), and the East (E), each with one firm,

respectively N, S and E, located in its boundary. N is a developed country, while E and S are two

developing countries. Denote each firm’s output x,, 7= N, S, E. The final outputs are only sold in

the North, and the Northern government imposes a tariff on imports.

2.1 Firms
For each firm, production of the final output requires input labor only, in the following

manner:
Li:[a_f(ei)]xia (1)

where o >0 is a constant. Eq. (1) says that to produce x, units of the final output, L, units of labor

are required. 6, denotes firm i’s LS, which reduces the amount of labor input required for production

& /!

suchthat f'>0, f"<O0.Itis straightforward to verify that =
1 ¢ Y o606, Ta-f@)F

>0,i.e.,an

increase in LS raises the marginal product of labor. There is no market for LS hence each firm must

produce it by itself. Note that in the literature, LS does not contribute to production, but rather

increases the cost of production, resulting in f(6,)=0.
The profit functions can be written as,
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where ¢;(0,) is the cost of producing LS 6, with ¢,>0 and ¢, >0, ¢, is an import tariff imposed by
country N, w, is the wage rate, and p is the inverse demand such that p = p(z x;) . This setup

includes two sides of LS: it is costly to produce and also, a higher LS reduces the unit cost of final

production x, . These two effects work against each other. The function ¢,(6,) measures the

technologies in producing LS. The way LS contributes to productivity is similar to R&D or human
capital investment. But we focus on the impact of LS on national welfare, and the effects of the tariffs.
Also, it is commonly assumed in the literature that the government in developed countries cares about
LS in developing countries, but the modeling approach has been to include the latter’s LS in the
former’s welfare function directly. In the present paper, we model it a little differently: the Northern

government imposes an import tariff to induce a higher LS from the developing countries.

2.2 The Labor Markets
2.2.1 The North
The labor market in country N is unionized, and wages, employment and LS are negotiated

between the labor union and the firm. The utility of the Northern union can be represented by
v=w,L,0,. 3)

There are at least three popular models of labor management negotiations (see Booth, 1995 for
an excellent survey). They are (i). the monopoly union model in which the wage is determined by the
union while employment is left to the firm to decide; (ii). The wage bargaining model in which wages
are bargained between labor and management but employment is determined by the firm; and (iii). The
efficient bargaining model in which both wages and employment are negotiated. We take the third
approach and assume that wages, employment as well as LS are negotiated simultaneously between the

union and the firm. Then the Nash product can be written as



max B(w,,L,,0,)=v"m,°. (4)

Since f(8,) is determined for any given 6, , by (1) L, is a monotonic transformation of x; . Thus
bargaining over x, is identical as over L,. Therefore using (1), (2) and (3), the first order conditions

(FOCs) for the bargaining problem are obtained as
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An important note is in order. Without the union, the firm maximizes its profit by setting

or or or ) .
N N <0 and —2 < 0. These arise because the union

Oy _ 0 and 2%~ 0 Butin (5b) and (50).
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which is interested in employment, wages as well as LS is able to negotiate higher levels of

employment (output) and LS than the firm would allow in the absence of the union. That is, the firm is

forced to produce more than the level that can maximize profits.

2.2.2 The East and the South



In developing countries, labor unions are usually weak.” To introduce some asymmetry into the
model, we assume that wages, employment and LS in E and S are not determined through negotiations
between labor and management. Instead, we assume that workers supply labor according to the

following upward sloping curve:*

L=y, +yw+70b, i=E,S, (6)

where y,, y, and y, are positive constants, w, and 6, are the wage rate and LS in country i

respectively. Thus, an increase in either the wage rate or LS induces workers to supply more labor.
More precisely, this labor supply function can be derived from the worker’s maximization of a utility
function including income, leisure (i.e., total hours minus work hours) and LS as arguments.

