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Abstract

This paper presents a model of international trade in which heterogeneous firms can expand
through capital acquisitions. I show that demand elasticities are a crucial element in predicting
which firms invest, in what location, and for what reason. High productivity firms, who tend
to sell goods at a low elasticity, invest for market access (tariff jumping). Middle productivity
firms, who tend to sell at a higher elasticity, invest for productivity improvement. The relative
value of trade costs dictates which incentive is larger. In equilibrium, trade liberalization can
reduce aggregate productivity by reducing an important source of investment demand: foreign

firms.
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1 Introduction

Without question, foreign direct investment (FDI) is one of the fastest growing aspects of global-
ization. While FDI can take many forms, one in particular, cross-border mergers and acquisitions
(M&As), has exhibited explosive growth over the last two decades.! Indeed, the rapid growth of
cross-border M&As has not gone unnoticed by policymakers and analysts.? However, a fact often
masked by the rapid and public growth of cross-border M&As is that domestic acquisitions are far
more common.? This begs the following question: how do firms balance incentives for domestic and
foreign acquisitions?

Despite the well-known "proximity" benefits of foreign investment, many incentives for cross-
border acquisitions derive from factors that also motivate domestic acquisitions. For example,
market power, risk sharing, brand expansion, and cost reduction are all incentives that may motivate
mergers of both the domestic and foreign variety. As all of these incentives may influence the market
clearing price for assets on a merger market, cross-border M&As to obtain foreign market access
must not be examined in a vacuum. Further, as traditional trade policy parameters such as tariffs
can influence the relative prominence of foreign acquisitions relative to domestic, the incentives to
levy such tariffs may not solely be a function of market access, but may also extend to how tariffs
affect the market for corporate control.

In this paper, I examine the interaction between acquisitions for foreign market access and
acquisitions for cost reduction. In doing so, I derive two novel contributions related to domestic
and foreign acquisition behavior. First, I show that using a common variable-elasticity (linear)
demand system, firms that benefit from acquisitions for market access are not the same firms that
benefit from acquisitions for cost reduction. Hence, the relative size of trade costs determines the
qualitative sorting of firms into acquisition choices. Second, I identify a role of foreign acquisitions in
tempering, and in some cases reversing, the beneficial effects of trade liberalization. Hence, contrary
to conventional wisdom, positive trade barriers may be optimal to not shift profits from foreign to
home producers, but instead to induce a larger reallocation from the inefficient to the efficient.

The key to the model is how acquisitions may reduce cost, and when they do, how these cost
reductions result in higher profits. Generally, 1 view acquisitions as an opportunity to exploit
synergies in variable costs. In particular, if production by a merged firm is less than the combined

production of the old firms - a common prediction in almost all acquisition models - the acquisition

'Tn absolute terms, according to the OECD (2001), the value of cross-border M&As increased five-fold over the
period 1990-1999. Relatively, the growth of cross-border M&As has also been substantial, where the share of North
American firms that acquired cross-border rather than domestically increased 133% between 1985 and 2004 (author’s
calculation using the Thomson SDC Platinum database.)

2Put concisely by UNCTAD (2000), "Indeed, perhaps to a greater extent than many other aspects of globalization,
cross-border M&As and the expanding global market for firm ownership and control in which they occur - raise
questions about the balance of their benefits and costs for host countries”.

3For example, using the Thomson SDC' Platinum database, the yearly (count) share of foreign acquisitions within
worldwide mergers over the period 1980-2006 is uniformly less than one-third.



allows the acquiring firm to reallocate production amongst the best assets of both firms. This might
include reducing the amount of overtime shifts, firing the least productive workers, specialization
in tasks across firms, retiring the oldest machinery, or reducing output at inefficient plants and
increasing output at more efficient plants. The question then becomes, how do these variable cost
improvements result in higher profits? Further, how are these incentives balanced with opportunities
for additional market access by acquiring assets in other markets?

Abstracting from issues of market access, the demand function governs how cost reductions map
into higher profits. In many models of firm heterogeneity and investment, and often as a matter of
analytical convenience, the constant-elasticity (CES) assumption is used to characterize demand.
Under CES, high productivity firms operate on the relatively flat portion of the demand curve.
Thus, even a small reduction in costs has the potential to yield huge gains in profits. However, this
result is empirically questionable in light of an abundance of evidence suggesting that elasticities
are variable.? In particular, when the absolute elasticity of demand is falling with quantity, high
productivity firms earn very little from a cost reduction as they already produce near the point
where revenues are maximized. Indeed, I show that when assuming linear demand, high productivity
firms never engage in domestic acquisitions. Instead, mid productivity firms, who are relatively less
constrained by demand, purchase the assets of low productivity firms, who themselves stand to earn
little in the market all together. This basic relationship matches the empirical patterns found in
my companion work, Spearot (2012), where within North America firms listed in Compustat, mid
productivity (sales per worker) firms are the most likely to invest.

An immediate corollary of this result is that high productivity firms must search elsewhere
to expand profits via an acquisition. While this might include brand expansion - an option not
addressed in this paper - acquiring for horizontal motives in other markets is also an option.?
Indeed, the paper shows that incentives to acquire for additional foreign market access are largest
for high productivity firms. Hence, a foreign market, if sufficiently protected by trade costs, will be
a suitable alternative for high productivity firms. In equilibrium, I show that when market access is
important (high trade costs), high productivity firms acquire abroad motivated by market access,
mid productivity firms acquire domestically motivated by cost reduction, and low productivity
firms sell and exit. In contrast, when market access incentives are modest (small trade costs), high
productivity firms are bid out of the acquisition market, and only mid productivity firms acquire.
Overall, trade costs not only have a natural effect on the domestic-foreign composition of acquisition
demand, but also have an effect on the qualitative features of how firms - especially high productivity
firms - select into investment choices.

The policy relevant contribution of the paper is the way in which trade costs influence aggre-

gate efficiency, and in particular, how a novel response of the acquisition market may overturn the

“For example, Campbell and Hopenhayn (2005), Foster, Haltiwanger, and Syverson (2008), and Feenstra and
Weinstein (2010)
®Nocke and Yeaple (2006) model mergers and acquisitions as a form of expansion to additional varieties.



canonical selection effects present in Melitz (2003). In particular, I close the traditional channel of
selection, where the functional form of the model guarantees that all firms can profitably produce if
they so choose (no fixed overhead costs). Instead, with an acquisition market, relatively unproduc-
tive firms may have an incentive to sell their assets to firms which are better able to utilize those
assets. Given this transfer of resources from inefficient firms to more efficient firms, changes to the
acquisition market have an effect on aggregate productivity.

The effect of trade costs on the composition of acquisition demand is intuitive: higher trade
costs increase foreign acquisition demand, and decrease domestic acquisition demand. However, a
novel contribution of the paper is to show how the resolution of this tension determines the effect
of trade costs on aggregate productivity. In particular, I show that if firms optimally substitute
between foreign acquisitions and no acquisitions, then trade liberalization may reduce aggregate
productivity by reducing an important source of acquisition demand (foreign). Due to the demand
issues summarized above, and the corresponding non-monotonic sorting of firms into acquisition
choices, this occurs over many cases in my model. In a comparable model based on CES demand,
this would occur only if acquisition demand was 100% foreign. Overall, the unique sorting of firms
in this model opens up the door for a unique role of foreign firms in justifying non-zero tariffs on

efficiency grounds.

