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Cross-border Mergers and Privatization

We construct a tractable open economy general equilibrium model of a mixed oligopoly. Our
model is then applied to capture the incentives for and implications of cross-border horizontal
mergers and trade in the presence of a public firm. Absent any possibility of cross-border
mergers, an increase in the degree of privatization will result in a shrinking of the extensive
margins of trade. Cross-border mergers will mitigate, by aligning specialization toward the
direction of comparative advantage, the effect of privatization on the extensive margins of trade.
Allowing firms to move sequentially will magnify the effect that cross-border mergers have on
the extensive margins of trade: the magnification effect will be larger when the private firms lead
than it will be if the private firms follow.

JEL Classification Code: F10,F12,1L13
Keywords: General Equilibrium, International Trade, Multinational

Corporations, Cross-border Merger, Diversification,
Comparative Advantage, Privatization, M-GOLE.

1. Introduction

We construct a tractable Mixed General Oligopolistic Equilibrium (M-GOLE) model
to reflect upon the role of privatization in the incentives for cross-border mergers and
implications for the extensive margins of international trade. From an analytical
perspective, to the best of our knowledge, this is the first general equilibrium model of a
mixed oligopoly in an open economy. The concurrent intensification of cross-border
mergers and the emergence of new sectors where private and public organizations vie to
supply the same customers, has renewed our interest in the interaction among state-

owned agents and private suppliers. !

A cross-border horizontal merger involves firms producing substitutes in two distinct

countries with the consequence that such a merger will remove the direct competitive
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pressures, absent other constraining factors or offsetting efficiencies.” Cross-border
horizontal mergers present a greater challenge for competition authorities in the absence
of complete privatization since the strategic interactions between public and private firms
will inevitably affect the intensity of competition as the structure of ownership of a firm
inevitably affects its actions and alters the strategic environment.® In today’s economy,
several industries experience the interplay of private and public agents. As pointed out by
De Fraja (2009), on the one hand, the markets for cars, ships or steel manufacturers, or
traditional insurers, started off as fully private markets, and some firms became public at
a later stage. Unlike many of the public utilities, which were nationalized with a view to
prevent monopoly suppliers of essential services from exploiting their monopoly power,
and where, typically, the entire industry was taken over by the state sector, firms in these
industries were nationalized to stop them from going bankrupt, which could have labor
market, and other economic social and political negative consequences, and therefore,
following nationalization, operated in the same market as the firms which remained

private.

On the other hand, recent dramatic financial events have brought about the creation of
a totally new and utterly unexpected new sector where private and public organizations
vie to supply the same customers: several banks in several OECD countries have been
effectively nationalized. As history repeats itself, in view of the significance of such
ownership structure, it becomes imperative to explore the effects of the interaction among
state-owned agents and private suppliers on the emerging waves of cross-border mergers.

While the literature on cross-border mergers is still at its infancy, Neary (2007)

constructed the first analytically tractable general equilibrium model of cross-border
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mergers where he showed how trade liberalization can trigger international merger waves
through bilateral mergers in which it is profitable for low-cost firms to buy out higher-
cost foreign rivals. As such, international differences in access to technology can generate
incentives for bilateral mergers in which low-cost firms located in one country acquire
high-cost firms located in another. In consequence, cross-border mergers facilitate
specialization in the direction of a nation’s comparative advantage. Beladi et al. (2013b)
presented a partial equilibrium model of cross-border horizontal mergers where an
increase in the degree of privatization (which, absent any provision for mergers, raises
the incentives for diversification of international production) at home magnifies the
potential gains from a take-over of a home firm by a foreign firm but dampen the

potential gains from a take-over of a foreign firm by a home firm.