Firms E and S are the monopsonic buyers of labor in their respective countries. This can be
justified for the case of many developing countries, such as China and India, where there is an

“unlimited” supply of labor. Thus, once the firm chooses the levels of employment and LS, the wage

rate will be determined by eq. (6). Then, firms E and S maximize profits (2) choosing Y, and Y, 6,

and 6 respectively. Using (1) and (6), the FONCs can be written as, for all i = E, S

aaﬂ-i :p+x[p'_ti _Wi[a_f(ei)]_[a_f(ei)]zx[/rl =0, (7a)
xi

or, , , ,

%=wixifi +x[la—-fO)(x f;, +1r)/n—c =0, (7b)

? For instance, in both Bangladesh and Pakistan, the export processing zones (EPZs) Authority Ordinance of 1980 excludes
EPZs from the Industrial Relations Ordinance, denying workers there the right to join trade unions. In China, all local unions
are affiliated with the government controlled All China Federation of Trade Unions, and strikes are not allowed in the so-
called Special Economic Zones (SEZs). Because the union is government controlled, MNEs can argue more strongly against
the formation of unions. Wal-mart had 28 independent branches and 26 joint venture branches with more than 10,000
employees in China in 2003, but none was unionized.

* An alternative but rougher way of modeling this is to assume an exogenous wage rate. Then workers supply labor in
response to changes in LS.



where w, ={[a— f(0)]x,—(, +1,6,)} /1 from (1) and (6). Note that conditions (7a) and (7b) exist

for both developing countries E and S respectively, determining outputs and LS in both countries.

From (7b), we can obtain:

Proposition 1: A4 race to the bottom of LS does not arise in E and S under fairly general conditions.

Proof: Straightforward. If one drew a figure, then the marginal cost of raising LS cl: is a positively
sloped curve, while the marginal benefit can be depicted by a negatively sloped curve, i.e., expression
MR =wx. f, +[a— f(0)]x,(x.f; +7)/7>0 in (7b). They would cross at a point where the

optimal level of LS is positive. QED

Proposition 1 complements the analysis in the literature, where raising LS increases only the

cost but not the benefits, then f(6,) =0 in (1), and firm i always chooses 6, = 0 in equilibrium. That

is, ‘a race to the bottom’ in LS arises in countries E and S. In the present setup, a higher LS benefits
workers by (6) and firms by (1). It is thus not optimal for a profit-maximizing firm to “race to the
bottom” in LS. In addition, "a race to the bottom’ in LS does not arise in country N, due to the

existence of the labor union with positive bargaining power. This can be seen from (5¢). Given a
positive union bargaining power o >0, we always obtain &, > 0.

Conditions (5a), (5b), (5¢), (7a) and (7b) jointly determine the following endogenous variables:
outputs and LS in all three countries N, E and S, and the union wage in N. The union employment can

be obtained by substituting the Northern LS and union wage into (1). By comparing the FOCs in the

three countries, we can establish the following:
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Proposition 2: Differences in labor market structure and LS technology give rise to differences in the

equilibrium levels of LS across countries.

Proof: In (5c), the Northern LS is obtained as 6, (C;\,, o), while in (7b), the LS in E and S is obtained
as (91(01, r,1,). Since C;\, and c;. indicate LS technologies, o is the Northern labor union’s bargaining

power and 7, and r, represent the characteristics of the monopsonic labor market in the developing

countries, they give the differences in the labor markets and in LS technology across countries.

Q.E.D.

Since LS contributes to both productivity and worker utility, one might ask why in reality
developing countries do not adopt the higher LS observed in developed countries. Proposition 2 says
that the answer lies in the differences in the labor markets and LS technologies. Take China for
instance, there is almost an “unlimited supply” of labor, but only limited number of buyers (firms). Our

model predicts that both wages and LS are low there.

3. The Import Tariff
In this section, we investigate the impact of the import tariff, imposed by the Northern government
against one developing country, hoping to force up its LS.

As laid out in section 2, the model has three countries and asymmetric labor markets across

countries, incorporating labor-management negotiations in the North. To better sharpen the analysis,
we must simplify. To this end, we assume that LS in country N, 6, , is already above a certain
threshold, and is not a problem of concern in the present analysis. This can be justified with empirical

observations that most developed countries abide by ILO guidelines, and penalty for violations is high.