Related literature

Broadly, this paper adds to the growing literature examining the role of firm heterogeneity in trade
and investment decisions (Jovanovic and Rousseau, 2002; Nocke and Yeaple, 2007; Breinlich, 2008;
Bustos, 2011). While the acquisition framework in the paper is particularly stylized, loosely based
on neoclassical investment models such as Hayashi (1982), the results are much more general. The
governing issue is that investment may affect variable efficiency, and when it does, the structure
of demand is a crucial element that determines who invests and for what reason. Indeed, the
results from this paper suggest that any firm heterogeneity model that examines investment in cost-
reducing technologies or locations may be losing generality by using the convenient, but restrictive,
CES demand assumption.® Without cost improvements, demand issues would not be relevant and
the model would be based solely on issues discussed in Brainard (1997), and deliver predictions
similar to Helpman, Melitz, and Yeaple (2004).

In terms of the policy results, the role of foreign acquisitions in tempering and potentially
reversing the positive effects of trade liberalization, to my knowledge, is entirely new. In particular,
the results are in stark contrast with the canonical results from Melitz (2003) and Melitz and

Ottaviano (2008) which do not include a foreign-domestic reallocation of resources.” Indeed, the

SExamples of these models include Bustos (2011), Ederington and McCalman (2009)
"One notable exception is Nocke and Yeaple (2007), who derive a result in which trade liberalization can reduce
aggregate productivity. However, their result is via a completely different mechanism which is not directly related to



results may over-turn the long-run predictions in Melitz and Ottaviano (2008) depending on the
importance of foreign acquisitions. This new relationship between foreign investment and trade
barriers may also be relevant for models of FDI with tax and subsidy competition (Chisik and
Davies, 2002; Chor, 2008; Glass and Saggi, 2010), especially when tax relief and subsidies explicitly
target foreign investment.

In two ways, the results from the model sound a cautionary note regarding a number of empir-
ical questions. First, the theoretical results of the paper suggest that non-parametric techniques
are necessary to ascertain the relative productivity of exporters and/or firms that invest. This is
particularly important when issues of market access may not be of first order importance, as in
Head and Reis (2003).% A similar point is made in Nocke in Yeaple (2007), where industry specific
factors regarding the mobility of productivity have a strong influence on equilibrium firm behavior,
and hence, regressions by industry-type may be more appropriate to evaluate trade and investment
choices. Indeed, in my companion empirical work, I provide empirical evidence that the investment
behavior at the heart of this paper is more likely to arise in industries with relatively high product
differentiation. Second, at a more aggregate level, the possibility that reciprocal trade liberalization
reduces aggregate productivity in the long-run seems at odds with a good portion of the empirical
literature that documents productivity enhancing effects of trade liberalization. However, the pa-
per itself motivates an extension related to the nuanced nature of this relationship, where if foreign
acquisition demand is present and particularly footloose with respect to trade costs, then the tra-
ditional productivity enhancing nature of trade liberalization may be overturned. In this way, the
paper motivates an interaction in the typical aggregate productivity regression between tariff cuts

and the composition of investment demand.”

Outline

The rest of the paper is organized as follows. In section two, I develop the acquisition framework
within a two country reciprocal markets model of product differentiation. In particular, I focus on
the role of trade costs in determining the qualitative characteristics of acquisition incentives. In
section three, I evaluate the effects of trade costs on the equilibrium sorting of firms into acquisition

decisions, and the effect of trade costs on aggregate productivity. In section four, I briefly conclude.

foreign acquisition demand. Specifically, the result is driven by a margin between exporting and selling. Lower trade
costs increase the profitability of exporting, which reduces the measure of inefficient firms that sell. This implies a
productivity loss.

8For example, Head and Reis (2003) show using a sample of Japanese firms that when market access is relatively
unimportant, high productivity firms choose not to invest in a low-wage country to serve the Japanese market.

9For the seminal Trefler (2004) paper evaluating CUSFTA, this issue would not be relevant, since as detailed in
Breinlich (2008), 95% of acquisitions were domestic within Canada.



2 Model

The model itself consists of three stages. In stage one, entry decisions are made. Firm-level produc-
tivity is uncertain and each potential entrant is ex-ante identical. Firms enter until their expected
post-entry profits are equal to the fixed cost of entry. Upon entry, firms receive a fixed "lump" of
capital for use in their home market.

In stage two, firms realize their productivity and are allowed to trade assets on a perfectly
competitive acquisition market in each country. As foreshadowed in the introduction, these assets
will be cost-reducing in the sense that adding capital at a given location will improve variable factor
productivity at that location. These assets may also provide additional market access if they are
acquired in a market that is protected by trade barriers. Further particulars of the acquisition
framework will be presented shortly.

Finally, in stage three, any capital accrued during the entry and acquisition stages is fixed, and
firms only procure variable factors in the markets in which they own capital. Each active firm
supplies its individual variety to the product market. Active firms are monopolists in their own
variety, taking other industry variables as given.

The model is solved by backward induction, and will be introduced in this order.

2.1 Product Market Equilibrium
Consumers

To capture the standard features of the trade and investment literature as simply as possible,
I assume that there are two countries which are identical in every dimension, with segmented
markets for products (varieties) and assets. Consumers in each country have quasi-linear preferences
over a differentiated industry and a numeraire good, xg. Similar to Melitz and Ottaviano (2008),

preferences of this sort can be written as:
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In (1), © represents the measure of varieties, ¢; is the consumption of variety i, and the parameters
0 (> 0) and n (> 0) determine the substitution pattern between the differentiated industry and the
numeraire. Finally, v (> 0) represents the degree to which varieties are substitutable. If v were
zero, all firms would price at the same level, since products would be homogeneous in the eyes of
the consumer.

In each country, with L consumers who each supply one unit of labor at a numeraire wage, the



inverse demand function for variety 7 can be derived as:

p; =0 —nMq— %Qi:A_bQi (2)
A b

In (2), p; is the price of variety i, M is the measure of all varieties sold in each product market,
and ¢ is the average quantity sold of each variety. Naturally, competition will be "tougher" when
M and/or g are high. Thus, the overall level of market "toughness" is captured in A, the residual
demand level facing each firm. As all firms are small outside their own variety, firms take A as given.
In equilibrium, A will be pinned down by a yet-to-be-presented free entry condition. Further, given

the assumption of symmetry, A’s will be identical in each country, in equilibrium.

Firms

I assume a production framework in which acquisitions at a given location directly improve variable-
factor productivity at that location. For the sake of tractability, adopting a framework similar to

Perry and Porter (1985), the quadratic cost function of firm ¢ at location j is:

oy ()
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This cost-structure can be recovered from a Cobb-Douglas production function, given that the
level of capital is fixed in the product market stage.!® In (3), «; is firm-level productivity, and is
continuously distributed according to G(«), defined over a € (0,00). The variable KZJ represents
capital accumulated during the initial stage and acquisition stage for firm ¢ at location j, and XZ
is production by firm 7 at location j. Firm-level productivity is transferrable across all holdings of
capital within the firm.