Our key innovation, through a merger of Neary (2003, 2007) and Beladi et al.
(2013b), stems from constructing a tractable general equilibrium model of mixed
oligopoly that distinguishes a domestic firm from a foreign firm even in the absence of
any friction allowing us to link cross-border mergers, international trade, and
privatization. In effect, we examine the effects of privatization - the withdrawal of public
capital from (partially) state-owned enterprises — in an industry on the extent of cross
border merger activity in that industry. Any exploration of the role of privatization in the
links between international trade and cross-border mergers would remain incomplete

without a general equilibrium setting. Our main results are

e The extensive margins of trade shrink with a rise in the degree of privatization when

public and private firms move simultaneously.
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e Cross-border mergers will mitigate the effect of privatization on the extensive
margins of trade.

e Larger the share of state ownership share, the smaller the incentive for foreign
(privately owned) firms to take over domestic (privately owned) firms and the greater

the incentive for domestic firms to take over foreign firms.

The rest of the paper is organized as follows. In the next section, we present our model
and propositions. The sensitivity of our construct is discussed in section 3. We draw our

conclusions in section 4.

2. Model and Propositions

Consider a stylized world containing two countries each with a continuum of
atomistic industries, indexed by z €[0, 1]. Each industry supports a homogeneous good
produced by n” foreign firms competing, ‘a la Cournot, with n privately owned home
firms and one public firm (i.e. owned partially by the home government). Let a €(0,1),
the proportion of privately held shares in the public firm, measure the degree of
privatization. All firms in a given location have identical unit cost of production: ¢ for

home firms and ¢” for foreign firms. We assume away any fixed cost which, otherwise,

would provide a trivial rationale for mergers.* The output of the industry is given

byy = [z Y, +Zy? + yPJ where y, (i=12,..,n) is the output of a privately owned

i=1 j=1
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home firm, y? (j=12,..,n") is the output of a foreign firm, and Yp 1s the output of the

public firm.

Following the Dornbusch-Fischer-Samuelson (DFS) exposition of the Ricardian

theory, let countries differ in their access to technology reflected in unit labor
requirements denoted by £(z) and S (z) with wages W and W™ at home and abroad
respectively. The unit cost of production, in each country, is thus a function of unit labor
requirement and wage: ¢ =c(z)=wp(z) and ¢ =c’(z)=W £"(z).> For expositional
convenience, we assume that £(z) is increasing and S (z) is decreasing in z which can

then be interpreted as an index of foreign comparative advantage with home’s relative

decreasing as Z increases.

productivity [@J
(z

Let home demand for variety z be X(z) and foreign demand for the same variety

be X"(2) . Let preferences be characterized by an additive utility function of the form

(1) U(x(@).x (2)= [a(x(z) +x'(2)) —%b(x(z) ¥ x*(z»ﬂdz

There is a single representative consumer, in each country, who maximizes (1) subject to

the budget constraint
) [p@x@+x @z

Where p(z) is the price of variety z and | is aggregate income. This yields, for each

country, an inverse demand function for each good which is linear in its own price

conditional on the marginal utility of income (A1)
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3) mn=%b—mmn+faﬂ

au’ —bl

/Uzp

where A =

The effects of prices on A are summarized by the first and second moments of the

distribution of prices

4) uf = p()dz

(5) w5 = [ p(2)’dz

It follows that, under free trade, the world demand ()‘((Z) =X(2)+ X*(Z)) for each variety

Z is

(6) p(z)=a -bx(2)

where a Ei=a+_a* and b’ zg with a and a” being the intercepts and b the
A A+ A

common slope for home demand and foreign demand respectively. A is the world
marginal utility of income which is chosen as the numeraire. The wages are, hereinafter,

normalized to W=Aw and W =Aw'® We will also assume

min(n,n*)> map{Z%((a_f 3+(?_C)H which, as will be apparent in subsequent
c —-C

analyses, imposes a sufficient condition for removing any incentive for bilateral mergers
within a country. This generalizes analogous conditions derived by Salant et al. (1983) to

the extent that we allow the existence of a public firm.

Wages are determined by the full employment conditions
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*

(7) L=|A()nyW,W",z,n,n")dz+ Z_[ﬁ’(z)ny(w W, z,n,n")dz

S e ™

1 7
8) L' = [ (@n'y W,W",z,n,n")dz+ [ 5 (2)n'Y W, W",z,n,n")dz

where L and L denote the supply of labor and Z and 7" are the threshold sectors for the

extensive margins of trade, at home and abroad respectively.

