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1. Introduction

The need of a renewed effort to incorporate oligopolistic firms into trade models can be motivated on the grounds of both the
empirical relevance of large multiproduct firms and the plausibility of theoretical predictions generated by oligopolistic models (the
latter point being advocated, for example, by Neary, 2003). In their comprehensive review of oligopoly models in international
trade, Head and Spencer (2017) argue convincingly in favour of these and other aspects related to the prominence of large firms.
Yet, despite the importance for the world economy of multinational companies (MNCs) and the occurrence of inherently strategic
interactions among them, little recent research has addressed the integration of MNCs into oligopolistic trade models.

In this paper I present a two-country model centred around the strategic interaction of two multiproduct multinational firms
that compete choosing quantities and deciding on the stock of domestic investment (implying domestic concentration of production)
and foreign investment (implying proximity of production to the foreign market). The model delivers simple testable implications
related to the impact of investment and trade policy on markups, market shares and the domestic and foreign stocks of investment
by MNCs. I show that policies discouraging foreign direct investment (FDI) in a host country end up increasing the MNCs’ shares in
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both markets where they are headquartered, in addition to reducing foreign market shares." Moreover, liberalizing trade between
two countries ends up increasing the domestic market shares of MNCs in both countries, along with a reduction in the foreign ones.
Changes in investment and trade policy that bring concentration of investment in the domestic markets do so, in relative terms, at
the expenses of proximity of investment to the foreign markets, a result that I label strategic proximity-concentration and that is
novel in the international trade literature based on oligopoly.

These results are obtained under the segmented markets’ assumption. However, due to the possibility of two-way trade and
cannibalization among competing varieties belonging to the same MNC portfolio, there is strategic interaction across markets and
MNCs. The model brings to the forefront some key aspects of MNCs’ behaviour: (a) the interrelatedness of endogenous variables
(market shares, markups, investment) across different markets for a given MNC (within MNC dimension); (b) the interrelatedness
of endogenous variables across different MNCs for a given market (between MNC dimension). As explained below, the interaction
of these two elements imply that an exogenous change, for example, in the cost of foreign investment in a certain host country can
propagate to the other MNC and the other market through the MNCs’ ownership network and strategic interaction.

The trade-off between proximity and concentration has a long-standing tradition in the international trade literature. Tradition-
ally, horizontal FDI takes the form of the duplication of production of an existing variety through a foreign plant and, by serving
the foreign market, fully substitutes export. Under appropriate conditions such as high transport costs, a multinational production
structure with two production facilities (each serving the local market) emerges. In the model of Brainard (1993), the duplication
of production of an existing variety in another plant can happen since there are firm-level increasing returns to scale, in the form
of some corporate activity unique to the firm such as R&D, whose fixed costs can be spread over two production facilities instead
of one. If corporate costs are zero (no firm-level increasing returns) the equilibrium features only single-plant firms that reach the
foreign market through export. In the model of Helpman et al. (2004), the duplication of production of an existing variety in another
plant can arise since there is heterogeneity in productivity, with more productive firms engaging in FDI and less productive firms
engaging in export, and the relevant cut-off coefficient between export and FDI is influenced by trade costs and plant-level returns
to scale. In my framework the incentives to do FDI hinge upon strategic considerations related to market power that are absent
in the previous literature. Instead of the exploitation of scale economies (which play no role in my setting) I study a trade-off
which is centred around the exploitation of large market shares and, consequently, market power. If the MNC market share in one
country goes down, this makes more profitable the investment in the other country. The dependency of a MNC market share on the
competitor’s share provides the strategic flavour to the proximity-concentration choice.

Baldwin and Ottaviano (1998, 2001) propose models where FDI does not substitute completely export. The coexistence of
multiple production facilities at home and abroad that sell to the same markets is enabled by horizontal product differentiation.
In Baldwin and Ottaviano (1998) intraindustry trade and intraindustry FDI occur simultaneously. There are two multiproduct
multinational firms, each producing a continuum of differentiated varieties at home and abroad. This paper constitutes the starting
point of my analysis, since I use very similar assumptions in terms of market structure. I complement their analysis by providing
the comparative statics for equilibrium market shares for general values of investment and trade costs. This is the key analytic step,
since prices, markups and the stock of domestic and foreign investment can be written in terms of market shares, and I then provide
a complete characterization of the behaviour of these endogenous variable in equilibrium. Specifically, it is new in the present
paper the finding of a strategic proximity-concentration trade-off. A technical difference with Baldwin and Ottaviano (1998) is that
they use calculus of variations to determine the model solution, while I borrow the methodology for multiproduct firms’ models
of Minniti and Turino (2013).2

Baldwin and Ottaviano (2001) present a somehow simplified version of Baldwin and Ottaviano (1998), since the number of
varieties per firm is limited to two. FDI in Baldwin and Ottaviano (2001) happens when one of the two varieties is produced
abroad, while the firm is said to be national when both varieties are produced in the same country where the firm is headquartered.
Although some very interesting results can be derived in a setting with only two varieties per firm, the main channel that I exploit
in this paper goes through making endogenous the choice about the number of varieties per firm and, consequently, the stock of
domestic and foreign investments.

My paper is also related to the literature that has looked at pricing-to-market in an international trade framework. Atkeson and
Burstein (2008) find that the practice of pricing-to-market in a direction consistent with the data arises due to the presence of within-
sector cost dispersion and large firms. They study the impact on international relative prices of changes in aggregate productivity
at the country level that lead to changes in aggregate costs. In their setting, if there is no cost dispersion across firms and all firms
export, there is no pricing-to-market. Without the need to assume cost heterogeneity, in a two-way investment and trade setting,
I provide an alternative micro-foundation for the practice of pricing-to-market in the presence of trade and foreign investment
frictions. Under strategic interaction of multiproduct multinational firms, there is a trade-off in pricing-to-market that mirrors the
proximity-concentration trade-off, because MNCs change prices and markups in one market in opposite direction to the other market.
Prices and markups charged in domestic and foreign markets by each MNC correlates positively with their corresponding endogenous
domestic and foreign market shares, which, in turn, are negatively correlated within and between MNCs.®> The relevance of the
pricing-to-market mechanisms predicted in this paper should be assessed in future empirical work.

1 In the paper I will talk interchangeably of MNCs’ domestic market, source market, market of origin, or market where they are headquartered.

2 Minniti and Turino (2013) maximize profits with respect to prices in a one-country world, while I maximize profits with respect to quantities in a two-country
world.

3 Within each MNC, the market share in the domestic market moves in opposite direction of the market share in the foreign market. Within each market, the
market shares between the two MNCs are negatively correlated in a mechanic manner, since each MNC gains market share at the expense of the other MNC.
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Another strand of the literature related to my paper is the one assuming oligopolistic market structure in international trade
models. Eckel and Neary (2010) present a multiproduct oligopolistic firms model to address the consequences of the emergence
of globalization (perfect integration of many countries that freely trade) with many realistic features, such as marginal cost
heterogeneity across varieties, but which does not consider the multinational dimension of firms’ decisions which is the key issue
of my analysis.

Finally, Tintelnot (2017) develops a rich quantitative model of global production with export platforms. His model features,
among other things, random location-specific productivities for each firm’s products. However, his paper lacks strategic interaction,
because each firm faces a CES demand function for each product and, because of the assumption of monopolistic competition, a
constant markup pricing is obtained.

The paper is organized as follows. Section 2 presents the model building blocks (the demand side and the production side). The
two-stage equilibrium solution is provided in Section 3. Section 4 contains the comparative statics on equilibrium market shares and
markups. Section 5 derives the gravity equations for FDI and characterizes the proximity-concentration trade-off in a setting with
strategic interaction. In Section 6 I use a numerical analysis to study the behaviour of some endogenous variables. Lastly, there are
the conclusions.

2. The model

I consider a framework with two countries, country H (home) and country O (overseas), and a single factor of production,
labour. Each consumer/worker is assumed to supply inelastically one unit of labour. Labour endowments in country H and O are,
respectively, L and L. There are two sectors in the economy, a homogeneous good sector and a horizontally differentiated sector.
The homogeneous good, A, is the numeraire and is produced under constant returns to scale and perfect competition. I normalize
the units of A so that one unit of labour is needed to produce one unit of A. Labour is freely mobile across sectors, but is immobile
across countries. All these hypotheses taken together imply that the wage rate equals one in the model.

The differentiated good is produced under increasing returns to scale by two multiproduct multinational firms, whose head-
quarters are located in countries H and O, respectively. I assume that MNC 1 is headquartered in country H, while MNC 2 is
headquartered in country O. I will describe the production structure of the differentiated sector below.