Focusing on a firm in the home market for the remainder of the paper, let K lH and K f represent
total capital holdings at home and foreign, respectively. Further, if the firm wishes to export to

another market, a trade cost, ¢, is incurred per unit of exports.'’ For any value of trade cost, each

1011 stage three, firms only procure variable factors at a price v per unit. The cost function is written as C (LZ \v) =
v - LZ With equal intensity of capital and variable factors, the Cobb-Douglas production function can be written
as Xij = (2aiL2)% (Kf)% Solving for Lz,and substituting into the above cost function, we get C (Xij|ai,"u, Kf) =
v, ﬂ 1, ﬂ
2 ;K7 2 oK

1The basic intuition of the model applies to a case in which the trade cost is an ad-valorem tariff levied on export
revenues.

. Normalizing v to equal 1 gives the desired result, C' (Xg|a¢, Kf) =



firm solves the following profit maximization problem:

revenues \
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In (4), qu is home production of variety 7 for sale in the home market, ¢f is home production of
variety i for sale in the foreign market, and ¢! is foreign production of variety 4 for sale in the foreign
market. These production levels are dictated by costs in each country, which are a function of the
capital holdings of firm ¢ in each country, KZH at home and KIF abroad. These capital holdings
will be determined in the acquisition stage. Note that I have written (4) such that no firms from
home produce varieties abroad and export them back home. Given that countries are identical and
foreign investment will incur an extra (soon-to-be described) fixed cost, firms will never have lower
production costs abroad than at home, and thus will never profitably export from foreign to home.
Thus, all foreign investment in this model will be of the horizontal variety. Lastly, one critical feature
in (4) is that export production at home increases the costs of non-export production at home, and
vice versa. This will be a particularly important feature when discussing foreign acquisitions.
Generally, if firms remain "domestic", in the sense that they purchase no foreign capital in the

acquisition market (K! = 0), optimal profits are written as:
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export. If a firm’s productivity is too low, the maximum trade-cost adjusted marginal revenue of

In (5), where i’s have been dropped for notational convenience, when o < firms do not
serving the foreign market is lower than the equilibrium marginal cost of only serving the domestic

market. If @ > the opposite is the case, where firms have low enough production

¢
20k K H (A—t)’
costs such that additional domestic production intended for exports is optimal.'? Finally, note that
exporting is not profitable for any firm if ¢ > A. Thus, I henceforth restrict the parameter space to
the range of non-prohibitive trade costs, t < A.

At this point, I must make a few assumptions regarding the nature of acquisitions that occur

12Note that this cutoff decreases as the level of domestic capital holdings, K, increases. Conditional on produc-
tivity, exporting is more likely when firms hold more capital at home.



prior to stage three. For tractability, and since investment behavior tends to be "lumpy" (Doms and
Dunne, 1998), I assume that capital from the entry stage is indivisible in the acquisition stage; firms
may not buy or sell fractions of capital. Additionally, due to unmodeled organizational factors, I
assume that a firm only has enough resources to acquire one firm in the acquisition stage. Thus,
firms are restricted to four options: sell all capital and exit (S), buy the capital of an exiting
domestic firm (B), buy the capital of an exiting firm in the foreign market (B*), or do nothing (N).
Finally, when a firm buys a unit of capital from another firm, it is unaffected by the productivity
of the target.

Given these assumptions, product market profits of options (N) and (B) are defined as:

7 (e, k,0)
P(a) = 7 (a,2Kk,0)

£
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It is straightforward to show that 7% (a) > 7™ (a) > 475 (). This implies that while acquisitions
improve stage three profits, they do so at a diminishing rate. More specifics regarding the difference
in 78(a) and 7 () will be the focus of the next section.

Firms that purchase foreign capital (B*) hold %k units of capital at home, and & units of capital
abroad. Since firms have an equal amount of capital in each country (identical marginal cost
curves), profit maximization will never include exports, and trade costs do not enter equilibrium

profits. Hence, for firms that acquire abroad, profits in the product market are written as:

A2ak

™ (@) =7 (a, k, k) = (2bak +1)

(6)
It can be shown that 75* () > 7V (a) > $7P* (a). Like for domestic acquisitions, foreign acquisi-
tions always increase stage three profits, and may exhibit diminishing returns. However, if absent
the foreign acquisition exporting is not profitable, having identical units of capital at home and

abroad simply replicates profits from home, which delivers the weak inequality.

2.2 Acquisition Stage

Given stage three profits, I now roll back to stage two and solve for optimal acquisition choices.
Respectively, the profits of selling, doing nothing, buying domestic capital, and buying foreign

capital, can be written as:

I°(R,) = R,
NV (a) = 7V ()
17 (a,R,) = 7P(a)-R,
% (a,R,) = 7% (o) =R, -9



Firms pay an acquisition price R, for each lump of capital, where given the assumption of symmetry,
R, will be the same in each country. The acquisition price will be pinned down in equilibrium
by a market clearing condition. Finally, note that in the last equation, firms acquiring abroad
pay an additional fixed cost of serving the foreign market, §. This is to embody the additional
organizational, legal, or marketing costs associated with serving a foreign market.

A firm of productivity « chooses the acquisition option which maximizes profits in the acquisition
market. Defining V(«) as optimal acquisition market profits, the acquisition choice problem is
written as:

V(a) = max {Ra, (@), 78 (@) = Ro, 7% (@) — Ra — 5} (7)
Before precisely characterizing the relevant kinks in V'(«), I will discuss the components of V(«) as
they pertain to domestic and foreign acquisitions relative to the option of doing nothing.
Domestic Acquisitions

A firm will choose a domestic acquisition if it is superior to all other options after accounting for
fixed costs. To begin the analysis, consider the change in profits for a firm that is choosing between

domestic acquisitions and doing nothing. Precisely, this difference in profits is defined as follows:

Al (@) = 7 (o) =7V (@) (8)
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As All (o) is a rather involved function, which includes three piecewise (continuous) segments
depending on whether a firm of productivity « can export before and/or after an acquisition, I will
focus on a polar case to build intuition.'? Specifically, consider the case of free trade, t = 0. Here,

all firms can profitably export. Under this restriction, I can write Al («) as:

Aak
~ 2(bak + 1) (2bak + 1) )

All (aft = 0)

13For low values of ¢, firms cannot export before or after an acquisition. For firms in a middle range of productivity,
the acquisition of additional capital provides the cost-improvement required to make exporting profitable. For high
productivity firms, exporting is profitable before and after an acquisition. The incentives available to these firms
A2ak

are a combination of the incentives under free trade (m

tha(4A—t)
( 8(bak+1)(2bak+1) )

), and the negative effect of positive trade costs

10



In (9), it is straightforward to show that AII (a|t = 0) approaches zero for low and high «, and
reaches its maximum on the interior at %. The intuition for this property is as follows. On
one end of productivity, the least efficient firms are limited by an intrinsically steep marginal cost
schedule. Whether or not they acquire a domestic lump of capital, they are still quite unproductive,
and the absolute gains from a domestic acquisition are tiny. In contrast, the most efficient firms
are constrained not by costs, but by the structure of market demand. Specifically, the highest
productivity firms operate on a less-elastic portion of the demand curve, which limits the incentive
to expand production after a cost-lowering acquisition. Firms in a mid-range of productivity are
constrained by neither, and earn relatively high returns from a domestic acquisition. Thus, with
linear demand, firms within a mid-range of productivity benefit the most from a cost-lowering
domestic acquisition.