Each privately owned home firm will

Ma>{<ir}nize: IT, = (a'—b'V _C)yi i=12,..,n
Yi

Each foreign firm will

Ma>{<i*rpize: IT :(a'—b'V—c*)y]f j=12,..,n"

The public firm will

n 1772
Maximize:  II, :(a'—b'V—c)yp +(1—06)(2Hi Ty b2y J

{YP} i=1
where 7 is a weight proportional to the size of the home country. In effect, the publicly-

owned firm’s objective function is a weighted average of its own profits and social
welfare, where the weight is the degree of privatization. Social welfare, in turn equals the
profts of all home frms and the surplus which accrues to domestic consumers. This
reflects an underlying model of bargaining between the public and the private
shareholders. The board of this firm consists of the home government’s representatives
who advocate domestic welfare (consumer and producer surplus) and the representatives

of the private shareholders who advocate domestic profit. Since « is the proportion of
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privately held shares in the public firm and the home government owns the rest,
bargaining will involve « percent representatives with a goal of maximizing domestic

profits and (1 — &) percent representatives with a goal of maximizing domestic welfare.”

To simplify exposition, hereinafter, we set y =1 (without loss of any generality).

The best-response functions of the (n +n + 1) firms can be written as

€ yi=i, a-b'| >y + Dy +Ye|-cC Voo i=12,.,n
(10) V= ab| Yy + Yy 4y, | ¢ Vooj=12,.,n
2b i=1 k=1
k#j
1 n o
11 = |a-b Yy + ¢
(11) Ve = i) Zly a;y,

The firms produce

[e@—(n"+a)+nc v il .n
c b'la(n+1)+n" +1] U

(12)  y;(n,n%)

(13)  y;(n,n’)

_(ea+a(n-1)+1kc—[on+1]" v i .
c b'le(n+1)+n" +1] )

(14)  yp(n,n")

(a(@-a)n" +1)- [1 +n"—nn"(1- a)]c +[a(n+1)—nln’c”
c b'le(n+1)+n" +1]
It may be noted that as competition stiffens (i.e. if there is an increase in n and/or n*), the
output of a fully owned public firm will rise if domestic firms are more efficient (i.e. ¢ >C*)

and decline if foreign firms are more efficient (ie. Cc*>cC), with
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(1 + n*Xa'—C)+ nn * (C — C*)> 0 imposing a condition sufficient for the public firm to survive

competition from the private sector.

The industry output and price are

[ @-C)l+an)+n’(@-c’)

(> v )C_( bla(n+1)+n" +1f J
. _[ea+(en+De+nc
(16) p(n,n)c_[ a(n+1)+n"+1 J

In the pre-merger equilibrium, the profits of the firms are

(17) Hi(n,n*)c =b'(yi (n,n*)‘c)2 vV i=12,..n
(18) H’;(n,n*)\C =|o'(y].‘(n,n")\c)z Vo j=12,..n
(19 ('), =Belypnn,

[a(a‘—c) +n'(c’ - c)]

h =
where B, a’[n*(l—a)+1J+Clnn*(1—05)_n*_1J+C*ln*(a(n+1)_n)J

b'.

It will be profitable for a home firm to produce if and only if its unit cost does not exceed
a weighted average of the demand intercept and the unit cost of foreign firms, where the
weight attached to the former is decreasing in the number of foreign firms and increasing

the degree of privatization of the publicly owned home firm:

(20) c= é:oc a'+(1 - éoc )C*

where &, :( < )e (0,1).

n +a
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Analogously, it will be profitable for a foreign firm to produce if and only if its unit cost
does not exceed to a weighted average of the demand intercept and the unit cost of
domestic firms, where the weight attached to the former is decreasing in the number of

home firms and increasing the degree of privatization of the publicly owned home firm:
@ ¢ <&ea+li-gok

_*
a(h+1)+1

where & = [ J € (0.1).