2.1. Preferences and demand

Preferences are defined over the consumption of the homogeneous good, A, and of the horizontally differentiated good, which
enters through a CES index of the quantities of each individual variety, and are of the following quasi-linear form*:

UA,M)=A+elogM, with e<]1

where e is a parameter characterizing preferences and M is equal to

o/(c-1)
M= LZ c(j><"—“/”] e}

jeQ
with ¢(j) the consumption of variety j, £ the total mass of varieties available to the consumer, and ¢ > 1 the elasticity of
substitution between varieties. This is the well known Dixit-Stiglitz preference-for-diversity CES index. The individual consumer’s
budget constraint is equal to
A+ Y p(e() <y
jex
where p(j) is the delivered price of variety j and y is the consumer’s income.
It can be easily proved that, following maximization of utility, the demand function for A reduces to

A=y—e
and the constant e is equal to the expenditure on the horizontally differentiated good
e= Y p(el-
jeQ

It will be clear that what matters for the solution of the model is total expenditure on the differentiated good in each country.
Total expenditure differs in the two countries, being E;; = eLy in country H and E, = eL, in country O. Expenditure levels Ey
and E,, are just proportional to the population of the two countries. Then, the total direct demand function from country H for a
generic variety i is

pi)%eLy

N PO Tely 5
<0 nggp(j)_(a_” @

4 See, for instance, section 2.A.5 of Baldwin et al. (2003) and Feenstra and Ma (2008).
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and the inverse demand function is
c(i)y~V/oeL H

T jen G

I assume that ownership of the two MNCs is equally distributed among residents of both countries. Income of consumers/workers

in each country is then equal to 1+(IT'+11%)/(L + L), with IT! and IT? the total profits of MNC 1 and 2, respectively.® In Appendix
I show that the homogeneous and the differentiated sectors are active in both countries.

p(i) = 3)

2.2. Production

The two MNCs produce more than one variety of the differentiated commodity. Hence, the model is a duopoly with multiproduct
firms. Each multinational may set up the production of a given variety in any country. There are increasing returns to scale, because
a fixed cost F in terms of labour is needed to produce a single variety if the production takes place in the same country where the
headquarters are located. Otherwise, if production facilities are located in the foreign country, the fixed cost is I', F, where k is the
index identifying the country where the foreign investment is located, k = {H,O0}, and I, > 1. This is due to barriers that may
hinder foreign investment. If the MNC wants to produce an additional variety, it has to bear the fixed cost F again (I F if the
production takes place abroad). This implies that MNCs will never find profitable to replicate the production of an existing variety,
and they will opt for creating a brand new differentiated product, which guarantees higher profits.® By choice of measurement units,
the unit labour requirement of the differentiated good is normalized to one.

The game between the two MNCs is modelled in the following manner. The first stage concerns the number of varieties to be
produced in each country. The second stage concerns the quantity of each variety to be produced. Finally, shipping goods across
countries is costly. To represent this fact I introduce iceberg transport costs: in order to sell one unit abroad, = > 1 units must be
shipped.

I now describe the profit functions. Markets H and O are segmented. Each MNC sets the quantity to be sold for each variety in
each market, given consumers’ demand. I indicate the origin—destination pattern in the subscript, and the ownership of the variety
in the superscript. Let us focus on MNC 1. The set of varieties by MNC 1 that are produced in country H is _Qllq, and that of
varieties produced in country O by the same MNC is _Qg. The objective of the MNC is to maximize profits in the two segmented
markets, taking as given the quantities chosen by the other MNC that influence market prices. In order to do so in market H, MNC
1 simultaneously sets, for each i € Q}{, the quantity produced of variety i in country H and then sold in H, c}{ y® and, for each
i€ ch), the quantity produced in O and then re-imported in H, c(l) (D). A similar choice concerns quantities sold in market O by
MNC 1, Cll~1 o® and cloo(i). Total operating profits of MNC 1, z!, come from the two segmented markets, H and O, and are thus
made up by the components r}, and ), so that z! =z}, + z), where

= 2 Py = ey gD+ Y by () = ey (), “
j€Qy, jeel,

Th= D [Phol) = tleh o+ Y, [Phol) — lehol). ©)
i€y, jee)

The model is solved in the following manner. First of all, the equilibrium quantities sold of each variety by each MNC are derived.
Then, conditional on the equilibrium quantities, the optimal number of varieties in each market by each MNC is obtained.

3. Equilibrium analysis

In this section I present the solution of the model. The model consists of two stages and is solved by backward induction. In
the first stage, firms decide how many varieties are produced in each country. In the second stage, conditional on the investment
decisions of the first stage, firms maximize profits with respect to quantities.

3.1. Second stage equilibrium

I now characterize the second stage equilibrium. MNC 1’s optimization in each segmented market takes into account the fact
that the firm faces a downward sloping demand curve for each variety. The price at which each variety can be sold is inversely
related to the quantity sold of that variety, to the quantity of all the other varieties belonging to MNC 1 (which MNC 1 directly
controls), and to the quantities sold of the varieties belonging to MNC 2 (which MNC 1 takes as given). The necessary conditions
related to the optimality of prices in the context of profit maximization with respect to quantities of each variety are derived as
follows.

5 Given the quasi-linear structure of preferences, the assumption about the allocation of ownership rights of MNCs does not influence the equilibrium outcome,
since, under plausible conditions, any other distribution of profits to the residents of a given country is absorbed by a corresponding change in the consumption
of the numeraire at the individual level.

6 Under the assumption that each plant produces only one variety, something which is customary in the proximity-concentration literature, F stands also for
the plant-level fixed costs.
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Operating profits of MNC 1 in market H are
D Py D)= e+ Y by () = tleyy (). ()

. 1 P 1
JE-QH jEQO

I want to maximize 7[}_] with respect to the quantity of a variety i located in market H and sold in the same market. The first
order condition is
1
s =0 ®
ocy (1)

As pointed out by Yang and Heijdra (1993) and d’Aspremont et al. (1996), a central issue with the Dixit-Stiglitz model is to
determine what effects of firms’ strategic choices should be taken into account in the computation of the equilibrium and what
effects should be neglected. From a practical point of view, expanding the first order condition (7) requires the identification of
the partial derivatives that are different from zero and of those that are equal to zero. I proceed as follows. While solving the
maximization problem, the MNC correctly identifies the effect of the change in clH y (@ on the same-variety-price, p'H y®; and the
effect on the other-variety-prices, dp! H H(,)/ac @ with j # i, and 0p}) H(j)/ac;[ y . All these terms are considered to be different
from zero. In other terms, the firm takes into account that varying the quantity of a certain variety reduces the price at which that
variety can be sold and, simultaneously, reduces also the price at which all the other varieties belonging to MNC 1 can be sold. The
condition (7) becomes

apt (i ap!
p”_”(;c}m(i)+p}w(i)+ Z p”_”(J) el -1+ Z O”(j) by = ®)

(i ”\I o) JEQI ()

The procedure that I then follow to retrieve the prices and the markups for a multiproduct firm resembles that in Minniti and
Turino (2013), although they maximize profits with respect to prices in a one-country world, while I maximize profits with respect
to quantities in a two-country world. Further derivations can be found in the Appendix. They yield the following expressions for
prices by MNC 1:

1 o 1 4

- . 9
P e Tha sy o T e na- st ®
A g o ) 10
Poo (c—D(1-S)) Pro T(a—l)(l—S})) (10)

The prices depend on three elements: the substitutability parameter o, the total market shares of MNC 1 in markets H and O, S}{
and S(‘) respectively, and the marginal cost, which is equal to 1 in the case of local varieties and  in the case of varieties shipped
from one market to the other. From the definition of total market shares, we get

1 1
Sk =Ny Sy +npSom (11)

Sl —nl st O+nOSOO’ (12)

where s ;1 y = Pl HuC ;1 /eLy is the share out of total expenditure eL ; of a single variety produced locally by MNC 1 and sold locally
(with similar notations for the other market shares of individual varieties).
The markup of MNC 1 on varieties sold in market H, in percentage terms, is
1 1
Pyn —1 ZPOH_T:l_'_a—l

1 1 p pu
Pun Pou

Sk 13)

a quantity rising in the total market share S;I as long as o > 1. The markup of MNC 1 on varieties sold in market O is

1 1
Poo—1 pPyo—7 -
00 _ Pno _ i+ c lS(l). (14)

1 1
Poo Pho

Egs. (13) and (14) show an important property; that is, markups are positively correlated to total market shares in a given
segmented market. The economic rationale for this result goes through the decrease in the own and cross elasticities of price with
respect to quantity that a higher market share guarantees. In Appendix I show that the higher it is the market share commanded
by a certain variety, the steeper it is the inverse demand curve.” Since, by (11) and (12), total market shares, S}q and Scl), are
positively associated with the market shares of individual varieties, ceteris paribus, when the MNC enjoys a large total market share,
this will be mirrored by large market shares enjoyed by individual varieties, by unelastic inverse demand curves, and, consequently,
by high markups. This implies that any change in the total market share in a given market is met by a corresponding variation in
the markups charged by a certain MNC. In other terms, by looking at total market shares, the behaviour of markups can be inferred.

7 Both the direct and indirect inverse demand curves are affected by the market share of a certain variety i. The direct inverse demand is the price of variety
i as a function of the quantity of variety i. The indirect inverse demand is the price of a variety j # i as a function of the quantity of variety i. In the Appendix
1 show that both the direct and indirect prices are steeper (lower elasticity) with respect to a change in the quantity of i when variety i commands a larger
market share.
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Another noticeable aspect of Eqgs. (13) and (14) is that the dependence of markups on market shares goes through the
substitutability parameter 6. When o is close to one, each variety enjoys an almost perfect monopoly power and its demand is
almost independent from the other varieties (substitutability is negligible). In this case, the own and cross elasticities of price with
respect to the quantity of variety i tend to a constant (they are —1 and 0, respectively), and they are not affected by the market
share enjoyed by i.® As ¢ increases, varieties become increasingly better substitutes, and the own and cross price elasticities become
increasingly more sensitive to the market share. This happens because, with some substitutability, the demand for a certain variety
is influenced by the other varieties’ price, and so the size of the market share commanded by the MNC matters: only with a large
market share the MNC can charge a high price (and markup) for its varieties, because only with a large share consumers have less
opportunity to switch to varieties of the other MNC to escape uncompetitive pricing.

The following equations are also true (see the Appendix for the derivation):

nl al /o
Sy = 1 (1H1+¢0; 231/’ s)
(nyy + @np)V/o + (7, + png)/o

2 _ 1
$% = 1-5), (16)

1 141
Sl = (pnl, +nb)l/e a7
O (gnl, + 0y + (g, + )/

2 _ 1
2 =1-8, (18)

where ¢ =t~V is an inverse measure of transport costs (¢ is usually called in the literature freeness of trade). The total market
share of each MNC in the two markets is a function of the number of varieties established in each market. It is convenient to express
the market shares with the following notation:

Si=7ve

So = BfD’

So = BfD’
where

A= (n;, + d)nb)l/",
B = (¢n}, +np)'/e,
C= (nfq + d)né)l/”,
D= (qﬁnil + n%))]/“.