There are of course instances of violations, mainly involving illegal immigration, which we abstract in
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this paper. In the following analysis, we assume that 6,; is fixed. Then conditions (5a), (5b), (7a) and

(7b) jointly determine the outputs in all countries, the Northern wage rate and the LS in the two

developing countries.
We now investigate the effects of the Northern tariff. From the Appendix, we obtain
respectively,
A dx, 0°B?o’r, 0'r,

—L = <0, 8
dt | owl o o8 (5

L 0’B o’ O,

R S 8b
dt, ow, oOx; 000x, (8b)

2 2 2
Ade:_ﬁfaﬂNﬁﬂzi>0, (80)
dt, owy, Ox,0x, 00,

dwy 827;.{ o°B  0’m,, 597 o’my
dt, 067 0w,0x, 0x,0x, ox, oxy

(8d)

Condition (8a) shows that the Northern tariff against country i reduces the imports from

country i, as expected. And since x,, is a substitute for imports, condition (8c) says that Northern

output rises. More interestingly, condition (8b) states that the tariff also reduces the LS in country i,
which is against the original intention of the Northern government, who imposed the tariff to force
country i to raise its LS. The intuition is, a higher tariff reduces firm i’s marginal profit and output, and
since LS is costly to produce, this in turn forces firm i to lower its LS. On the contrary, a reduction of
the Northern tariff raises the demand for imports and consequently the LS in country i.

Condition (8d) can be expanded as



dw, 0’z
dt, 06’

{lp—(a=fw(p+xyp")+(1=0)xyp' p"+(1-20)x,(p)’}.  (8d)

All terms inside the braces are negative except the last one, (1—20)x, (p")> > 0. Thus, a sufficient

condition for (8d”) to be positively signed is if the union has sufficiently strong bargaining power v.s.

1
the firm. For instance, if o > 5 , then one clearly sees that under linear demand, (8d’) is positively

signed. That is, an increase in the tariff on a developing country’s imports raises the Northern union

wage. It arises because (8c) says that Northern output rises, which raises union employment and allows

the union to bargain for a higher wage. In addition, conditions (8c) and (8d) also imply

dV—N>0.
dt,

That is, the import tariff raises the union utility in the North.

Next, by total differentiation of (7a), we obtain

o’m, dx, O'r, dae, O’m, dx,

dx,
—(p'+x.p") A—L = —+ +
(p'+xp") dt, ox! dt, 0x00, dt, 0Oxox, dt,

1

dx . 1

J

di,
Further, differentiation of (7b) yields

do,  &m,1000x, dx,

= >
d, & /08" di,

Conditions (10a) and (10b) state that an increase in the import tariff against country i would raise the

©)

=A. Thus,

(10a)

(10b)

exports and LS of country j, due to consumption substitution of Northern consumers.
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Now, the impact of the tariff on the Northern firm’s profit can be derived as (recall that 6, is

exogenously given),

d7z'N_87Z'N de+a7Z-N dw]v_i_(aﬂ-Nﬁ_i_%&) (lla)

dt, ox, dt, Ow, dt, ~ox, di, ox, db,

0 0
aﬂN = % All terms on the RHS of (11a) are negatively signed except the last one in
X X,
J

1

where

. .. . . X X .
parentheses. Thus, a sufficient condition for (11a) to be negative is d_J = d—’, leading the Northern
t. t

profit to fall. This stems from three effects. i). If d—t’ = % holds, then most of the output reduction in
one developing country will be matched by production increases in the other developing country. As a
consequence, country N does not gain much.’ ii). The second is that labor-management negotiations
already force the Northern firm to produce a higher output than optimal for profit maximization, as
shown in conditions (5a--5c). An increase in the tariff induces even higher wages and outputs in
country N (see conditions (8c-8d)), reducing profits. iii). Finally, condition (8d) shows that the tariff
increases the union wage, which in turn lowers the firm profit.

Analogously, we can also derive the impacts of the increase in the tariff on the profits of
countries E and S. Since consumption occurs only in country N, they are identical to the effects on the

national welfare of these countries.

dr, O, dx, N or, dx;
dt, Ox, di; Ox; dt,

<0, (11b)

> In the present structure, products are homogenous. However, it is straightforward to conclude that this effect becomes even
stronger if products made in the developing countries E and S are differentiated from those made in the developed North.
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dﬂj ~ anj dx,, +87zj dx,

- =i, (11c)
dt, Ox, dt, Ox, dt,

or, O,
a—j = a—j and the sign of (11c) can be obtained by using (8a) and (8c). Expressions (11b)
X X

N i

where

and (11c) confirm the argument that “LS is an issue of South vs. South rather than South vs. North.”
Finally, we examine how the import tariff impacts the Northern welfare, which can be
calculated in two different ways in the present paper. The first is the standard one, which includes the
sum of firm profits and consumer surplus and can be written as:
DO, =rmy+u(xy +x; +x,)—(xy +x, +x5)p