To fix our ideas, figure 1 below captures the partial equilibrium effect of
competition, in the presence of a public firm, on the extent of specialization of
international production and extensive margins of trade before mergers are allowed. It
may be noted that any induced wage changes would not fully reverse the impact of any
exogenous shock such as, though certainly not limited to, a change in the degree of
privatization. In region O, the cost of every firm exceeds a'. Hence, the good is not
produced in this region. Analogously, in region H, only the home firms can compete
while only the foreign firms can compete in region F. Both home and foreign firms can
co-exist in region HF which can be construed as a cone of diversification (in terms of the

goods’ origin).

The threshold sectors pinning down the extensive margins of trade, denoted by Z and

7" at home and abroad respectively, are determined (conditional on wages) by

(22) WA(Z) - Gca~(1- &, WS (2) =0

(23) W' B(Z7) = Gpea~(1 = & W B(Z7) =0

10
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This is depicted by ZZ where, given wages, the home country specializes in z €[0,Z"),

the foreign country specializes in z € (Z,1], and production is diversified in z €[Z,Z"]. It

may be noted that the ZZ curve indicates how, given wages, the home and foreign costs

vary across sectors. The downward slope is due to the assumption that £(z) is increasing

WoH(Z .
ﬂ rises
a|

and S°(z) is decreasing in z. It follows directly that, given wages, °_
a'

*

(falls) and c _ wh @ falls (rises) as z increases (decreases). While this explains a
a' a'

movement along the ZZ curve, any change in wages would cause a shift in the ZZ curve.

c/a

F

Z = 7| Increased Foreign Competition

Eocl éoc :Ozéoc
A P 2=7"
Soc 7 =7 | Increased Domestic Competition

z=0
ZShrinking diversification due to a rise
in competition

c'/a

Figure 1: Competition and Pre-Merger Trading Equilibrium

*

de ? de ’
Since —2 =—( *a j <0 and 20 = o — & <0, the effect of any
dn n +a dn a(n+1)+1

exogenous change in competition (domestic and/or foreign) would reduce diversification

11
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with the regions of specialization (H and F) expanding and the cone of diversification
(HF) shrinking. As a result, in the pre-merger trading equilibrium, the extensive margins

of trade expand when competition intensifies at home or abroad.

c/a

=
7= 7| Complete Privatization 0

Complete Specialization:

éoc =O:£0C

Soc P > S
2=17 *| Complete Privatization
z=0
Shrinking specialization due to a rise
in the degree of privatization

c'/a'

Figure 2: Privatization and Pre-Merger Trading Equilibrium in a Simultaneous Game

Figure 2 captures the effect of privatization on the pre-merger trading equilibrium.
When the degree of privatization of the public firm rises, the regions of specialization (H
and F) shrink and the cone of diversification (HF) expands. Consequently, in the pre-
merger trading equilibrium, the extensive margin of trade shrinks on the face of
privatization. If the public firm were to be completely privatized (i.e. if a=1),
international production would attain the highest degree of diversification causing the

extensive margins to shrink to a minimum. At the other extreme, if the public firm were

12
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to be wholly owned by the home government (i.e. if & =0), the pattern of international
production would mimic the outcome of a perfectly competitive limit (which would,
otherwise, require N — c and n" — o) with HF collapsing to a 45° line as each country
specializes completely in line with her comparative advantage replicating the extensive

margins of trade that would prevail in a Ricardian world. Our first proposition follows.

Proposition 1. The extensive margins of trade shrink with a rise in the degree of

privatization when public and private firms move simultaneously.

In other words, a fall in & moves the international equilibrium closer to that implied
by competitive behavior. Even more strongly, a single fully-publicly-owned firm (the
case whena = 0) is sufficient to restore the efficient competitive pattern of production.
Intuitively, the greater the degree of privatization the further is the division of labor from
the competitive benchmark. The lower is « , the more the public firm uses its choice of
output to offset the negative effects on home welfare of decisions by other firms. If the

firm is fully publicly owned, it tries to completely offset these negative effects.