I can write, for example, S}q / S%I = A/C. The equations above will be very useful to solve analytically the model.

3.2. First stage equilibrium

In the first stage MNCs choose the optimal products’ scope (number of varieties) in each market. In doing so, they correctly
identify the equilibrium that is prevalent in the second stage of the game. I indicate total profits for MNC 1 as IT'. They are equal
to total operating profits, 7! = ”}1 + zr(l), minus the fixed costs. It can be proved (see the Appendix) that

= § {LySLIL+ @ = DSL1+ LoShl1 + (0 = DSL1} = (n), +nl TH)F. 19

The first order condition for the optimal number of varieties located in market H is IT" /dn;, =0, and leads to

F, (20)

e A | 0Sh
=9 Lyl1+2(c - D)Syl— + Loll +2(c = DS1—-
4 c)n}q dn}[

8 Again, see the Appendix.
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while the condition for the optimal number of varieties located in market O is dIT' /ang =0, yielding

as! 2!
€ 1 H 1 o)
=9 Lyll+2(c = DS 1—= + Loll +2(6 = DS)1—2 » = I F. (21)
4 6n10 6né)

Given (15) and (17), the marginal effect of an increase in the number of varieties belonging to MNC 1 on total market shares is:
as}, _1 (n}y + pnp )= 1 (2, + pn2)l/e _ S},S% ©2)
onl, 0 [(ny +Pnl )V + (3 + ¢n2)/°1 o(nl, + ¢n))
oS} N (¢, +nl )17 (g2, +n2)V/o _ »S,S? 23
onk, o [(pny +np)Vo + (pnd +n2)V/ o(pnl, +n))
oS}, _¢ (), + dnp)/o7 2, + pnd)V/e _ #S}, S 24)
onf, O [(ny, +pni)V/o + (n2, + dr2)/P o(nl, + nb)
oS}, _1 (pn}, +ni)Vo~ N (pn2, + n2)l/e _ SpS2 25)
onl o [(n +nl)V/o + (pnd, +m2)VOR o(gnl, +nb)

Substituting the partial derivatives back in (20) and (21) I get:

Ky Y ¢S 52
eLyl[l+2(c = DSLTI—E— 4oLyl +2(c - DSH—2C— = 6’F
(n},_l + q.’)nb) (qﬁn;l + nllj)
(26)
¢S] SZ 1 g2
eLy[l+2(c — DSL1—E 1 eLy[1 +2(6 -~ DS)—22— = 6T, F

(n}, + ¢nb) (¢n}, +nb)

Another similar system can be derived from the optimization problem of MNC 2. Baldwin and Ottaviano (1998) do not pursue
further results for the general case 0 < ¢ < 1. In what follows I extend their analysis, to show that new analytical results can be
derived. I first implicitly characterize equilibrium foreign market shares, S(‘) and Sfi (which pin down also domestic shares, Sll{
and Sg), and then I provide comparative statics results for both market shares and markups with respect to exogenous parameters.
Subsequently, I provide analytical expressions that relate the number of varieties to the equilibrium market shares.

The system (26) can be solved applying Cramer’s rule, considering as two separate variables the quantities 1 /("}1 + ¢n‘0) and
1/ (qbn}{ +n})). In other words, the system (26) can be written as a linear system through an appropriate choice of variables. I obtain:

eLyll +2(c — 1)S} 181 831 - ¢?)
62F(1 — T'y)

1 1
Ny +ény =

(27)
eLoll +2(c — 1)S}1S) S2(1 — ¢?)
62F(Iy — ¢)
where the system has a positive interior solution if FDI is sufficiently free, I'; < 1/¢. This condition becomes more binding as ¢
goes up; that is, as trade becomes less inhibited. The economic interpretation is that, for an MNC to be profitable to invest abroad,
investment costs should be not too high. Moreover, the likelihood of FDI raises with the level of transport costs, because higher
transport costs provide a more effective shield against mutual cannibalization between domestic and foreign varieties.

1 1 _
pny +ny =

Assumption 1. In order to have a strictly positive finite solution, n;I + qﬁn(l) > 0, the conditions I'; < 1/¢ and 0 < ¢ < 1 have to be
satisfied.
I can derive a set of conditions similar to (27), but related to MNC 2, working on the corresponding first order conditions:
eLoll +2(c — 1)S31S2 551 — ¢?)
62F(1 — I'y¢)

2 2
ng + pnyy

(28)
eLyll+2(c — S215%, 8L (1 - ¢%)
o2F(I'y — )

2 2
ong + nyy

Similarly to before, I assume the following.

Assumption 2. In order to have a strictly positive finite solution, n%) + ¢n2H > 0, the conditions I'y; < 1/¢ and 0 < ¢ < 1 have to be
satisfied.
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The equations in (27) and (28) taken together lead to the following set of conditions:

,_A ] AC 1-¢?
A+Cl(A+CP 62F(1-Tpo)

A% =Ly [1+2(a—1

o .cC AC 1-¢°
C°=eLy [1+2(" 1)A+C] (A+C)? c2F(I'y — )
(29)
o B BD 1-¢?
B —eLo[1+2("‘”B+D](B+D)262F(Fo—¢)
o B D BD 1-¢*
D° =eL, [1+2(6 1)B+D] (B+ D) 62F(1 — I'y¢)

Taking the ratio between the fourth and the third equation in (29), and expressing it in terms of the total market share of MNC
1 in country O, S}, T get

(1—55)" 1+20c-1(1-S)) I,-¢

: (30)
s} 1+2(c -1, 1-1Tyo

—1
This equation implicitly defines the equilibrium market share S ,. A symmetric equation can be derived for Slzq, working on the
first two equations of system (29). I can prove the following.

—1 —2
Lemma 1. In equilibrium, the value of the foreign market shares S, and S, is the following.

(1) When ¢ =0, Elo is strictly less than 1/2 if and only if I'y > 1; Ei is strictly less than 1/2 if and only if I'y; > 1.

—1 =2
(2) When 0 < ¢ < 1, both equilibrium foreign market shares S, and S, are strictly less than 1/2 if either I'y > 1, or I'; > 1, or both
I'y; and I, are larger than one; they are equal to 1/2 if both I'y and I, are equal to 1.

The proofs of all lemmas and propositions are provided in the Appendix. Lemma 1 shows that when 0 < ¢ < 1, it is enough that
at least one FDI friction parameter is strictly larger than one to have both foreign market shares strictly less than 1/2. The reason
is the following. Let us imagine that the FDI friction parameter becomes strictly greater than one in country O, I';, > 1, while it
is equal to one in country H, I'y; = 1 (this amounts to having no frictions to foreign investment in country H). This will put at a
disadvantage the MNC 1 with respect to the MNC 2 in market O, and so it will induce S}J to be strictly less than 1/2 and Sé to
be strictly larger than 1/2. But this is not the only effect. A priori, in market H the two MNCs are on an equal footing, because
I'y = 1. However, the optimal number of varieties in market H to be located by both MNCs depends on the relative magnitude of
the market shares enjoyed by them in the two markets. For example, looking at the first order condition (20) and at the related
first equation in (26) shows that, for the maximization of IT! with respect to an, both the domestic and the foreign market shares
are relevant. Even if a priori there are no particular advantages for MNC 1 to invest more in market H compared to MNC 2, and
hence to end up with a larger market share there, an incentive exists for both MNCs to invest more in the market where their total
market share is larger in relative terms, because in this market MNCs benefit from higher markups and higher profitability. Since
Iy > 1 implies that SCI) < 1/2 and Sé > 1/2, this makes in relative terms more attractive market H to MNC 1 and market O to MNC
2, even if both MNCs were initially experiencing equal market shares in market H, SL =1/2 and Sf, = 1/2, due to the absence of
FDI frictions there, i.e. I'y; = 1. The last step needed to convey a precise intuition of what is going on is to acknowledge that the
benefits from a larger share in a given market are reaped more effectively by increasing the amount of investment in that market,
more than by increasing the amount of investment in the other market. So, if MNC 1 enjoys a relatively larger market share in
country H, i.e. S qu > 1/2> S}, in order to raise the total profits IT! it is more effective to increase n;, up to some point, than to
increase nlo.9 The increase in "}1 eventually makes SL strictly larger than 1/2. All the above reasoning explains why, even with
I'y =1, it is enough that I'; > 1 in order to have both domestic market shares S}{ and Sé strictly larger than 1/2, and consequently
both foreign market share S(l) and Sz strictly less than 1/2. The crucial issue is that MNCs balance their relative investment stock
in the two markets according to the relative total shares in each market, hence an impediment to FDI in market O for MNC 1 leads
to a relative advantage to investment in market H.

The lemma also implies that MNCs will charge a higher markup on the units shipped to the markets where they are headquartered
(market H for MNC 1 and market O for MNC 2) than on those shipped to the foreign markets, since markups are increasing in market
shares, as indicated by Eqs. (13) and (14). Hence, factors affecting market shares will also impact on markups. Moreover, there is
dumping in trade in the sense of Brander and Krugman (1983); that is, the f.o.b. price on domestic sales is larger than the f.o.b.
price on exports (p}, ,; > p};/7)-"°

9 This point is important because, ceteris paribus, increasing n}) would also make it possible to take advantage of the relatively larger market share in country
H, since the markup on exports from market O to market H for MNC 1 is the same of the markup on local sales from market H to market H and both depend
on S}L,, see Eq. (13). However, my working hypothesis about FDI frictions implies that it is more profitable to increase n}_, than n(‘), because the fixed cost of an
additional variety in market H is lower for MNC 1.