The following lemma proves that the incentives discussed above are relevant for the entire range

of non-prohibitive trade costs.

Lemma 1 At the limits, AII (0) = 0 and lim AIl (o) = 0. Further, there exists a productivity level
a—o0

a such that

OAII ()
Oa
OAII (o)
Oa

>0ifa<a

<0ifa<a

Proof. See Appendix =

An interesting implication of Lemma 1 is that under a variable elasticity demand system as
in Melitz and Ottaviano (2008), high productivity firms are not the firms most likely to invest in
order to improve costs. Indeed, in a companion paper, Spearot (2012), I show using non-parameteric
techniques and a conceptually similar measure of productivity that there is evidence of such behavior
for North American firms. This result is in stark contrast to models using CES demand, such as
Bustos (2011), where high productivity firms invest in new technology alongside investing in export
market access. An interesting implication of my model is that high productivity firms, who are
most likely to export (absent foreign acquisitions), would be among the least likely to invest in cost
improving technology.

The intuition for Lemma 1 is more general than the specific demand and cost assumptions used
in this paper. In the Online Appendix, I detail the marginal value of added capital as a function
of productivity, where precisely, I show that the marginal value of domestic capital is increasing in
productivity if €y pu oo > —ﬁ, where €, pu i is the elasticity of the marginal revenue curve in H
with respect to quantity, and ﬁ (p € (0,1)) is the constant elasticity of substitution between capital

and labor in the production function used to derive costs. Indeed, for any cost function derived from

11



a constant elasticity of substitution production function, the marginal value of domestic capital is
increasing in productivity only if the firm experiences a relatively small loss in revenue with increased
production. For CES demand, this condition is always satisfied (where €)/zn ,» € (—1,0)), but for

linear, it is clearly not (where €/ zn n € (—00,0)).

Foreign Acquisitions

With domestic acquisitions, since all capital is in one location, the incentives to buy additional

capital for the home market are based solely on cost-improvements through variable costs. In this

section, I will examine how the added element of proximity influences acquisition decisions.
Precisely, define the profits from acquiring foreign capital relative to doing nothing as AIT* () =

78" () — 7 (a) — 6. As a function of model parameters:

All* (o) = 78 (@) —7N(a)—¢ (10)
A2ak
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To build intuition over AIT* («r), we can once again evaluate the polar case of free trade. Precisely,
under free trade, AIT* (a) is written as:
Aok

At =0) = o T D @k £ 1) (11)

Note that in (11), aside from the fixed costs of foreign investment, the incentives under free trade
are exactly the same for foreign acquisitions as they are for domestic acquisitions. Hence, for this
case, when market access considerations are nil (¢ = 0), mid productivity firms have the highest
incentive to acquire foreign capital. The intuition for this feature will be discussed shortly, though
the key is that even without market access incentives, acquiring foreign capital allows the firm
to divert export production to a new foreign affiliate. Since lower production at home decreases
average variable costs at home, a foreign acquisition results in a domestic cost improvement. Indeed,
this result is also more general relative to the assumptions used in this paper, where in the online
appendix I show using flexible assumptions over demand and costs that the optimal levels of foreign
and domestic capital are maximized at the same value of productivity when trade costs are zero.

In contrast, consider the equation for AIT* (o) when trade costs are prohibitively large (t = A):

A2ak

A (et =A) = ook 1)

— 5 (12)

Here, market access considerations are maximized since all trade is prohibitive. Further, for this

12



same reason, there is no export production to divert upon purchasing a foreign plant. Hence, in
contrast with (11), %‘;“:A) > 0 for all a.

The balance between incentives for market access and incentives for cost reduction are formalized
in the following Lemma, which summarizes the relevant properties of AIT* («) over the entire range

of trade costs:

Lemma 2 Ift < —2—-A, there exists an &* such that:

2+v2
8Ag;(a) >0ifa<a’
GAgI;(a) <0ifa>a"
Conversely, if t > ﬁfl, then
aAg;(a) >0 for all o
Further, AIT* (0) = =4, and lim AIT* (o) = (2ﬁ;t)t — 9.

a— 00

Proof. See Appendix =

Lemma 2 is an entirely novel result, and one which is central to the open economy features of

the model. It states that if trade costs are low (¢ < 2+2 ﬁA)’ mid productivity firms will have the
highest incentive to acquire a foreign firm. In contrast, for high trade costs (t > —2-A), high

242

productivity firms have the highest incentive to acquire a foreign firm.

The intuition for this result is best explained by how trade costs affect incentives for market
access and variable factor efficiency. If trade costs are non-zero, purchasing a foreign firm always
provides additional market access. Similar to Helpman, Melitz, and Yeaple (2004), the incentive
to gain additional market access is increasing in productivity. High productivity firms are the
largest exporters, and given that exporting costs are independent of productivity, these firms have
the highest incentive to avoid these costs. Thus, absent any other incentives, high productivity
firms always have the largest incentive to acquire abroad.

However, in this particular model, there are additional incentives on the cost-side that motivate
foreign acquisitions. Not only does purchasing a foreign firm provide additional market access, but
it will divert export production that would otherwise be produced at home. Critically, given a
fixed amount of capital at home, lower production at home decreases the average variable cost of
producing at home.'* Hence, by acquiring foreign capital, a firm can reduce domestic production
costs in a fashion similar to a domestic acquisition. And, as has been discussed for the case of
domestic acquisitions, mid productivity firms have the highest incentive to reduce production costs

when absolute elasticities fall sufficiently in quantities.

“This is a general feature of constant-returns production functions in which (1) factors relate positively with
output, and (2) factors are substitutable (though not perfectly substitutable). See the Online Appendix.

13



Figure 1: Acquisition Incentives - Open Economy
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Thus, the central issue is whether market access (proximity) or production cost (concentration)
considerations dominate. As characterized in Lemma 2, the relative size of trade costs provides
a resolution to this issue. This is illustrated in Figure 1. When trade costs are relatively high
(thign in Figure 1), exports are relatively low, and the incentives to gain additional market access
dominate. Thus, high productivity firms have the highest incentive to acquire abroad. In contrast,
when trade costs are low (¢;,,, in Figure 1), foreign sales via exports are already significant and the
incentives to gain additional market access are modest. Hence, the incentives to reduce production
costs are now relatively large, and mid productivity firms have the highest incentive to acquire
abroad

Essentially, one can think of foreign acquisitions as a skewed version of domestic acquisitions.
If trade costs are zero, they function identically to domestic acquisitions, (except for the fixed cost
9). However, as trade costs increase, the incentives to acquire a foreign firm become skewed toward
firms of higher productivity. Eventually, if trade costs are high enough, the incentive to acquire a
foreign firm is an increasing function in productivity, and looks nothing like the incentive to acquire

a domestic firm.
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Optimal Acquisition Choice

With acquisition incentives in-hand, I will characterize the indifference points in V(a) as they
pertain to the choice between selling, doing nothing, acquiring domestically, and acquiring abroad.
First, I will evaluate preferences over S, N, and B. Then, I will do the same for S, N, and B*.
Finally, I evaluate preferences over B and B*.