Let us now turn to the possibility of mergers. It may be recalled (as was indicated on
page 2) that our model focuses on strategic motives for mergers, assuming away any
post-merger synergies. This has the analytic advantage that any welfare effects identified
are lower bounds on those that would arise if mergers raised efficiency. A merger, under
conditions of free and frictionless trade (i.e. absent any tariff or transportation cost),
effectively implies that one of the participating firms is closed down since there is no

incentive for a firm to operate more than one plant. Closing down (n - ﬁ) private firms

at home raises the output of the remaining private firms (at home and abroad) by

13
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Y (0| =y = i@, - yimn)| =6 (n=My,(n,n")_

s

Vi=12,.,0Mand j=12,..,n
a

where 4,. = . .
e [1+n +a(l+ﬁ)J

Analogously, closing down (n* —ﬁ*) foreign firms raises the output of the remaining
private firms (at home and abroad) by
Y (00| = yi(n,n)| = yj ()| —yjn))|_ =60 -)yj(nn)|_
Vi=12,...n and j=12,... 70"

1
a4y +nt]

where 6,

The net gain from a merger between two privately owned home firms is

N .
@4 Gyl =bly, 0y ) (6], F-2] (i=12,..n)
It follows from (24), that there exists a threshold degree of privatization beyond which

there is no incentive for a merger between two home firms

1 1 .
(25) Xoc :(Hj(ﬁ_(n +1)j

The net gain from a merger between two foreign firms is

26) Gl =bly;(nn)_f +6c].. F -2 (i=12..n%)

It follows from (26), that there exists a threshold degree of privatization beyond which

there is no incentive for a merger between two foreign firms

1 1 .
(27) Aic = (n+1j(\/_ ) n)

14
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It follows directly from (25) and (27) that, notwithstanding the degree of privatization,
n" >2 imposes a condition sufficient to remove any incentive for a merger between two
firms within the same country. Let us now focus on the incentives for mergers across

borders.

The net gain from a take-over of a private home firm by a foreign firm is
* 2 | * .
@) G, =By, N fo-éca—a-go)c] (i=1.2...n)

where &, = %

0
N, = 0{(20m(1—05)+2n*(1—05)+052(n2 —1)+2a(n—1)+n*2 +1+2ann*) and

N, = (om*(l —a)+a’ (M =) +an” +2a°0 +2enn” +an’n’ +4a°nn” +n" +3an” +3a + 6’ n—a’ +2n” +n” + Zann’z)-

Incentives for a takeover of a private home firm by a foreign firm exists if and only if
c>¢ea +(1-¢e)c

where 0 <& <& <1.

The net gain from a take-over of a foreign firm by a privately owned home firm is

@9) Gy, =bly;mn) f Nl —ra —a-gnc] (j=1.2..n°)

where & = %

2
N, = a2a+1)n" =1)+[n"(n" —2)-1]+ 2a*n+a’n* +o?) and
N, = ([a(n+1)+(n* +1)](n* —D+22°(+n)+3a(n’ +a’m(n+D)+a’n’(N+a)+an’ +ann’ (4o’ +n" +2an*)+2n" +a2(1+a))

Incentives for a takeover of a foreign firm by a private home firm exists if and only if
¢ > &pa +(1- &)

where 0 < & <& <1.

15
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Intuitively, a lower degree of private ownership of the public firm implies that it gives
greater weight to social welfare and, consequently, lowers the incentive of a foreign firm
to take over a private domestic firm but raises the incentive of a domestic firm to take
over a foreign firm. As such, the existence of the public firm (or reduction of
privatization) dampens the potential gains from a take-over of a home firm by the foreign
firm but magnifies the potential gains from a take-over of a foreign firm by the home
firm. The lower the degree of privatization, the more the public firm uses its choice of

output to offset the negative effects on home welfare of decisions by other firms.

With atomistic industries and without any forward looking firms to anticipate the effects

of a merger wave on the wage, our next proposition follows.

Proposition II. Cross-border mergers will mitigate the effect of privatization on the

extensive margins of trade.