10 Brander and Krugman (1983) analyze the case of a duopoly with one identical product without FDI, while here I analyze a duopoly with multiproduct
firms, horizontal product differentiation, and FDI. However, the definition of dumping in trade as the case where f.o.b. price is higher in the domestic market
than in the foreign one applies to both settings.
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Proposition 1 (Dumping in Trade). For 0 < ¢ < 1 there is not dumping in trade if investment is free in both countries (I'y; = 1 and
I'p = 1). To generate dumping in trade by some MNC it is enough to assume that there are some investment frictions in one of the two
countries (I'y > 1 or I'y, > 1). In particular, when 0 < ¢ < 1, it is enough that a single friction parameter is strictly larger than one to
generate dumping for both MNCs. When ¢ = 0, a MNC shows a dumping behaviour if it is experiencing FDI frictions in the foreign market,
independently of whether the other MNC faces FDI frictions.

In this paper with intra-industry FDI, the only way to restore the equality of market shares in the foreign and domestic markets
(thus inhibiting dumping in trade) is to assume that the investment frictions are absent in both countries. In Brander and Krugman
(1983) dumping disappears when the trade frictions are absent, because their model is without FDI, and the only way to secure
equal market shares to the firms in the two countries is to assume that trade is free.

4. Comparative statics on equilibrium market shares and markups

I now focus on the effects of investment and trade liberalization on market shares and markups of each MNC.

Proposition 2 (Investment and Trade Liberalization). A lower FDI friction parameter in one single country (either I'y or I,) affects
negatively market shares and markups in both domestic markets, and positively market shares and markups in both foreign markets. A larger
freeness of trade parameter, ¢, affects positively market shares and markups in both domestic markets, and negatively market shares and
markups in both foreign markets.

The intuition behind these results is the following. Let us consider the impact of a rise in Iy, which is the cost for adding a
variety in country O by MNC 1. The negative impact on Stl) and the positive impact on Sé are straightforward to understand, since
higher FDI frictions in country O discourage setting up foreign varieties in country O, and this has also a beneficial impact on MNC
2’s market share in its domestic economy. However, this change in market shares leads also to a change in the relative profitability
of market H and market O for the two MNCs, and this creates additional reallocations in market shares. The fall in S(I) makes
market H relatively more profitable for MNC 1, so new varieties are established in that market, and S}, raises accordingly. By the

same token, the rise in S(Z) makes relatively more profitable to invest in market O for MNC 2, and so S%, goes down.'! The impact
of investment frictions in this multiproduct MNCs model with an endogenous number of varieties parallels the result in Baldwin
and Ottaviano (2001) obtained when the number of varieties is fixed. They find that markups on domestic sales are lower in the
equilibrium with FDI than in the equilibrium with purely national multiproduct firms, while markups on foreign sales are higher
in the equilibrium with FDI. Their economic explanation based on the decrease in domestic sales and the rise in foreign sales due
to FDI parallels the mechanism of this paper.

Let us now consider the economic intuition behind the comparative statics for trade liberalization. It is convenient to start from
a situation where trade is completely inhibited (¢) = 0) and there are some investment frictions (I'y; > 1 or I'p > 1). With ¢ = 0, the
domestic and foreign market shares depend exclusively on local varieties ("}1 and né, respectively, for MNC 1 and MNC 2 in their
domestic markets, and ”]o and ”2H in their foreign markets). When trade is allowed, the domestic market share of MNCs becomes
larger: since the domestic market is more profitable because both MNCs enjoy a larger market share there (see Lemma 1) there is
an increment of the domestic investment, which in turn further increases the domestic market shares. This is facilitated by the fact
that MNCs can reach the foreign market through exports, thanks to the decrease in trade costs.

I conclude the comparative statics analyzing how market shares vary according to the degree of product substitutability
embedded in consumers’ preferences.

Proposition 3 (Product Substitutability). A larger substitutability parameter, o, affects negatively market shares in the domestic markets
and positively market shares in the foreign markets. This implies that, ceteris paribus, in industries where substitutability is higher, MNCs
foreign market shares and markups are higher.

The effect of the substitutability parameter, o, can be explained in the following manner. A rise in ¢ reduces the profitability in
both domestic and foreign markets. However, the reduction is larger for the market where profitability is higher (the domestic), so
the MNC finds optimal to increase the foreign capital stock with respect to the domestic one. This in turn raises the foreign market
share with respect to the domestic one.

I summarize the effects of a change in the exogenous parameters on the MNCs’ market shares in Table 1. It is interesting to note
that F (the fixed cost for a variety which is a measure of the intensity of scale economies) has no effect whatsoever on equilibrium
market shares and, hence, on prices and markups. In terms of domestic and foreign investment, the expressions derived in the
sections below show that what is identified in the model are the equilibrium stocks measured by the product n; F, where i = {1,2}
and j = {H,O}. Any change in F only brings an inverse change in nj. that leaves the equilibrium value of nj,F unaltered. This
confirms that scale economies play no role in this model.

11 These reciprocal adjustments in market shares are further analyzed in the sections below.
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Table 1
Comparative statics results for domestic and foreign market shares of a change in the parameters of the model.
Domestic market shares (S;,, Sf)) Foreign market shares (S(‘), Si,)
Domestic markups Foreign markups
I'y + -
r, + -
¢ + -
c - +
Ly 0 0
Lo 0 0
F 0 0

5. Gravity equations and strategic proximity-concentration
5.1. Derivation of gravity equations

I now derive explicit equilibrium relations between market shares and the number of domestic and foreign varieties. Since I
characterized market shares in equilibrium, the system (27) can be expressed with the following notation

1 1
ny +én, =n
ony +ny=n
where 5 and #* are constant equilibrium values, and (28) as
2 2
ny, + ¢ny, =0
{ 02 f s (32)
on, +ny =0
with 6 and 6* being other constants. Solving system (31), the solution is

. _n—on* L0 —¢n
ny = N >
1—¢? 1-¢
If T substitute back market shares, I get an explicit solution for the number of varieties in each market:

| eLyll +2(c = 15,15, (1-5,) 6 eLoll+2—SyISy(1 - Sp) 5
"= ?F(1- To$) T FTo-9) P2 ’
| eLoll +2( = DSpIS (1 - Sy ¢ eLyll+2(c—-DS,IS,0-5),)
ng = - . (34)
62F(Ty — ¢) F(1-Type) o2
The corresponding expressions for MNC 2 are:
L, eLoll +2( = DSgiSe(l - Sp) b eLyll+2( - 1)Sy1S,(1-S)
ngy = - s (35)
2 F(1- T 9) FTy; -9 =
eLy[l+2(c—1)S,15,(1-5,) b eloll+206—DSyISy(l—5y) 6
"= 2 F(Ty - $) T FU- Ty = '

Let us concentrate on (34). It is a gravity equation since the number of foreign varieties located by MNC 1 in country O depends
on the size of the foreign economy, L), on the size of the domestic one, L, and on freeness of trade, ¢. This number is the outcome
of two contrasting forces: on the one side there is the positive effect on the FDI stock exerted by the attraction of the foreign market
(first right-hand side term), on the other side there is the negative effect on FDI exerted by the attraction of the domestic market
(second right-hand side term). Since cannibalization among varieties entails that the MNC finds optimal to have a finite number of
varieties, the equilibrium FDI stock results from the relative attractiveness of the two markets. The symmetric expression for the
equilibrium stock of domestic investment of MNC 1 is given by (33). The attraction exerted by market H simultaneously boosts
domestic investment and inhibits FDI, while that of market O favours FDI and hinders domestic investment. Imposing that both nl'q
and n! are strictly positive leads to the condition k¢ < L,/Ly < k/¢, where k is a constant which depends on the parameters of

(o)
the model and it is defined as follows:

o To=@ 1+20- 1S, 18, (1 - S)

1=T0¢ |1 426 - 1)§i,]§:)(1 —517) .

2

7, are strictly positive implies that z¢ < Ly/Ly < z/¢, where z is a constant defined as

Similarly, imposing that both n20 and n
follows:

1= Iy [1+2(0 - DSy1Sy(1 =Sy
z

Tu=® {14236 - 15,150 -5
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The values of market shares are those implicitly defined at equilibrium, which are function themselves of the parameters of the
model. The conditions amount to say that, in order to have positive investments, market size L., should not differ too much from
market size L.

Focusing on the first right-hand side term of (34), the FDI stock by MNC 1 in the overseas country is positively related to the
size of that market, L,. In addition, it is unambiguously positively related to the total market share in O by MNC 1, §;, since in
equilibrium Eg < 1/2. There are two terms that operate here in the same direction. First, market share Eg affects investment abroad

through the term [1+2(c — 1)510]. This term influences ”]o only if varieties are substitutes (¢ > 1); it vanishes as the demand becomes
almost independent from the other varieties (i.e., as o tends to one). The economic interpretation is straightforward, provided that,
when ¢ > 1, the MNC faces an increasingly inelastic demand the higher it is the market share. This effect gets stronger the higher
it is o; that is, the higher it is the substitutability among varieties. Then, a larger foreign market share raises the markup, and the
higher it is the markup, the higher it is profitability in that market, and the higher it is the stock of varieties located abroad, nb.
Second, there is the term Eé(l — E;), that can be traced back to the partial derivative (21), where the partial derivative of profits
with respect to nl depends on 95! o/ ()nl Expression (25) provides the value of this partial derivative.

Considering the second right- hand 51de term in (34), the FDI stock by MNC 1 is inversely related to the expenditure in the home
market, eL;. The overall impact of the equilibrium market share by MNC 1 in country H, S > 18 a priori ambiguous, since it
depends on two terms that go in opposite directions. On the one side, through the term [1 + 2(c — l)gi{], a larger E;{ makes more
inelastic the demand in country H, raises the profitability and hence investment in market H, and promotes a smaller FDI stock,

2), since a limited amount of varletles can exist due to cannibalization (cannibalization being particularly intense when o is h1gh)
On the other side, provided that S g > 1/2, as S ; goes up "o could also get bigger, through a decrease in the term S H(l - H).
This term can be traced back to the partial derivative (21). For MNC 1 it can be stated the following (a similar proposition holds
for MNC 2).