To simplify the presentation of indifference conditions, and the productivity cutoffs that de-
fine these conditions, I will assume parameter values such that no outcome is trivially unprof-
itable relative to the acquisition price. Specifically, I will assume that maxAll (o) > R, and
maxAIl* (a) > R,. Both conditions can be relaxed, though at the expensz of a more cluttered
praesentation.

To begin, firms are indifferent between doing nothing and selling at ag. This cutoff is defined
by the following:

7V (ag) = R, (13)

where,
Fora<as, S>N (14)

Firms prefer selling if the acquisition price is greater than the return from staying in the market.
This is the case for low productivity firms, who earn relatively little in the product market when
compared to the acquisition price.

At ap and @p, firms are indifferent between doing nothing and buying domestic capital. Pre-

cisely:
AH (QB) = Ra (]‘5)
ATI (aB) =R, (16)

where,
For a € (ag,ap),B > N (17)

As foreshadowed in Lemma 1, relative to doing nothing, only mid productivity firms prefer to acquire
domestic capital. The following Proposition summarizes the relative position of the productivity
cutoffs ag, ap and @p, and the implications this has for the choice between selling, domestic

acquisitions, and doing nothing.
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Proposition 1 The choice between selling (S), doing nothing (N ), and domestic acquisitions (B)

can be characterized as follows:

ag), firms prefer S to N and B
a € las,agl, firms prefer N to S and B
a € (ag,ag), firms prefer B to N and S
a € [ap,0), firms prefer N to S and B

For «€ (0,
ag

a

Proof. See Appendix m

Moving forward, I now characterize the indifference points in V(«) between foreign acquisitions
and doing nothing. From Lemma 2, we see that the shape of AIl* («) is critically dependent on
the value of trade costs. For low ¢, the upper and lower limits of AIl* («) are tiny (and possibly
negative), with a maximum at a mid value of . In contrast, for high ¢, AIT* («) is strictly increasing
in . Hence, when t is relatively low, there exists the possibility of two productivity cutoffs at
which firms are indifferent between doing nothing and acquiring abroad. In contrast, when ¢ is
relatively high, there will be at most one indifference point.

To put more structure on the choice between foreign acquisitions and doing nothing, first suppose
that ali_)nolo AIT* (o) < R,. Here, the upper and lower limits of AIT* (o) are below the acquisition
price. For this case, define ap. and ap+ as the productivity levels at which firms are indifferent

between foreign acquisitions and doing nothing. Precisely, these two cutoffs are defined by:

AIT* (ap.) = Rq (18)
AIT* (@) = R, (19)

where,
For a € (ag«,ap+), B* = N (20)

Next, in contrast with the previous case, assume that lim AIT* (a) > R,. Here, the parameters of
the model are such that the upper limit of AIT* («) is algxc;}fzothe acquisition price. In this case, there
exists a unique productivity level, ap«, at which firms are indifferent between foreign acquisitions
and doing nothing. Precisely,

where,
For a € (ags,00), B* = N (21)

Again, this case is more likely when ¢ is high.

The preference conditions between selling, doing nothing, and foreign acquisitions are proven in
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the following Proposition.

Proposition 2 The choice between selling (S), no acquisitions (N ), and foreign acquisitions (B*)
can be summarized as follows:

If le AIl* (o) < Rg, then

For «a€(0,as), firms prefer S to N and B*
a € [ag, ap-|, firms prefer N to S and B*
a € (apg«,ap+), firms prefer B* to S and N
a € [ap~,0), firms prefer N to S and B*
If lim AII* () > Ry, then
a—0o0
For «€(0,ag), firms prefer S to N and B*

a € [ag,ap<|, firms prefer N to S and B*
a € (ag«, ), firms prefer B* to S and N

Proof. See appendix. m

In Proposition 2, the preference conditions between selling, doing nothing, and acquiring a
foreign firm are a function of the relative shape of AIl* () around R,, which is ultimately a
function of the relative value of trade costs. That is, when ¢ is small and the incentives to avoid
trade costs are low, mid productivity firms are the only firms that prefer a foreign acquisition to
doing nothing. Since high productivity firms have a negligible incentive to invest for market access,
they prefer doing nothing when ¢ is low. In contrast, when t is high and the incentives to avoid
trade costs are high - especially for high productivity firms - the only firms that prefer a foreign
acquisition to doing nothing are high productivity firms.

Propositions 1 and 2 describe the indifference conditions of each acquisition option, respectively,
relative to doing nothing and selling. I now compare foreign acquisitions and domestic acquisitions
to one another. Precisely, the indifference point between foreign and domestic acquisitions, agp«,
is implicitly defined by:

AIT* (app+) = All (apgp+) (22)

The relationship between AIT* () and AII («), and the indifference conditions defined around app+,

are proven in the following Lemma:
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Proposition 3 If t > 0,The value of foreign acquisitions relative to domestic acquisitions is in-

creasing in productivity:

OAIT* () - OAIT* ()
Oa Oa
Further,

lim (AT () — AIT (a)) = 2A=D!

-9

Hence, if 200 5 6 B* = B ifa > apg-. If 2229 <6, B~ B* for all a.

Proof. See Appendix. m

In Proposition 3, when comparing domestic acquisitions and foreign acquisitions, the highest
productivity firms are more likely to prefer a foreign acquisition to a domestic acquisition. Intu-
itively, as they are larger potential exporters, higher productivity firms have a larger incentive to

avoid trade costs by owning equal amounts of capital at home and abroad. However, there do
(2A )t

< 0) such that domestic acquisitions are always preferred relative

to foreign acquisitions. In thlb case, the maximum incentive to avoid trade costs ((’L{Tt)t) is less

exist parameter values (

than the added fixed cost of foreign investment ().

An interesting corollary of Proposition 3 is that for the productivity level at which the incentives
to acquire domestic capital are maximized, the incentives to acquire foreign capital are still increasing
in productivity. In the Online Appendix, I prove this same result assuming a general demand
function and cost functions derived from a constant elasticity production function. Indeed, when
t > 0 the marginal incentive to purchase foreign capital is still increasing in productivity when the
marginal incentive purchase domestic capital has been maximized. This highlights the general role

of market access in skewing the incentives to acquire toward higher productivity firms.

To pin-down optimal acquisition choice, I must compare the values of ap, @p, ap«, ap-, and
app+, and the corresponding preference relationships in Propositions 1-3. To build intuition over
the relative values of «, I first discuss two polar cases in which there are relatively small trade
and investment costs.'® First, consider the case in which § is small and positive, but ¢ = 0. By
Proposition 3, domestic acquisitions are always preferred to foreign acquisitions (0 = M < 9)
and app~ is not defined. For the other productivity cutoffs, it is the case that ap < ag. < ap+ <
ap. Even though the marginal incentives for each type of investment are the same when ¢ = 0,
the fixed cost d shifts down the incentives for foreign acquisitions and reduces the range for which
foreign acquisitions are profitable (though not necessarily optimal). Overall, domestic acquisitions
are more profitable than foreign for all firms when § is positive and ¢ is zero.