Cross-border mergers will induce expansion and contraction of sectors as high-cost firms
in one country are bought out by low-cost foreign rivals in another. At any given wages,
expanding firms will a) increase their output by only a fraction of the output of the firms
which are taken over and b) have lower labor requirements per unit output than the
contracting ones. Consequently, the total demand for labor will fall pressing wages down
to restore equilibrium in the labor market which, in turn, encourages hiring of labor at the
intensive margin. The lower wages raise the profitability of high-cost firms, at the
margin, placing them outside the reach of takeovers thereby dampening the initial wave

of mergers.

16
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c/a'
Z = 7|post-merger E 0
Z= T| pre-merger
z
¢« —  HF H
§0C |Aa>0
§1C|Aa>0 «—7=7 ‘ pre-merger
Soct 7= f‘ post-merger
Sict
Z
0 c’/al

¥
0C
Aa>0

1 1
;

% *
$ie Soc Sic

Aa>0

Figure 3: Privatization and Post-Merger Trading Equilibrium in a Simultaneous Game

This is captured in figure 3 where a merger-induced fall in wages causes the ZZ locus to
shift toward the origin which will mitigate the effect of privatization on the extensive
margins of trade by aligning production and trade patterns toward the direction of

comparative advantage (i.e. what would prevail in a competitive Ricardian world).

3. Sensitivity

In this section, we look at the sensitivity of our results to the order of the move by
allowing the possibility that the public and private firms can move sequentially (‘a la
Stackelberg). ® Consider first the case where the public firm moves before the private

firms (home and foreign) get to move. Each privately owned home firm will

17
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Ma>{<ir}nize: I, = {a‘—b‘{z Yi+ DY+ y,,}—c}yi i=12,..,n

Yi i=1 j=1

Each foreign firm will

M-

i+ 2] +yp}—c*Jy’; j=12,..n

i=1

Maimize: T}, =(a’—b'[

The best-response functions of the (n + n*) privately owned home and foreign firms are

(30) Vie :L' a'-b' Zyk +Z:yjf+yP —-C Y i=12,...,n
2b o
. 1 n o . . «
(1) Yie =5 @0 DVt Y+ Ye |-cC vV o j=12..n
i=l1 k=1
k#j |

Using backward induction, the public firm’s objective will be to

Ma?drpize: I, :(a'—b'[z Yie ¥ D Y5 + yp}—c]yp +(1—a)(

Yp i-1 i=1

M=

Hi+byj

i=l1

In equilibrium, the public firm will produce

(32) y.n n*)‘ B a'[an+(2—a)n*+1]—[1+n*<n*+2(an+1)—n)+an}:+[n*+a(n+1)—n(l—a)]n*c*
A= b0+ en)+ (1+ )

The equilibrium output of the (n + n*) privately owned home and foreign firms will be

(33)  yi(n,n’)

F:(oza—(n +a)c+n'c J VY i=12...n

b'2(n” +an)+ (1+ )]

k3

(34)  y;(n,n’)

_ (aa’+[n(l +2a)+1]c - [n* +a(l+2n)+ l]c*

b'[2(n" +an)+ (1+ )| j vV oo j=12,..,n

18
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It will be profitable for a home firm to produce if its unit cost does not exceed a weighted
average of the demand intercept and the unit cost of foreign firms, where the weight
attached to the former is decreasing in the number of foreign firms and increasing the

degree of privatization of the publicly owned home firm:
c=< SgoFa'+(1 - §0F )C*

(24

where Soe = &yc =( v je 0.).

n +a
Analogously, it will be profitable for a foreign firm to produce if its unit cost does not
exceed to a weighted average of the demand intercept and the unit cost of domestic firms,
where the weight attached to the former is decreasing in the number of home firms and

increasing the degree of privatization of the publicly owned home firm:
c < é:(:F a'+(1 o é:(:F k

(24

where &, > & =| —————
Suc > Sor (n +a(2n+1)

] € (0,1).