:M(XN+xi+Xj)—(xi—|—xj)p_[a_f(0N)]WNXN, l:E, _]:S (12)

Differentiation yields

do
dt

dx dw d(x, +x +x)) dx. dx.
L= —(a-f)w, —L—(a—f,)x N lp—(x +x)pl———— L p(—+—L). (13
(a=fy)wy ” (= fy)xy ) [p—=(x +x)p] P p(dt. dtl.) (13)

i i i i i

All terms on the RHS of (13) are negative except the last one. Therefore, a sufficient condition for (13)

dx. dx.
to be negative is d_J = d—’ . Then it implies that an increase in the import tariff would reduce
o dr,

Northern welfare. This arises because both consumer surplus and firm profits decrease.

The second way of calculating Northern welfare is to include union utility in the welfare
function, i.e., adding v as defined in (3) to (12). If this were done, then the net impact of the tariff on
national welfare becomes ambiguous. But the following conclusion can be drawn: The union benefits
from the import tariff with both higher wages and employment, at the expense of firm profits and
consumer surplus.

We summarize the above results in:
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Proposition 3: If country N imposes a tariff against imports from one developing country E only,
hoping to force up E’s LS, then: i). E’s output and consequently LS both fall, contrarily to N’s original
intention; ii). Output and LS in the other developing country rise, due to product substitution by
Northern consumers, iii). Profits and welfare fall in E but rise in S; iv). In the Northern country, union

wages, employment and hence utility all rise, but firm profits and national welfare fall.

3. Minimum LS

In this section, we investigate an alternative policy to improve LS in developing countries: direct
regulation, i.e., setting a minimum LS. Even though this is a hypothetical case, we examine it to shed
some light on the issue of how to raise LS in developing countries.

Certainly if a minimum LS were set, it must be abided by all countries. This can be
straightforwardly analyzed in the present model. However, to incorporate more cases, we assume that
the minimum LS is binding only for one developing country i, not for other countries. In other words,
only country i’s LS is fixed by an international organization. Even though j is also a developing
country, we allow it to choose LS freely in order to investigate the full impact of the regulation. And
the LS in the Northern country still remains above the minimum level and exogenously given.

With the above said, the equilibrium of the model is determined by eq. (5a), (5b) and (7a).
Further differentiation yields (A4) in the Appendix. It is then straightforward to derive:

dx, 0°Bo’'m, O'x,

= >0, 14
36, oW’ o ox06, (1)

A dx,, __823 o’r, O’'r, -
' d6  owl ox,ox, ox.06,

0, (14b)
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dwy, o'z, , 0°B 0z, _GaﬁN o’ry

1

A, = Ny (14c)
dg. 00" 0Ow,0x, Ox,Ox, ox, Oxy

Condition (14a) says that raising LS in country i will increase its output, stemming from the
assumption that a higher LS lowers the labor requirement for output production. It follows that country
N’s output must be reduced as in (14b), due to substitution. In addition, the sign of (14¢) can be
obtained in a similar way to (8d’). It is negatively signed if the union’s bargaining power is sufficiently
strong. Finally, following (14b) and (14c), it is clear that the Northern union utility decreases if country
i’s LS is forced up.

Differentiating (7a) now yields

- 0w dx.  O'rm dx
_ "+ x. " A _J _ L S, i N
(PP A =50 ap T axor, do

1

zﬁzB o’n,  0O'm, 0O'm, O'm 0w,

5 -— >)>0
owy, Ox,00, 0x,0x, 0Ox,00. 0Ox; Ox,

Thus, we have

dx .

—L<0. (15a)

df
Further, (7b) can be used to yield

do. T Ox. dx.
j _ 071060 dx, <0 (15b)

46, &x, 100> do,

Therefore, raising country i’s LS directly would lower that of country j, forcing it to reduce its output
too. These effects are just the opposite of an increase in the import tariff.

Finally we examine the impact of the minimum LS on profits. Since firm i is forced to raise its
LS above the optimal level, the resulted profit must be lower than optimal, even though its output is

higher. Regarding firms j and N, we obtain the following,
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dﬂ'j 87zj dx,, Gﬂj dx.
= + L
do. ox, d6.  Ox, do.