Proposition 4 (Foreign and Domestic Investment and the Domestic Market Share). Foreign investment, n , IS inversely related to the domestic
market share S , On! /aS < 0, and domestic investment, n , is positively related to the domesnc market share S an}q /63;1 > 0, if and
only if EL <s" , where S is a threshold that depends on o. The threshold verifies that S e (1/2,2/3), as" /06 > 0, lim,_,, 5= 1/2,
and lim,_ S =2/3.

1
0’

. =l o s . . —! -t . - . . . O~
to the domestic market share, .S,,, because it is more likely that the condition S, < § is met (S, is decreasing in ¢, while §

The proposition tells that, as o gets larger, it is more likely that the number of foreign varieties, n,, is negatively correlated

. R <!, L - . <! . .
is increasing in ¢). When S, is above the threshold there is indeed a positive correlation between nl and S - The relationship

o
—I —1 —1 —
between n;, and S, is the inverse, since an; /08 ; > 0 below the threshold, and 0n;l /08, <0 above it. The threshold s applies

—
with exactly the same analytic properties to S, and its relationship with nfq and nf).

Comparative statics on the link between the number of varieties and FDI frictions leads to the following proposition.

. . . . —1 -2 . —1 2 _ .
Proposition 5 (Investment Liberalization When S, and S, are Small). Provided that S, and S, are below S+, a lower FDI frictions
parameter in a single country (either I'y; or I') affects positively foreign investment in both markets, and negatively domestic investment in
both markets.

Comparative statics on the link between the number of varieties and trade frictions leads to the following proposition.

—I —2 —I —
Proposition 6 (Trade Liberalization When S, and S, are Small). Provided that S, and S, are below ?, a larger freeness of trade
parameter affects negatively foreign investment in both markets, and positively domestic investment in both markets.

The proof of this proposition (not shown in the Appendix) follows closely that for Proposition 5. In this section I have set out
when the amount of FDI by MNCs in a host country can be expected to be inversely related to the market share held in their source
country, and I have related FDI to policy parameters through the impact on market shares. The mechanism goes through MNCs
reacting to a decrease in their domestic market share by increasing the foreign investment in host countries (alternatively, they
decrease FDI when they experience a domestic market share surge). This is another result whose relevance should be assessed in
future empirical work.

5.2. Strategic proximity-concentration trade-off

The total number of foreign varieties in the economy predicted by the model is:

—1 —1
L s eLoSo(1=Sp) 1 =Ty + Tp)p + ¢? Ty -To)p—¢* 11 =l
nb 4, = 1+20c-1) ———(—— O)
o2F To—p)d -Tyd) 2 1=y +Tpe+¢?
———
Trade and FDI frictions Market share effect
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—2 —2
eLySy(1=S) 1 =Ty +To)d+ ¢ B [l_l—(Fo—FH)q&—d)Z 1 2 ]
6 F Ty —d)1 —The) 1+206-D 2 1—(FH+FO)¢+¢2(2 ”) ' (37)
N— —————

Trade and FDI frictions Market share effect

The world stock of FDI is related to market shares through the terms Elo(l - 510) and Ei,(l - Eil), which are linked to overall
MNCs’ profitability (see before), and through the terms (% - §:)) and (% - Ei,) I label the terms

I =Ty + Tp)p+ ¢ 1 =Ty + Tp)p+ ¢
- H O T ATy, Ty )= — L O "
T — o1 —opy » 2olm o) =

as trade and FDI frictions terms. I derive the following lemma.

Agy(Iy, To,¢) =

Lemma 2. The terms Ay and A, are greater than zero, and they are decreasing as the cost of investing abroad goes up and as freeness
of trade goes up.

—1 —2
Since ¢ > 1, the equilibrium values of S, and .S, are associated in a more than proportional fashion with the world total number
of foreign varieties, ng) + ”?p through what I call the Market share effect term, MSE hereafter. The more than proportional relation
originates from the fact that the two terms
- =Tyeo-¢*
1= Ty +To)p+¢?

are greater than one. I derive the following lemma.

1 —(I'y — Tp)p — ¢*

Ay Ty, T, ) =
n Ty, T, d) L= Iy +Tp)d+ ¢?

and Ap(I'y.lp.¢) =

Lemma 3. The terms Ay and A, are greater than one, and they are increasing as the FDI frictions go up and as freeness of trade goes
up.

In the proofs of Lemmas 2 and 3 in the Appendix I show the following.

Assumption 3. The condition 1 — (I'y + I'p)¢ + ¢* > 0 is necessarily satisfied when the world stock of FDI is strictly positive,
1 2
ng, +ny > 0.

The MSE term is boosted or dampened by the magnitude of o: the higher it is the degree of substitutability between varieties,
the stronger it is the connection of this term to the equilibrium world number of foreign varieties. When ¢ approaches 1 (varieties
are almost independent) this term vanishes. This term is nurtured by the interrelatedness among market shares, markups, and
profitability to invest in a given market. We know from previous sections that such interrelatedness depends on ¢. The economic
intuition behind the MSE term is the following. An increment in the foreign market share by MNC 1, §:), is positively associated
with the stock of FDI belonging to MNC 1, ng), through Eq. (34). But as §10 rises, the equilibrium market share of MNC 2, Ezo, goes

— —2 )
down. A fall in S, pushes MNC 2 to have a larger stock of foreign capital, ni,, through the term 2(c — 1)S, in Eq. (36)." In turn,

—2 —1
a larger n% will be associated with a higher .5,,, a lower S, a higher n}), etc. The cumulation of these reciprocal adjustments

explains the presence of the MSE term; that is, a term that links in a more than proportional fashion the foreign market share of
MNCs to the total number of varieties worldwide.

Lemma 3 implies that there is a magnification of the MSE when investment frictions are high and trade costs are low. To
understand this, let us consider the impact of a decrease (for whatever reason) in Ei, on n}) + ”31’ and how the impact changes

at different levels of the investment frictions, I'y; and I,. If EZ goes down, then EL goes up. I have argued that this triggers
further reallocation of investment stocks and market shares in market O, through the MSE term: in country O MNC 1 will decrease
the investment stock, n’o, since market H has become relatively more attractive, and MNC 2 will increase the investment stock, n%),
since market H has become relatively less attractive. The extent of the decrease of FDI by MNC 1 in market O depends in turn on
Ip: the larger it is I'y, the more sizeable it is the negative reaction of n) to the increase in §L, The increase of the investment

— —1
stock by MNC 2 in country O, né, is associated with a larger market share by MNC 2, S, (and a lower S), and with a lower

stock of investment in country H, ni{, with the latter effect being dependent on the magnitude of I'y: the larger it is Iy, the more
—2
sizeable it is the negative reaction of n2H to the increase in S ,. This gives the intuition of why the MSE term is magnified by large
investment frictions in both countries. Turning to the magnification induced by low transport costs, let us see what happens with
—2 —=2 —1
a decrease (for whatever reason) in .5,,, and how the impact changes for different levels of ¢. If S, goes down, then .S, goes up.

—1
These changes will determine, through the MSE term, a reallocation of market shares also in country O, with S, going down and

S, going up. The intensity of these reallocations depends on freeness of trade, because the easier it is to trade, the more sensitive

2

. 2 . L oS ot .
7 Wwith respect to S, is negative if and only if S, < .S . However, what goes in the

12 From Proposition 4 it descends that the sign of the derivative of n

—2 —2 .
MSE term is only 2(c — 1)S,,, and so this term relates unambiguously a decrease in S, to a rise in n?,.
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MNCs are with respect to the relative profitability of the two countries, since it becomes increasingly more profitable to expand
investment (and market share) in one market and reach the other one by export.

Relying on the lemmas above, I can then assess what is the effect of a change in FDI frictions and freeness of trade on the total
FDI stock, n(l) + nil.

Proposition 7 (Comparative Statics on the Total Stock of FDI). The total foreign investment stock, "]o + "%1’ is decreasing as the cost of
investing abroad in one of the two countries, I'y; or Iy, goes up, and as the degree of freeness of trade, ¢, goes up.

—1 —2 -1 =2
Using the fact that S, +.5,, = 1 and S, +5, = 1, the total number of domestic varieties in the economy, an +nf), can be written

. . —1 —2
in terms of foreign market shares, S, and S, as:

—1 —1
ol = eLoSo(1=Sy) Tp—2¢+Ty¢?
mrros o?F (A =Tydp)Io—d)

— 2 _
1+2<6_1>[§+M(; ;,)]

To-2¢+Tyud? \2

Trade and FDI frictions Market share effect

—2 —2
eLySy(1-Sy) Ty —2¢+ Ipe?

I'y - ITy¢? —2
1+2(c—1) [1+”—O¢(l—s,,)] (38)
o2F A =Top)T'y —¢) 2 Ty-20+Top? \2
—_— —
Trade and FDI frictions Market share effect

Along the lines of the proofs described above, it can be shown that in (38) the Trade and FDI frictions terms are greater than
zero, but, differently from before, they are increasing in I'y, I'y and ¢. When it comes to the terms entering the Market share effect,
they are greater than one, but, differently from before, they are decreasing in I'y;, I'; and ¢ (we get an attenuation of the MSE for
domestic investment).

When establishing the sign of the derivative of the total domestic investment stock, ”}1 + ”20’ with respect to the investment and

: . —i —I1 — —2 .
trade policy parameters I'y, I, and ¢ one has to take into account that the terms S,(1 — S,) and S, (1 — S;;) are decreasing
when the investment and trade policy parameters go up. The following proposition is proved in the Appendix and provides a
characterization of what I call the strategic proximity-concentration trade-off.