The industry output and price are

NI (20m+1)(a‘—c)+n*[(a'—c)+(a'—c*)]
39 ), = b'le2n+1)+2n" +1] ]

. ca'+2en+n +c+n'c’
(36) p(n,n"], = 42K ) j

a@2n+1)+2n" +1
In the pre-merger equilibrium, the profits of the firms are
(37) IT;(n,n")

i =b'(yi(n,n*)F)2 vV o i=12,.n

(38) ITj(n.n"), =b'(y]f(n,n")\F)2 Y o j=12,..n

19
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(39) HP(nan*)‘L = BL(YP(nan*)‘L)Z

where B, = le(a—c)+n"(c” - )]
aln" 2-a)+an+1]-c(n” + 1% +n(n" Qa—1)+a)l+cn"(@@n+1)-n+n")|
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Figure 4: Pre-Merger and Post-Merger Trading Equilibria when the Private Firms Follow
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Figure 4 above captures the changes in the pre-merger and post-merger trading equilibria

when the public firm moves first as the cone of diversification (HF) shrinks.

Consider next the case where the public firm moves only after the private firms (home

and foreign) have moved. The public firm will

>

\S)

n n* 152
Maidn}wize: e = a'_b'[z Yi +zy? + YP}—C Yp +(1—a)(ZHi + b'y j
Ye i1 i1 i

1

The best-response function of the public firm can be written as
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1 d S
40 = la-p| Yy + ‘e
(40) Vor = bilra) Dy aJZ::,y.

i=1

Using backward induction, each home firm’s objective will be to

1,2,...,n

Yi

Ma){(ir}nize: I {a'—b'{z Yi +ZY? + yPF:|_Cin
i-1 =1

and each foreign firm will
Ma>{<imize: IT), =(a'—b{z i+ YY)+ yPF}—c*]y’; j=12,..n"
Yj i=l1 i=1

The equilibrium output of the (n + n*) privately owned home and foreign firms will be

B aa'—(n*(l +a)+ a)c +n (1+a)c
ab'(n+n" +1)

(41) Yie Y i=12,..n

42) Y, = ca'+(n(1+a) +1) —*(1+a)(1+n)c v jelzn
ab'(n+n +1)

In equilibrium, the public firm will produce

(43) o, :(a'[1+n*(1—a2)]—[a+an*(1+a)+nn*(a2 +a —1—a)]c—[(l+a)(n(1—a2)—a2)]n*c*]

bln+n” +Da(+a)]
It will be profitable for a home firm to produce if its unit cost does not exceed a weighted
average of the demand intercept and the unit cost of foreign firms, where the weight
attached to the former is decreasing in the number of foreign firms and increasing the

degree of privatization of the publicly owned home firm:
cs §0La'+(1 o §0L )C*

__*
nN(+a)+a

where & > &) = [ j €(0,1).
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Analogously, it will be profitable for a foreign firm to produce if its unit cost does not
exceed to a weighted average of the demand intercept and the unit cost of domestic firms,
where the weight attached to the former is decreasing in the number of home firms and

increasing the degree of privatization of the publicly owned home firm:

¢ <gatli-gk
where &, > &, = [Lj € (0.1).
(I+a)d+n)

The industry output and price are

44) Jn n*)‘ ((h(1+a)+1)a-c)+n’(1+a)a'-c")
ynn e = b'(d+a)n+n"+1)
o _[ea+(h(+a)+1)c+n"(+a)c’
*+) P, = [0+ a)n+n" +1) j

In the pre-merger equilibrium, the profits of the firms are

(46) I, (n.n")], =ﬁb'(yi (n,n"‘)\L)2 VY i=12,.n

* * 1 * % 2 . *
(47) IT; (n,n )L :mb'(yj(n,n )L) v o j=12,..,n
(43) )| =By )| f

la@—c)+n" (1 + a)c" - )]

h =
e = e -+ @) i+ a-a® +a) - (+ i -a®)+ ]

Figure 5 captures the changes in the pre-merger and post-merger trading equilibria when
the public firm follows as the cone of diversification (HF) shrinks even more than it does

when the public firm leads.
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Figure 5: Pre-Merger and Post-Merger Trading Equilibria when the Private Firms Lead

[Note: &, = L;rllllt 50( ]

In sum, the larger the cost differential, the greater is the gain from a low cost firm taking
over a high cost firm. While cross-border mergers mitigate (by facilitating specialization
toward the direction of comparative advantage) the effect of privatization on the
extensive margins of trade, the mitigating effect is magnified when the public and private

firms move sequentially with the magnification effect enhanced when private firms lead.