<0, (16a)

dry, Omy dx, O, dwy _I_(&ﬂN dx, , oz, &)

- (16b)
dg, ox, df, ow, d6, ~ ox, d§, ox, d6,

Condition (16a) says that the minimum LS set on country i lowers the profits of country j,
which is surprising. The reason is that country i is forced to expand its output under the minimum LS,
squeezing the market share of country j and lowering its profits.

All terms on the RHS of (16b) are positively signed except the last one in parentheses. Thus, if

X

di;

U

~ d—x’ , then (16b) becomes positive, and the Northern profit rises. The reason lies in the three
t.

effects as explained following expression (11a), only this time the direction is reversed, since the
minimum LS forces up the output of country i but lowers that of country N.

We summarize the main results of this section as:

Proposition 4: Under a minimum LS set on country E, (i). Firm E’s profits fall; (ii). Firm S
loses market share and profits; (iii). Firm N’s profits increase, but union wages, employment

and utility all decrease.

Proposition 4 implies that the minimum LS is effective in raising the LS in a certain
developing country. However, not only this country but the other developing country and the Northern
labor union may lose in terms of profits or utility. The LS in the other developing country also fall.

Hence, precautions must be taken before any such minimum standards are set.
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4. Foreign Direct Investment
There are allegations that multinationals may be attracted to locate in countries with lower LS.
However, both Aggarwall (1995) and Rodrik (1996) found that the opposite is true, by testing
empirically U.S. outward FDI. Their conclusion is that lower LS is a hindrance rather than an attraction
for foreign investors. Our model can be readily extended to shed some light on the empirical evidence.
In order to incorporate FDI, we simplify the model by assuming that both firms E and S are
foreign branches of firm N and they already exist at the beginning. Note that this assumption is made
to keep the basic model as intact as possible, with which we can still analyze FDI and compare the new
results with the old ones. It is also reasonable to imagine that the multinational firm may choose to
keep one or two (not all three) plants for profit maximization, which case we ignore here. We
investigate whether firm N shifts production to country S if country E’s LS is forced to increase, and
what happens if the import tariff against country E rises. All other aspects of the model are kept the

same as in section 2.

Firm N’s total profits include the sum from all three branches: I1 = z 7., 1=N,E,S.In the

labor-management negotiations, the multinational firm and the union bargain over w,, x, and 6, to

maximize the following generalized Nash product:
max G(wy,Ly,0,)=v[I1—(z, +7,)]", (17)

where (77, + ) is the multinational’s threat-point payoff if bargaining breaks down, when it obtains

profits from overseas branches only. In contrast, the Northern union’s threat-point payoff is zero,

because union workers are not employed if bargaining breaks down. Thus, expressions v and

IT— (7, + 7,) represent the net gains of the union and the multinational firm respectively from the
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bargaining game. Since I1— (7, +74) = 7, , equation (17) is reduced to (4). That is, the bargaining
equilibrium under FDI also satisfies FOCs (5a), (5b) and (5c¢).

Simultaneously, the multinational firm chooses x; and Hj , J =E,S to maximize total profits,

which satisfies the following FOCs.

M _O%  (x4+x)p'=0, j=E,S, i+j (18a)
ox, Ox, /

M _om _y (18b)

o0 06,

where w, = {[a— f(0)]x, —(, +1,0,)} /% from (1) and (6). Again, conditions (18a) and (18b) exist
for both developing countries E and S respectively, determining outputs and LS in both countries.
While (18b) is identical to (7b), (18a) is different from (7a) with an extra negative term (x, +x ; )p',

which lowers the firm’s output because the multinational takes into consideration the intra-marginal
negative effects of one branch’s output on that of another branch.

Again we fix the Northern LS, 6, . By totally differentiating FOCs (5a), (5b), (18a) and (18b),

we can obtain a matrix similar to the left hand side of (A3) in the Appendix. In fact, all terms in the

2 2 2
, . o‘x, .. 01l o°r, . "
matrix are identical except we replace — wit = —+p'+(xy+x,)p"<0 and
Ox,0X Ox,0xy  Ox,0Xy
o'z, Tl o'r,
Z’ with =9 (xy +x;)p"<0. Since these changes do not affect the signs of any
OX; Ox,0Xy  OX,0Xy

term in (A3), we can establish:

Corollary 1: Under FDI, Proposition 3 still holds valid.
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This Corollary thus implies that multinational firms produce more output in the developing

countries with higher LS, which is supported by empirical studies.