Proposition 8 (Strategic Proximity-Concentration Trade-Off). Increasing the cost of investing abroad in one of the two countries, I'y; or
Ty, or increasing the degree of freeness of trade, ¢, brings a relative concentration of investment in the domestic markets in place of the
proximity of investment to the foreign markets:
1 2 2 1
0(nH + no) S 6(nH + nO)

oy dy

>

where y is any of the investment and trade policy parameters, w = {I'y, I, ¢}.

This proposition is quite general, since it holds for any value of the model’s parameters and market shares, and shows when,
in relative terms, there is a concentration of investment in the domestic markets in place of the proximity to foreign markets.
The economic mechanism is clear. Consider for example an increase in freeness of trade that brings a reduction in foreign market
shares, but also a reduction in the total stock of FDI. The reason why lower transport costs are conducive to a lower stock of FDI and
lower foreign market shares is the concentration of production by MNCs in the markets where they enjoy a stronger market power.
Hence, lowering barriers to trade makes for them more attractive to concentrate production in the domestic market, something that
is facilitated by the possibility of reaching the foreign one through exports that are now cheaper, thanks to the lower impediments
to trade.

Increasing in relative terms investment at home while reducing it abroad is reminiscent of the literature on the proximity-
concentration trade-off (see e.g. Brainard, 1993), although in my framework the incentives to concentrate production domestically
and do relatively less FDI following a change in exogenous parameters hinge upon strategic considerations related to market power
that are absent in that literature.

6. Numerical analysis

In what follows I present a numerical analysis that aims at providing some examples related to the behaviour of the number
of varieties and profits with respect to the investment and trade policy parameters. I assume that F = 1, without losing generality
in the sense explained above. Moreover I set as baseline a symmetric configuration of the model, such that I'y; = 1.04, Iy = 1.04,
¢ =0.70, 6 =4, eLy = 1000, eL, = 1000. This implies, approximately, = ~ 1.13. These values satisfy simultaneously the parameters’
restrictions

1 1 Lo k Lo z
Iy <—, — kp<—< =, zp<—<=,
"= ¢ Ly ¢ Ly ¢

Iy <
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Fig. 1. Impact of trade costs, 0.5 < ¢ <0.7.

so that the number of varieties "}1’"})’ né, "?1 are all strictly positive at equilibrium,
1 _ 2 _ 1 _ 2 _
nH—nO—IIO.Z, no—nH—l4.1,

and market shares are approximately equal to
1 _ 2 o 2 _ ¢l o
Sl =52%052, S =5} ~048

Total profits are IT' = IT> ~ 500.6. In order to understand the comparative statics results, it is also important to compute the
value of the threshold S from Proposition 4, whose exact expression is provided in the Appendix. I get that when ¢ = 4, then

S~ 0.64.
In what follows I will change only one parameter per time, leaving all other parameters at their baseline value.

6.1. Impact of trade costs

I consider how different values of ¢ affect MNC 1’s domestic and foreign varieties, the total stock of domestic and foreign
investment (the sum of the two MNCs investment) and MNC 1’s profits. I assume that 0.5 < ¢ <0.7.

Proposition 6 tells that, when domestic market shares are below 5" (something that is always verified in my numerical analysis),
a larger freeness of trade affects positively domestic investment and negatively foreign investment, while Proposition 8 provides the
characterization of the strategic proximity-concentration trade-off. Figs. 1(a) and 1(b) confirm the theoretical results. In the third
panel, I plot total profits of MNC 1, IT!, and I verify that they are increasing in freeness of trade (although the increase is quite
small in absolute value), which means that MNCs are more profitable when transport costs are lower.

6.2. Impact of MNC 1’s own foreign investment costs, I,

I now consider how a change in MNC 1’s own foreign investment friction parameter, I'y,, impacts on the number of varieties and
total profits of MNC 1, and on the total stock of domestic and foreign investment by the two MNCs. I assume that 1 < I'y < 1.04.

Proposition 5 tells that, when domestic market shares are below S, larger FDI costs affect positively domestic investment and
negatively foreign investment, while Proposition 8 provides the characterization of the strategic proximity-concentration trade-off.
Figs. 2(a) and 2(b) confirm the theoretical results. Lastly, I plot total profits of MNC 1, IT!, and I find that they are decreasing in
the cost of investing abroad, which means that MNCs are less profitable when they have to pay higher fixed costs for their foreign
varieties.

6.3. Impact of MNC 2’s foreign investment costs, I'y;, on MNC 1

I then consider how a change in the foreign investment friction parameter for MNC 2 in MNC 1’s domestic market, I'y;, impacts
on the number of varieties and profits by MNC 1 (the impact of I';; on total domestic and foreign investment stocks is symmetric to
the one of I, presented in Fig. 2(b) and I omit it here). Even if MNC 1 does not experience any direct change in investment costs
when I'y raises, the strategic interaction mechanisms described above raises MNC 1’s domestic market share and lowers MNC 1’s
foreign market share. I assume that 1 < I'; < 1.04.

Proposition 5 tells that, when domestic market shares are below §+, larger FDI costs affect positively domestic investment and
negatively foreign investment for both firms. This holds true both for a rise in own foreign investment costs (I, in the case of MNC
1) and for a rise in the competitor’s foreign investment costs (I';;, which are the costs of foreign investment for MNC 2 in country
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Fig. 2. Impact of investment costs Iy, 1 < I'; < 1.04.
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Fig. 3. Impact of investment costs I'y, 1 < I'; < 1.04.

H). Fig. 3(a) confirms that the increase in I'y; indirectly increases the domestic number of varieties, an, and decreases the foreign

number of varieties, n}). The figure shows that the derivative of MNC 1’s investment with respect to I'y; (an indirect effect going
through strategic interaction) is smaller in absolute value than in the case of I';, represented in Fig. 2(a) (a direct effect). The last
panel shows that total profits of MNC 1, IT', are increasing in the cost of investing abroad of MNC 2, which means that MNC 1
takes advantage from the higher FDI frictions that MNC 2 has to pay.

7. Discussion and conclusions

I propose a model with multiproduct multinational firms and horizontal product differentiation and I retrieve gravity equations
for the number of domestic and foreign varieties located in each country. The model delivers simple testable implications related
to international investment and trade policy. Policies attracting FDI in a host country by lowering taxes or subsidizing foreign
investment end up decreasing market shares and markups of multinationals in their domestic market. Moreover, protectionist trade
policies that increase the cost of exporting between countries end up decreasing the domestic market shares and markups of MNCs.
The reason is that both these policies push towards a reallocation of investment in the host markets, with a subsequent increase
of foreign market shares and markups. At the aggregate level, the total stock of domestic investment (a measure of concentration
of economic activity in the domestic markets) decreases relative to the total stock of foreign investment (a measure of proximity
to foreign markets) whenever there is a decline in source market shares with respect to host market shares. This is what I call the
strategic proximity-concentration trade-off.

A promising direction for future research is to deepen the empirical investigations. The alternative strategic mechanism regulating
the proximity-concentration trade-off that I propose has stark implications in terms of testable predictions. The predictions based
on models such as Helpman et al. (2004) imply an elasticity between domestic and foreign sales by MNCs that is positive and equal
to one. This is not what is found empirically by Yeaple (2009), who estimates (cross-sectionally) an elasticity which is still positive
but half in magnitude with respect to the theory. He attributes the weakening of the coefficient precisely to the presence of market
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power and variable markups by US MNCs. On the contrary, my model predicts the substitutability among domestic and foreign
sales of MNCs, or, put differently, a negative elasticity (in the model the substitutability of the level of sales is isomorphic to the
substitutability of market shares). While introducing variable markups is definitely important in accounting for a more realistic
estimation of the proximity-concentration trade-off, more empirical work is warranted in order to exactly identify the sign and
magnitude of these coefficients. Another empirical exercise could involve the quantification of the model, based on the estimation
of the gravity equations for domestic and foreign investment. On the theoretical side, a possible extension could be the solution of
a more general oligopolistic market structure, with more than two firms in the economy.
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Appendix

A.1. Positive employment in the homogeneous and differentiated sectors

Total consumption and employment for the homogeneous sector in country H is equal to
Ly
LyA=(-e)Ly +—"—T"+ IT*
H ( )Ly T+ Lo( )
that is positive if e < 1, IT' > 0, and IT?> > 0, something which holds true in our model. Total employment in the differentiated
sector in country H is, consequently,

Ly(1—A)=eLy - L—HL(H' +11%). (A1)
(0]

Ly +

The right-hand side of (A.1) is greater than zero if e(L + L) > IT! + IT?; that is, total expenditure on the differentiated good in
the two countries is greater than the sum of MNCs total profits. This is obviously the case, because, by definition, total profits are
equal to expenditure on the differentiated good minus fixed and variable costs. So, in each country there is positive employment in
both the homogeneous and the differentiated sector. I also derive that, necessarily, 4 < 1.