4. Conclusion

Cross-border mergers have increasingly evolved into an effective strategy used by a
large number of companies with global presence. Notwithstanding the fact that a third of

worldwide mergers involve firms from different countries, the vast majority of the
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academic literature on mergers has been primarily limited to intra-national mergers. We
hope to have taken a step forward, along the path of continued efforts to capture the
incentives for and implications of cross-border mergers, by constructing an analytically
tractable general equilibrium model of a mixed oligopoly that can capture the role of
mergers and trade across borders. When mergers do not take place, a rise in the degree of
privatization shrinks the extensive margins of trade, as international production becomes
more diversified i.e. a fall in the degree of privatization moves the international
equilibrium closer to that implied by competitive behavior. A single fully-publicly-owned
firm is sufficient to restore the efficient competitive pattern of production. The greater the
degree of privatization, the further is the division of labor from the competitive
benchmark. Mergers move the pattern of specialization closer to the competitive
outcome. Our model offers a lens to look through the general equilibrium implications of
the interactions between cross-border mergers and privatization for the extensive margins
of trade. The practical relevance of our M-GOLE model follows directly from the recent
dramatic financial events that have brought about the creation of new modes of
competition, where private and public organizations vie to supply the same customers,
renewing interests in the interaction among state-owned agents and private suppliers. We
believe that the implications of our model are of critical importance on the face of the
growing consensus that “a new wave” of cross-border mergers is likely to be triggered by
the imminent exit of public funds from ailing industries in the immediate aftermath of the
current global economic crises. We have shown that, absent cross-border mergers, the
extensive margins of trade will shrink with a rise in the degree of privatization. The

larger the degree of public ownership, the lower is the profitability of its domestic
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competitors because the publicly owned firm maximizes a convex combination of profit
and social welfare where the weight on social welfare is the share of its capital which is
state-owned. Cross-border mergers will mitigate the effect of privatization on the
extensive margins of trade by aligning specialization toward the direction of comparative
advantage. This mitigating effect will be magnified if the firms move sequentially and the
magnification effect would be larger when the private firms lead than it would be if the
private firms follow. Thus, a state-owned company increases economic efficiency and
lowers excess profits in the industry. Some interesting extensions, of our work, may
involve the allowance for efficiency wages’, technology transfer'’, trade barriers'!, and

urban unemployment'2,
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Endnotes

' See Beladi et al. (2013a, 2015). Cross-border mergers and acquisitions account for a significant
and growing share of global FDI flows. Between 1996 and 2005, the annual average value of
cross-border mergers and acquisitions worldwide was $533 billion, or about 70% of annual world
FDI flows (source: UNCTAD, 2009).

2 See Perry and Porter (1985) and Farrell and Shapiro (1990) on cost synergies in horizontal
mergers.

3 Even mergers of companies with headquarters in the same country, though do not fit into the
strict definition of cross-border mergers, are often transnational in nature. For instance, when
Boeing acquired McDonnell Douglas, the two American companies had to integrate operations in
dozens of countries around the world. This was just as true for other supposedly single-country
mergers, such as the $27 billion dollar merger of Swiss drug makers Sandoz and Ciba-Geigy
(now Novartis).

* It may be noted that sunk costs have no effect on merger decisions as they cannot be recouped.

> It may be noted that the wages (and, hence, unit cost of production that firms in each sector
face) are exogenous in partial equilibrium but endogenous in general equilibrium.

6 W and W " can be interpreted as marginal real wages since they equal nominal wages deflated

by the marginal cost of utility. For homothetic preferences, W and W "would measure the real
wages.

” Following Bos (1991), such a bargaining will yield a mixed objective between profits and
welfare in which each carries the respective weight of the representatives.

¥ See Hamilton and Slutsky (1990).

? See Hwang (1984) and Lai (1993).

10 See Mukherjee (2001).

'See Chao and Yu (2006).

12 See Oladi and Gilbert (2011).
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