5. Concluding Remarks

This paper has modeled the issue of labor standards in an oligopolistic framework of three countries,
incorporating labor-management negotiations in the North and monopsonic labor markets in
developing countries where labor is of ample supply. When LS contributes to productivity and worker
utility, “arace to the bottom” of LS does not arise. We showed that even in poor countries,
maintaining a certain level of LS is beneficial to the workers, the firms and national welfare there.

More importantly, imposing tariffs against developing countries to force their LS does not
work. On the contrary, reduction of Northern tariffs raises demand for the goods and consequently LS
in those countries. Further, a tariff against one country would shift production to another country.
These shed light on why developing countries are against including LS in WTO negotiations.

It is also shown that union wages, employment and utility increase with a higher import tariff,
which explains why labor unions are keen lobbies of raising LS in developing countries. Nevertheless,
firm profits, consumer surplus and national welfare all fall. Therefore, labor unions gain at the expense
of others. In addition, direct regulation in the form of a minimum LS in one developing country is
effective in raising its LS, but may reduce the utility of the Northern labor union. And the LS and
profits in the other developing country also decrease. Finally, as the empirical evidences show, the
model demonstrates that multinational enterprises choose to locate in those developing countries whose
LS is relatively higher rather than lower, because LS benefits workers and is thus productive.

A very interesting extension of the model would be to allow labor turnover and migration
between firms. Then LS upgraded in one firm benefits other firms. In this case, we conjecture that the

equilibrium LS chosen by firms falls. Also, in a general equilibrium framework, if LS is improved in
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one sector and benefits workers there, it would attract workers from other sectors, expanding output
and competitiveness of this sector against other countries, contrarily to conventional claims. These

represent fruitful avenues for future research.
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Appendix
Conditions (5a) and (5b) can be simplified as

OB

—=ory—(1-o)a-f(0,)]wyx, =0,

Owy

9B O 1o~ £(0,)w, =0.

Oxy  Oxy

Totally differentiating the above, (7a) and (7b) yields

2 2 a
0 f 0°B o TN 0
owy  OwyXy Ox;
0 627ZN 627ZN
oxy  Oxyox
0 o’r, o*r, o'z
xox, — ox!  ox00,
o’'x, 827r,-
0 2
000x, 06
2
B
where 2 - e _(1— o) f,)x, <0,
Wy ow,,
2
B
OB 6O (o) fyym, =2 <0,
ow,,0x, ox, ox,
0’B or,,
=0 -(1-o)a-f,)w, <0,
Oxy 0x,,
2
0 Ty =2p|+pru<0,

2
Oxy

(Al)

(A2)

oS = O O

(A3)
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0
—;N =x,p'<0,

X

2
0y,

=p'+x,p"<0,
x O, pive

627[ 1 n
—=p'+x,p"<0,
0x,0X

2

7[1'_ ' " 2
==2p'+ x,p"=2(a~ f,) /5, <0,

i

6(12;[9 i aaez,-g;,. =wf, +Guf +n)a=f)I5>0,
o'z, C .
aefl = 25,1, (x.f; + 1)/ 1+ x.f; [w,+x,(a— f)/1]<0.
The determinant of the matrix on the left hand side of (A3) can be expanded as
A = 0°B OzﬂN 827z1. 827z1. B 627ZN 827z1. ) - 827r1. 8275. 82771\7 150,

ow, oxy ox. 007 oOx. 0x,00, 00} 0x.0x, 0Ox,0x,

provided that the direct effects (the first term in braces) dominate the indirect effects (the rest of terms

in braces), which is a condition usually assumed in models of oligopoly (see Brander and Spencer,

1985; and Dixit, 1986).

Under the minimum direct regulation on country E’s LS 8,., we obtain the following matrix.

0’B 0’B omy
(o}
oW, Owyxy 0x; dw,, 0
0 627rN 827rN dxy o'z, |0 do
B - i
oxy oxyox; || dx; ox,00,| 0 (Ad)
0 o’'r, o', do. 1
Ox,0x,, ox}

The determinant of the matrix on the left hand side of (A4) is



A =

0’B

2 2
Omy 0w,

2
07y .

2
owy,

{

2 2
ox,, Ox;

(

Ox,0x,
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