In contrast, consider the case in which ¢ is small but positive and 6 = 0. In this case, by the slope

condition in Proposition 3, foreign acquisitions are preferred to domestic for all values of a > 0,

15This is solved analytically in an older working paper available on the author’s website.
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Figure 2: Optimal Acquisition Choice - Example

and hence, the ranking of productivity cutoffs is 0 = app+ < ap- < ag < a@p < ap~. Here, there
are no fixed costs to shift down the incentives for foreign acquisitions, but small positive trade costs
that increase the incentive for a foreign acquisition relative to domestic at all levels of productivity
for which exporting is profitable. When trade costs are small but positive, incentives for foreign
acquisitions shift up at the cutoffs, and the range of productivity for which foreign acquisitions are
profitable is now larger than the range for domestic acquisitions.

Outside of these polar cases, there are many possible rankings of ap, ap, ag«, @p+, and app-
that depend on the relative values of ¢, §, and how the underlying productivity distribution affects
the market clearing price for assets. All possible sortings into acquisition choices are presented in
Appendix A. However, to build additional intuition, the novel features of the acquisition model are
displayed in Figure 2, where I have illustrated one possible solution to the acquisition choice problem
for a specific pair of ¢t and ¢ in which both domestic and foreign acquisitions occur, and there exists
a continuous region of acquisition activity in a. In Figure 2, the least productive firms choose to
sell and exit. Firms in a mid-range of productivity find some type of acquisition profitable, where
the most-efficient firms within this group prefer foreign acquisitions. Of the remaining active firms,
the least productive and most productive choose to do nothing in the acquisition market. For the
highest productivity firms, even though they have the highest incentive to avoid trade costs, these
incentives are not sufficient to compensate for the acquisition price, which itself has been bid-up by
mid productivity firms primarily for purposes of cost reduction.

A novel feature of Figure 2 is that the set of firms that acquire domestically and the set of
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firms that acquire abroad are non-nested. In other words, acquiring domestically is not the next
best option for every firm that acquires abroad, and vice versa. For some firms, the next best
option to a domestic or foreign acquisition is no acquisition. The crucial implication of this feature
for the forthcoming policy analysis is that there exists a new margin through which firms can
substitute between foreign acquisitions and no acquisitions, thus affecting total acquisition demand.
For example, in response to higher trade costs, if apg+ is defined, it will rise into the region of
productivity which supports no acquisitions. As foreign acquisitions and domestic acquisitions
respond differently to trade costs, an active margin of substitution between foreign acquisitions and
no acquisitions will facilitate a novel relationship between trade costs and aggregate productivity.

Figure 2 also describes a novel pattern of trade and investment. That is, exporters are not
necessarily less productive than those firms investing abroad. This suggests that in relatively
integrated markets, such that the costs of international commerce are low, exporters should be
the most productive. On a basic level, this prediction may seem counterintuitive since the most
productive firms tend to have the largest incentive to avoid trade costs. However, if trade costs
are relatively low, this incentive is relatively small compared to the benefits mid-productivity firms
can earn from acquisitions that are primarily for cost reduction. Hence, when trade costs are low,
high-productivity firms are bid out of both the domestic and foreign acquisition markets, and choose
to export instead.

Finally, these novel relationships could be interesting predictions to test in future work using
detailed census data, where the relationship between productivity and investment choices depends on
industry specific factors. A similar point is made in Nocke in Yeaple (2007), where industry specific
factors regarding the mobility of productivity have a strong influence on qualitative equilibrium
firm behavior. The analogous result in this paper is that the basic characteristics of cost-structure
and demand at the industry level motivate a similar degree of care in approaching empirical work.
Indeed, one could use industry-specific regressions and non-parametric methods to evaluate the
probability of investment and exporting as function of productivity. As detailed by the above model,
industries in which markets are relatively integrated and exhibit product differentiation may yield
a non-monotone relationship between investment or the probability of exporting and productivity.
Indeed, the companion work in Spearot (2012) provides evidence that the non-monotone investment
behavior at the heart of this paper is present within a sample of North American firms for more

differentiated industries (though unable to distinguish between domestic and foreign investment).

2.3 Equilibrium

To close the model, I now characterize the industry equilibrium components of the acquisition
market, R, and A. Despite the rich and diverse possibilities of acquisition behavior, I can show
that there exists a unique solution for both of these aggregate measures, and thus, a unique solution

to the acquisition market itself. For the sake of simplicity, let ©g represent the measure of firms
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that sell and exit the market, and let © g and © g« represent the measure of firms that buy domestic
and foreign capital, respectively. Note that © g may only be comprised of one productivity cutoff,
and that either ©p and O+ may be empty. Finally, let Oy represent the measure of firms that
choose not to participate in the acquisition market.

Subject to firm-level acquisition decisions, the acquisition market must clear. Formally, this

condition is written as:

Demand Supply

'/%@B dG (a) + /a o, dG (a) = /a o dG (a) (23)

It is straightforward to show that there exists a unique acquisition market clearing price, R, > 0.

This proof is presented in Appendix A. Since it is guaranteed that R,(A) > 0, it must be the case
that either ©p or O+ remain non-empty. That is, some acquisitions always occur in equilibrium.
However, it is not necessary that both are non-empty; either domestic or foreign acquisitions may
not occur in equilibrium

The aggregate demand level A is determined by a free entry condition. The free entry condition

in each country is written as:

/0 " V(@)dG(a) = Fy (24)

Via (24), there exists a unique value of A provided that fixed entry costs are not prohibitively high.
A sketch of this proof is available in Appendix A.'® Once A is pinned down, given the equilibrium

acquisition behavior, one can then solve for the unique measure of entering firms, Mg, using (2).

3 Trade Liberalization

In this section, I evaluate the effect of trade costs on acquisition behavior, where I begin by showing
that trade costs have an intuitive effect on the composition of domestic and foreign acquisitions. I
then examine the effect trade costs on aggregate productivity through the acquisition market. In
particular, I show that the degree to which liberalization of trade barriers improves aggregate pro-
ductivity depends crucially on whether there exists an active margin through which firms substitute

between foreign acquisitions and no acquisitions.

3.1 Acquisitions and Trade liberalization

To examine the effect of trade costs on firm-level decisions and aggregate measures, I have chosen

to conduct a number of simulation exercises. The details of the simulation are contained in the

16 A full proof is available in an older working paper on the author’s website
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Table 1: Equilibrium outcomes in Figure 3

Case Sorting On Op O g~ Acq. Demand

Domestic S, N, B, N (as,ap)U(ap, o) (ag,ap) 0 G(ag) — Glag)
Mixed-Mid S, N, B,B*, N (Ozs,gB)U(aB*,OO> (apg,app*) (aBB*,aB*) G(ap~) —G(QB)
MiXGd—High Sa Na Ba B* (a57gB) (QB? aBB*) (aBB*v OO) 1- G(QB)

Foreign S, N, B* (as,ap) 0 (aps, ) 1-Glag-)

Notes: This table details the four equilibrium outcomes used for the simulation in Figures 3 and 4. "Sorting" details the
sorting of firms in increasing order of productivity. All seven possible outcomes are detailed in the appendix.

appendix. While I choose to use simulations to make a clear and concise point, the model is solved
rigorously in a technical appendix.!”