A.2. Price and markup under maximization with respect to quantity

Thanks to the definition of the elasticity of the price of a certain variety with respect to the quantity of variety i I can write

9Inpy () onpy, ) Py ()
P =1+ —F—=pl )+ Y ey ()~ +
6lncHH(t) jelal \i ()lncHH(t) @
Loy ol (i
v 0mpe () by ()
Z Con 1 N1 ~ 0 (A2)
jen), dlncy () ey py (D
I now use the following results. The inverse demand function for a generic variety j in log-linear form is
lnp},_,H(j) = —é lnc}”{(j) _o-l InMy +1n (eLH) s
where M; is the CES quantity index in market H:
=
My = 2 c}-IH(j)(”_l)/g + Z CIOH(j)(rr—l)/ﬂ + Z CilH(j)(U—l)/ff + 2 céH(j)(d—l)/ff
jeQ}l jeQb je.Q%, je(zf)
The price elasticity of variety i with respect to its own quantity is
olnpl (i) 1 -1 0lnM
#z___"_f”., (A.3)
dlncy, () 4 0 dlncy @)
The price elasticity of variety j with respect to the quantity of variety i, with j # i, is
olnpy, () -1 dlnM
) o1 H (A4

alncl . (i) o olncl, ()

Furthermore, it can be checked that the elasticity of M, with respect to the quantity of variety i is positive and equal to

= M,

. . -1
oMy, oMy ey [c},H(t)](” )/6>0
1 (i 1 - ’
dlnc},, () ek () My
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Moreover, it is equal to the market share in value of variety i:

SHH():

. . 1 —(o—1 R ] (e=1)
Py ek ek 7MLy e, 01 amy,
eLy eLy B

B My T olncl ()

When o approaches 1 the own and cross price elasticities (A.3) and (A.4) tend to —1 and 0, respectively. I can also write

alnp}iH(l) __1 _ 6_1S1 (I)
olncl () © AT
alnp}“,(j)_ o—1 1 0.
olncy, (i)

If I substitute into (A.2) I get

c—1 dlnMy
Tal— HH(I)+ Z P ()

i 1 .
Py —1- ;p},Ho) -

HH(/)[ c—1 dlnMy ]+

ey e(@l\) @ o dlney, (0
@D 6-1 olnMy
Py N2 |- T= —— | =0
/ezs;l o HH()[ o 0lnCHH(l):|
and then
(o-1/o
) ()
Py —1- —p (i)="2 “iun [”” ] +
HH HH ]E_Ql HH( ) My,
(6=D/o
_ ) @)
LS b [_7\4” ] : (45)
IGQI HH(’) H
I can rewrite Eq. (A.5) as
) (c-1)/o 1
[ ‘;’ ] @ [Pl @ =1= 20, @] = T2 T 2y el + T pby ety | (A.6)
H jE.Ql jEQl

Now I notice that the demand function c y (@ is equal to
. o —(o-1
o =Py (7 (eLy)” MY,

Substituting this expression into (A.6) we end up with an equation that implicitly defines the price p]H (), and it holds for every
variety i located in market H and sold to the same market. Then there is a unique price p}i y thatis the same for every i € QL. I
suppress the index related to the specific variety, and indicate the price charged by MNC 1 simply as p! - | can also suppress the
index related to quantities, ¢ H 1> because if the price is the same also the quantity demanded will be the same. A similar relationship
can be derived for a generic variety located in market O and shipped to market H, whose price is indicated with po y and quantity
with cé y- EQ. (A.5) can also be written as

1

1 1 =1 1 o—1.11 Com i
Py —1- Pun = HpHH uu t 5 oPon 1 SHH A7
C
HH
where n}q and n'o is the number of varieties belonging to MNC 1 that are located in markets H and O, respectively. I employ now

the following result:

1 11
c P

1 ‘om 1 _ 1 PorCom _ 1 1

Pon "1 Smm =P, =Pyuson- (A.8)
HH H

Consequently, I can write Eq. (A.7) as

1 _1, -1, 1 11
Py —1= oPun +Z — P (Mg Sgm + 1550k
and then
1
M:l.,."‘lsl (A.9)
p o c )
HH
where S, I = H H gtn os oy After some simple algebra I get that
1 o
= (A.10)
e —=D(1-SL)
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When [ maximize ”;1 with respect to c(l) (D), following steps similar to the ones described above, I get the condition

1 1

Phy —T Dy — 1 _

fon -t _lio-ls) (a11)
Pon Pun o o

Then I can write

R R 4
Pon =Py =

. ' (A12)
(6 =D =S}
A.3. Derivation of market shares in terms of the number of varieties
I provide the derivation for S}I. I start from the fact that:
111 11
Sy =nySyy oS0y
Then, I realize that
[l 1@Vl (6=1)/o
o HH _ag(c=D/o | 1 —© 4 —(-D]" _ ag—(c=1) o-1 | == _
Suu = M, ] =My [pHH (eLy)” My ] =My (eLy)” Pyy =
C 1 =D
Punm
L PH
1 1-(-D
R Pon
OH Py
where
I IR e G I e S G B e S ) I
Py = [anHH *thoPoy TPy T oPon ] :
It follows that
—(o-1)
o P+ o)
H ~(o=1) ’
Py
h he fact that p, """ = gp! TV with ¢ = D loyi
where I use the fact that Pon =¢p " ,with¢p=1 . Employing (A.10) I get
1 1
5l = o—e=D . ny +¢ng,
u= —— — — —.
— 1)-(=D 1_S1 —(c—1) 1 .1 (c—1) 1 1 (o—1) L) (c—1) 2 9 (c—1)
S ( w) "HPHuH tnobPyy P uPun +noPyy
Since
[J2 _ o _ c
HH — 2y 1°
(c-D1-S2) (c-DS),
after some rearrangement and simplification I get
(nl + (]511] )(1 _ Sl )o'fl
sk A0 = (A.13)

ol + pnl)(1 = LT+ (2, + fnd)(S] e
I explicit with respect to 1 — .S}, and I get
2 2\ /e
L_sl = ny + ¢ng, gl
H — 1 1 H"
ny +¢ng,

Substituting this expression in (A.13) and simplifying I finally get:
. (n}y + pn)l/e
S, = .

Tl + pnl)V/e + (2, + pn)l/o

A.4. Derivation of total profits

Total profits of MNC 1 can be written as
' =z}, + ) — (0 + nh To)F = (nhyry p +npmh ) + (0 mho + nb ) — (ny +np To)F,
I . . . . 1 .
whe?e Typ are the operating profits in .country H f.rom sales of a variety located in country H by MNC 1, z,,,, are the operating
profits in country H from sales of a variety located in country O by MNC 1, etc. It is also true that

1 1

_ 1 L1 _ 10 1 1,1 1 _ ol I o-14
Ty =0Ty T ho%oy =My Py — Deyy + ooy — oy = Syely (; + pu SH) ,
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1
S o
Fig. A.1. Graphical representation of the solution E:).
where I use (A.9) and (A.11) to infer that
1 1 1 c—1 1 )
—1=pyy (- + =5 A14
Pun Pun \3 o CH ( )
1 1 1 oc—1 41 )
—r= —+ S A.15
Pog =T =Pon (6 o °H (A.15)

and I use the fact that n}, p} . c}, . +nbpb el = SieLy. Working out similar expressions for the operating profits in country O
by MNC 1, n(l), it is then possible to write total profits by MNC 1 as

= § {ShLyll+ @ = DSL1+S Lol + (0 = DSL} = (n, +nl FH)F.

A.5. Proof of Lemma 1

Let us start from the equilibrium condition

1=SL\" 1420-DU-S)) ry-¢
sy ) 1+26-DS, 1-Tu

(A.16)

—1
which implicitly defines the equilibrium market share S,. The domain for S(‘) is (0, 1), and ¢ > 1. The equilibrium condition can be

written as
Io—¢
Shio) = g(Ski0)—2——, A.17
f(Sgyi0) =g( a)l—Fqu ( )
where
1-8S1\’ 1+2(c -1 -5
f(S];6)=( ]0>, g(Sl;U)=—]O-
sy 1+2(c - DS}
First of all notice that, for every 0 < ¢ < 1,
To=¢ o,
1-Ty¢

with the strict inequality holding when: I, is greater than one; or I'y = 1, I'y > 1, and 0 < ¢ < 1. The two functions f and g are
monotonically decreasing and convex on the domain. Moreover, when S(‘) approaches zero f goes to infinity, while g is positive
and finite. When Slo goes to one, f is zero and g is positive and finite. Evaluating f and g for S}) =1/2, 1 get that f(1/2;0) =1,
and g(1/2;0) = 1. Then, there exists a unique value for Slo so that (A.17) is verified, and it must also be that such a unique value
is0< Eg < 1/2. The same kind of reasoning applies to EZ. In Fig. A.1 I provide a graphical representation of the solution. From
the figure it is also apparent that in order to have glo = 1/2 it is needed that both I'y; and I, be equal to one; or I'; =1 and ¢ = 0.
The solution is well-defined provided that 0 < ¢ < 1.
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A.6. Proof of Proposition 2

I perform comparative statics analysis on the parameters I'y, Iy, and ¢. These parameters enter (A.17) through the last
multiplicative term only (a non-negative constant). Notice that
I, -
o (2222 [or, >0, with k=(H,0)
=Ty

0<M>/a¢>o,
1-Tyo

so that rising FDI costs and rising freeness of trade increase the right-hand side in (A.17). Given the shapes of f and g portrayed in
Fig. A.1, an increase in the right-hand side of (A.17) induces a decrease in the value of S}) that solves (A.17).

A.7. Proof of Proposition 3

After totally differentiating with respect to S}) and ¢ in (A.17), the derivative of S(‘) with respect to ¢ can be expressed as

of _ ¢ In—¢
ds;, 9 " 96 T-lod
do ~  of _ 08 Tu—d

1 11—
05, 0 1-Tod

(A.18)

The denominator in (A.18) can be written as 0 < f-g IF ”1__4; ) / 65(1) and is negative given the shape of the two functions. Then, I
1o
get that Sé is monotonically increasing in ¢ if and only if the numerator in (A.18) is positive:
—_ gl \° _ gl _ 40l
1 SO log 1 SO . 2 4SO fH_qg. (A19)
S5, S5 [1+2Sh(c—DP 1= Tod

—1
I am interested in evaluating the expressions in (A.19) when (A.16) is verified; that is, when Sfl) = S,. Substituting (A.16) in
(A.19) and rearranging I get a simplified expression:

1-.5! 2(1 -281)
log o) ol . ! . (A.20)
S 1425 -1 1+2(0-S ) -1

First of all, it is easy to check that the right-hand side of (A.20) is smaller than 2(1 — ZSé):
2(1-28) 1
1+2S)@-1) 1+20-S)He-1)

2(1-285) >

Then, the final step is to check that the following inequality holds:

1-5)
log >2(1-28)).
So

Through numerical methods, it can be checked that this inequality is always verified if Scl) €(0,1/2).