To begin, I will detail the four equilibrium cases that I use to discuss the effect of trade costs
on the acquisition market. These cases are presented in Table 1. The effects of trade costs on the
acquisition equilibrium for these cases are illustrated in Figure 3. Focusing on the region labeled
"Domestic", trade costs are relatively low compared with the fixed cost of foreign investment (4),
and hence, only domestic acquisitions occur. Further, the scale of domestic acquisition activity falls
with trade costs. The intuition is that trade costs reduce the effective size of the world market.
As a smaller market reduces in the incentive to acquire another firm, acquisition demand falls,
pushing down the equilibrium acquisition price, resulting in fewer inefficient firms selling. This is
exactly the response discussed in Breinlich (2008). Indeed, Breinlich also tests this prediction on a
firm-level sample of US and Canadian firms, where the response of the acquisition market to trade
costs is confirmed in the data. That is, trade liberalization expands acquisition activity. However,
one important feature within the US-Canada case study is that domestic acquisitions comprise
roughly 95% of all acquisitions. Thus, Breinlich’s empirical work is well motivated by a model with
only domestic acquisitions. Hence, the question arises - what are the theoretical predictions (and
empirical implications) of a setting in which foreign acquisitions are more prominent?

Next, focus attention on "Mixed-Mid" in Figure 3. Here, we have a case in which trade costs
are now large enough to support acquisitions abroad, though parameters of the model are such that
acquisitions only occur within a mid-range of productivity. As trade costs increase, the measure
of firms which choose domestic acquisitions (ap,app+) continues to shrink while the measure of
firms which choose foreign acquisitions (app+, a@p+) widens (from nothing). Thus, within the middle
region of Figure 3, the share of foreign acquisitions increases with higher trade costs. However, it is
important to note that while trade costs have an intuitive effect on the foreign share of acquisitions,
there is an ambiguous effect on total acquisition activity. This is due to @p+ rising into regions
of higher productivity, and is a direct result of the equilibrium sorting of firms. In a comparable

CES demand model, this margin of adjustment would not be present, and total acquisition activity

17"For analytical results of model with small ¢ and small §, please see the working paper version of the paper available
at the author’s website.
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Figure 3: Equilibrium Acquisition Choice and Trade Costs
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would fall with higher trade costs. This is apparent in "Mixed-High", where relatively high values
of t yield a case in which @p~ is no longer defined. Here, the region of B (ap,app+) continues to
shrink with higher trade costs, but since there is no longer a margin of adjustment through ag-,
total acquisition demand also falls with higher trade costs.

Finally, in the right-most region of Figure 3, "Foreign", domestic acquisitions no longer occur,
since whenever they are profitable relative to the acquisition price, foreign acquisitions are more
profitable. Given the parameters of the simulation, the response of the acquisition market to trade
costs is fairly tepid within this region. In moment, I will illustrate a few other cases in which the
acquisition market is more responsive when only foreign acquisitions occur, where in particular,

acquisition activity is increasing in trade costs.

3.2 Trade liberalization and Aggregate Productivity

In previous models of trade and firm heterogeneity, the predominant form of selection and produc-

tivity improvement is increased competition, and the evolutionary effect of getting rid of producers
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which can no longer profitably produce. Indeed, when trade costs fall in these models, competition
toughens with increased import competition, and low productivity firms exit. In my model, this
channel of selection is entirely closed, as all firms can profitably produce if they so choose. However,
relatively unproductive firms may have an incentive to sell their assets to firms which are better
able to utilize those assets. Critically, falling trade costs will affect foreign and domestic acquisition
demand in opposite directions. In equilibrium, I will show that these competing effects, in the
presence of the unique sorting of firms summarized in section two, result in a rich and decidedly
non-monotonic relationship between trade costs and aggregate productivity.

To evaluate the effects of exogenous parameters, I first define the following measure of aggregate
productivity, a:

0= SNAQNA + 54004

Here, apn 4 is the average productivity applied to units of capital which do not change ownership
in the acquisition market, and a4 is the average productivity applied to capital which changes
ownership (acquired) in the acquisition market. Further, sy and sa represent the respective
shares of each group. Thus, a will represent average productivity of firms operating in the product

market, weighted by capital holdings.'® In terms of model parameters, & is written as,!?

a= /oo ag(a)do + / ag(a)do —|—/ ag(a)da (25)
as a€B®p aEBp«

Figure 4 illustrates the effects of trade costs on capital-weighted average productivity, where
I have presented the results from four different simulations. The dark black line represents the
same simulation as is used in Figure 3, with the corresponding cases noted at the top of the Figure.
The dotted-dashed line represents an alternate simulation in which foreign investment costs are
negligible, and thus, only foreign acquisitions occur for all values of ¢ greater than zero. The dashed
line represents a different alternate simulation when foreign investment costs are prohibitive and
only domestic acquisitions occur. Finally, the dotted (horizontal) line represents the simulation for
which there is no acquisition market. For this "benchmark" simulation, trade costs do not affect

aggregate productivity since all firms can profitably produce. Thus, the traditional method by

81t can be shown that this measure is equivalent to average sales per worker. See Spearot (2012) for a derivation.
19The naive function is written as

a = 1—Pr(a € Og) . 1 /oo agle)da
~ 1-Pr(a€Os)+Pr(aeOp)+Pr(acOp-) 1-Pr(acBs)/,, g
Pr(a € ©3p) 1
’ d
1z Pr(a € ©s) + Pr(a € ©p) +Pr(a € ©p«) Pr(a € O5) J,co, ag(a)da

+ Pr(a € O5-) : 1 / ag(e)da
1—Pr(a € O5) + Pr(a € Op) + Pr(a € Op-) Pr(a € 05-) Juco,. ")

Via the acquisition market clearing condition, 1 —Pr(a € ©5)+Pr(a € ©p)+Pr(a € ©p+) =1, and a is simplified
as in (25)
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Figure 4: Trade Costs, Aggregate Productivity, and Acquisition Activity
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which firms select in and out of the market (as in Melitz and Ottaviano) is shut down, and hence,
aggregate productivity is invariant to trade costs.

A number of striking features are evident in Figure 4. Most notably, higher trade costs can
actually increase aggregate productivity. Consider first the dotted-dashed line for which § is neg-
ligible and only foreign acquisitions occur for all positive values of . This is the dotted-dashed
line in Figure 4. Here, when trade costs rise, more firms find it profitable to buy the capital of an
inefficient firm in the foreign market. This pushes up the acquisition price, and causes more inef-
ficient firms to exit. Thus, when only foreign acquisitions occur, aggregate productivity improves
with higher trade costs. In contrast, consider the dashed line in Figure 4 which is the simulation
where ¢ is prohibitively high and only domestic acquisitions occur. Here, when trade costs rise,
aggregate productivity falls uniformly. The intuition for this case is straightforward. Higher trade
costs decrease the effective size of the world market for domestically oriented (all) firms. This re-
duces domestic acquisition demand, and hence, pushes down the price for assets in each market.

Fewer low productivity firms sell, and aggregate productivity falls. Overall, in both cases, efficiency
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is maximized when reallocation is maximized, though the role of trade costs in this goal changes
depending on the involvement of foreign acquisitions. Indeed, when foreign acquisitions dominate,
tariffs should be set at a high level to maximized foreign demand.?° If instead foreign acquisitions
are prohibitively costly, then tariffs should be set low to maximize domestic acquisition demand.
This dichotomy provides a novel motivation for tariff setting that is different from the traditional
market access motive. Indeed, the results indicate that a revenue neutral policy of raising tariffs to
subsidize § may be sufficient to maximize efficiency.