A.8. Proof of Proposition 4

Taking the partial derivative of

| eLoll +2(c — DS,1S,(1 - 5,) 6 eLyll+2(-1)S,18,(1-5y)
o G2F(Iy — ) C F(-To9) o2

n

. —1
with respect to 5, we get that

an}) ¢ eLy -1, —1 3
TR o -6y - D +45, (o -3 ) +1]. (A.21)
H

The function in square brackets is a parabola. The parabola opens downward. In order to identify the intercepts with the
horizontal axis of the parabola, when the parabola has a positive value, and hence the sign of (A.21), I need to solve the following
second order equation:

6y Pe -1 +45, (s-2) +1=0
H o H o ) =VuU.
I get that the two solutions are

—1 20 —3F V462 —60+3
S, = . A.22
" 6(c—1) (A.22)
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The intercept with the vertical axis is always equal to 1, so this means that one solution in (A.22) is negative and the other is
positive. I call the positive solution .S , and it equals

<+ _20-3+ V40?2 —60+3

S =
6(c—1)
S is characterized by the following limits:

N~ |
limS = -,
ool 2

)
AR =3

Moreover, it can be easily checked that

o

[ —
a? _ V4o2—60+3 >0

do 6(c — 1)2
So, given any value of o, it is always true that 1/2 < 5T <2 /3. Whenever the parabola has a positive value, the derivative (A.21)
. . . <! —! <t . <t s . .
is negative, and this happens for every S, such that 1/2 < §,, < § . The length of the interval (1/2,S ) is increasing in ¢. The
length shrinks to zero when o tends to one and reaches the maximum value of 2/3 — 1/2 = 1/6 when ¢ tends to infinity. Then, a
—1 —1
necessary condition for the occurrence of an}) /08, <0isthat 1/2 <5, <2/3.

. . o . <= ..
Turning to the partial derivative of an with respect to S, it is equal to

0n}1 _ 1 eLH
FO—Toh) o2

—1 —1 3
— —6(S )20 — 1) +45 (o‘—§>+l].
oSy
—1 —
Following the same reasoning as above, it is straightforward to check that it is greater than zero when 1/2 < §, < S+, and less

than zero when it is above the threshold. - & .
It easy to check that the threshold for S, such that 6n§1 /0S8, <0 and 6né /0S8, >0, is also equal to S .

A.9. Proof of Proposition 5

—1 —2
The starting point for the proof is Proposition 2. That proposition predicts that lowering, say, I'y leads to a rise in S, and S,

—1 —2
and to a decline in S, and S,. With these comparative statics results in mind it is possible to analyze the behaviour of the number
of varieties in each market. Let us focus on the equation characterizing ni,,

o _eLull+20 - 1818 (1= 50p) 6 eLoll+20—DSplSe(l - Sp)

" o2 F(Iyy — ¢) T FU-Ty4) =

Decreasing I'y; will increase the first right-hand side term. It will also decrease the second right-hand side term, provided that

S, is less than .S . Since the second right-hand side term is preceded by a minus, the overall impact will be positive again. A similar
reasoning leads to the following behaviour for the other stocks of varieties after a decrease in I'y: ”}1 goes down, nlo goes up, and
n?, goes down.

A.10. Proof of Lemmas 2 and 3

Let us begin with Lemma 2 by showing that 4; > 0 and 4, > 0. The two terms are greater than zero under the following
assumptions. The first assumption is that the numerator be greater than zero, i.e. 1 — (I'y + I'p)¢ + ¢> > 0. I will prove in a
while that this condition is necessarily met when nlo + n% is greater than zero. Turning to the denominator, it is greater than zero
under the parameters’ restrictions of the model. For example, the denominator of 4, is greater than zero when the inequalities
Ty —¢) > (1 = I'pp) > 0 are verified, something which is true (see Fig. A.2).

Moreover, it can be easily proved that 4, and 4, are decreasing in ¢. Additionally, they are also decreasing in the cost of
investing abroad, 04,(I'y, [p, $)/0I; <0, for i = {H,0} and j = {H,O0}.

Let us now turn to Lemma 3. In order to verify that Ay and A, are greater than 1 let us check the following. First, one needs to
check that both the numerator and the denominator are greater than zero. In the case of Ay, for example, it is easily checked that
the numerator is greater than zero since (1 — I'p$) + ¢(I'y; — ¢) > 0. The denominator, 1 —(I'y + I'p)d + ¢?, is equal to the numerator
of Ay and 4, and has to be greater than zero as well. This condition has to be satisfied if we want the total number of foreign
varieties "2) + n?, to be greater than zero. To understand this, consider Eq. (37) and assume that 1 — (I'y + I'p)¢ + ¢* < 0. If this
is the case, the terms Ay, 4y, Ay and A, are all negative. Since the terms in curly brackets in (37) are positive in this case, both
addends on the right-hand side of (37) are negative and so we get that né + n? is negative as well. But such a case is not meaningful
from an economic point of view, and so, without loss of generality, we can assume that 1 — (I'y + I'p)¢ + ¢> > 0. Finally, it is easily
checked that the numerator in Ay and A, is greater than the denominator, and so both Ay and A, are greater than one.

It can also be easily checked that the derivative of the MSE terms with respect to I'; and I'y are greater than zero. Imposing that
the derivative of A with respect to ¢ is positive boils down to I'y; —¢p—p(1-I'5¢) > 0, which is true provided that (I'y;—¢) > (1-Tx¢).
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T, 1 Ty 0

Fig. A.2. Graphical proof that, under the parameters’ restrictions of the model, I'y; — ¢ > 1 — I'p¢.

A.11. Proof of Proposition 7

The proof follows from Proposition 2, Lemmas 2, and 3. Proposition 2 shows that foreign market shares go down when FDI

—1 —1 —2 —2
frictions and freeness of trade go up. Hence also the two terms S, (1 - S,,) and S, (1 — §,) are decreasing. The terms 4y and 4,
are also decreasing, according to Lemma 2. Finally, Lemma 3 states that Ay and A, are increasing in FDI frictions and freeness of

—1 —2
trade. This implies that the whole MSE term is decreasing (remember that S, and S, are decreasing). The combination of these
effects unambiguously points towards a decrease of the world FDI stock nb + ”%1'

A.12. Proof of Proposition 8

Let us rewrite the total domestic and foreign investment stocks. For the total domestic investment stock I have

—1 —1
L, eloSy(1=S,)

1 (1 =
nH+nO=T{@O+2(6—1)90[5+:0(5—S0)]}
— —
eLySy(1-S) L1 =
+O_2—F{@H+2(6—1)@H[§+:H(§—SH)]}, (A.23)
where
o = To=20+ Ty’

OT A -Tyd)To-)
FO - FH¢2

To=2p+Ty¢*

_ Ty =20+ Ipe?

U= A =Tod) Ty —¢)
Iy - Th¢?

Ty =2p+Tod?

For the total FDI stock I have

—1 —1
L, eLSy(1=S,)

[1]

o=

o)

[83]

H=

np iy = — O {40 +26 - 4o [% —AO(% -5o)|}
+M{AH+2(G—1)AH [%—AH(%—EZ)]}. (A.24)

Proposition 7 tells that n}, +n2, is always decreasing in any parameter y = {I’y, I'5.$}. Moreover, each of the two terms in curly
—1 —1 -2 -2
brackets in (A.24) is decreasing in y. Expressions (A.23) and (A.24) share the terms eL, S, (1 - SO)/azF and eLy S, (1 - SH)/azF,

which are both decreasing in any y. When each of the two terms in curly brackets in (A.23) has a positive derivative with respect
to any y, then necessarily

1 2 2 1
()(nH + no) S 6(nH + nO)

oy dy

>
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and this is what we are going to check below. Let us write
1 = 1 3 = — l = l _ <!
00 +2(c - )6, [5 +5, (5 - SO)] =0, +20 1) [2@0 + 5,0, (2 So)] , (A.25)
where
0 = I =Ty’
0% =""TF—F -
A=Tyd)To - @)
While inspecting the righthand side of (A.25), it is straightforward to check that 00,/0I; > 0, with i = {H, F}. The condition
00, /0¢ > 0 boils down to checking that
Ty Io
ke 2’
Tno—-1> Up-¢)

[1]

—1
which is verified given that ¢I'y; < 1 < I';/¢. The term g% - So) is also increasing in each y. The derivative of =,0, with respect
to I'y; and ¢ can be easily checked to be positive. But if we consider in isolation the derivative 05,0, /9T, it is negative. Then,
for the derivative with respect to I'y, in order to assess that the partial derivative is positive we differentiate the entire term

—1 1 —1
a(E —SO)

1 —- 1
0[§@o+:o@o<§‘so>] 100y 02,0, (1 §1)_|__
aly T 200, or, \2 "0

—1
P (l -5 )
—1 [0} 2 o
S + 2,0, .
Org-¢2 °
Provided that
. =l
. P (5 - so)
o5
we can say that
1 - 1 <!
P [5@0 + 5,0, (5 - so)]
ol,

and we can conclude that the term in curly brackets in (A.23)

[1]

>0

> 0,

on 00y 12013

is increasing in every investment and trade policy parameter y. Given symmetry, the proof that also the other term

0y +2(c - 10y, [% + 5, (% —Ei,)]

is increasing in every parameter y descends in a similar manner.
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