To examine the role of foreign acquisitions in an equilibrium with both domestic and foreign
acquisitions, consider the dark black line in Figure 4, which plots aggregate productivity as a
function of trade costs for the same parameters as in Figure 3. For this simulation, depending on
the value of trade costs, the foreign share of the acquisition market may be zero, one, or between
zero and one. In the left-most region of Figure 4, "Domestic", no foreign acquisitions occur, and
higher trade costs decrease aggregate productivity as described above. However, this productivity
result changes when increasing trade costs to the point of initial foreign acquisition penetration,
which is "Mixed-Mid" in Figures 3 and 4. Analytically, the effects of trade costs for this case are
ambiguous. This can been seen by deriving %—‘f for "Mixed-Mid" :

O = B () @ —s) ~ P2 glag) ag — as) 2 0 (26)

+ Y + M

In (26), there are two competing effects of trade costs on aggregate productivity through the ac-
quisition market. On one hand, higher trade costs make domestic acquisitions less profitable, and
hence, this tends to reduce aggregate productivity via the second term in (26). On the other hand,
trade costs make foreign acquisitions more profitable, and since there exists a margin through which
firms can substitute between foreign acquisitions and no acquisitions (@p+), higher trade costs in-
crease aggregate productivity through the first term in (26). To ascertain which effect is larger,
rearranging (26), we find that productivity improves with higher trade costs if:

dape _
5 g(aps) (ape —ag)

. > 1 (27)
a(%—tB g(ap) (ap—as)
—_—
————
1 >1
Here, @%ﬁj > 1, since foreign acquiring firms are always more productive than domestic ac-

oage
quiring firms (Lemma 5). The question is whether agitBigg((O;i))
ot -

> 1. Depending on the mass of

20This can also be justified on welfare grounds where higher tariffs increase consumer surplus through increased
aggregate efficiency. However, the effect is more modest given that higher acquisition demand reduces the number of
varieties available, which tends to reduce welfare. Indeed, for the dotted-dashed line in the Figure 4, the number of
active firms falls by 20%, though consumer surplus is still maximized with higher tariffs via increased efficiency.

26



firms around the ag and @p-, this may or may not be true.?! However, in Figure 4, parameters
are such that aggregate productivity improves sharply with higher trade costs. As discussed above,
despite a positive measure of domestic acquiring firms, there exists a margin through which firms
can substitute between foreign acquisitions, B*, and no acquisitions N. This opens the door for
the novel prediction that higher trade costs improve aggregate productivity through the acquisition
market.

To further highlight the role of foreign acquisitions through the equilibrium sorting of firms,
consider "Mixed-High". For this case, there exists a continuous region of productivity such that both
domestic and foreign acquisitions occur, but trade costs are high enough such that @g~ is not defined.
Of note, this case is observationally equivalent to a comparable model based on CES demand for any
parameter values such that domestic and foreign acquisitions occur simultaneously. As illustrated
in Figure 4, trade costs decrease aggregate productivity within this region. Analytically, this can
be seen by deriving %—f for this case:

0d  dap

o WQ(QB)(QB —ag) <0 (28)
4 —

+

In (28), higher trade costs decrease aggregate productivity. Despite both domestic and foreign
acquisitions occurring, there is no substitution between B* and N as in "Mixed-Mid" , and hence,
changes to foreign acquisitions have no effect on total acquisition demand. Overall, aggregate
productivity falls. The key is that once trade costs are large enough such that ap« is no longer
defined, foreign acquisitions can no longer affect total acquisition demand as in "Mixed-Mid" .

Finally, in "Foreign", trade costs are large enough such that domestic acquisitions never occur,
and the only substitution in and out of the acquisition market is between B* and N. Here the
response of the acquisition market is fairly tepid. However, when there is a response, higher trade
costs make foreign acquisitions profitable for a larger set of firms, more productivity enhancing
acquisitions occur, and aggregate productivity improves.

Overall, the simulations in Figure 4 detail a diverse response of aggregate productivity and ac-
quisition behavior to trade costs. The novel contribution of this section is showing how substitution
in and out of the acquisition market, especially by foreign acquiring firms, affects aggregate produc-
tivity. Indeed, the unique sorting of firms delivered by the equilibrium acquisition model opens the
door for a rich and complex relationship between trade costs and aggregate productivity through
these margins of substitution, where the possibility that reciprocal trade liberalization reduces ag-
gregate productivity motivates a new question in terms of evaluating the impact of trade barriers

on productivity. In particular, the paper motivates an interaction between the effects of tariffs or

dogx
21One can sharpen the effect of trade costs on aggregate productivity when noting that 5o gq(&i*; > 1if Bg—ts > 0.

This a straightforward result when differentiating the acquisition market clearing condition for this case.
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other trade barriers and the composition of investment demand when evaluating productivity. If
foreign acquisition demand is significant and particularly footloose with respect to trade costs, then
the productivity enhancing effect of tariffs cuts will be mitigated or potentially overturned. While
this relationship is unlikely to add much insight when evaluating the relationships between close
trading partners between which there are few foreign acquisitions (for example the Canada-US FTA
as in Trefler (2004) and Breinlich (2008)), the explosive growth of foreign acquisitions between many
other trading partners begs the question whether future tariff cuts and trade agreements may alter
efficiency through this channel. Further, the mere presence of foreign acquisitions may alter the

incentives for governments to levy tariffs, especially when issues of efficiency are more pronounced.

4 Conclusion

In this paper, I presented an industry-equilibrium model of acquisition behavior in which firms
trade capital after productivity has been realized. I make two main points. First, I show that
using a common variable-elasticity (linear) demand system, firms that benefit from acquisitions
for market access are not the same firms that benefit from acquisitions for cost reduction. Hence,
the relative size of trade costs determine the qualitative sorting of firms into acquisition choices.
Second, I identify a role of foreign acquisitions in tempering, and in some cases reversing, the
beneficial effects of trade liberalization. Specifically, if there exists an active substitution between
foreign acquisitions and no acquisitions, aggregate productivity may fall with trade liberalization.
Overall, this paper adds a number of empirical questions onto the ever growing list of issues
to evaluate with firm-level data. The basic prediction that mid productivity firms are more likely
to acquire is confirmed in a companion paper, Spearot (2012), using the Compustat database.
However, while a number of authors have established a positive effect of foreign acquisitions vis-a-vis
domestic acquisitions on firm-level performance (Arnt and Anselm, 2008; Arnold and Sarzynska-
Javorcik, 2009), the predictions of the model, and in particular the novel relationship between trade
liberalization and aggregate productivity via reallocation in the acquisition market, have yet to be

tested. This is an issue I plan to take up in future empirical work.
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A Proofs

Lemma 1

To begin the derivation of Lemma 1, I will focus on o < m. Differentiating S(dakb ff)o([gakb =y
with respect to a yields:

OAIL(a)  Ack (1 - 8b*a’k?)
da 2(4akb+ 1)2(20kb + 1)2

The positive root of Al (a) is o« = ﬁ However, this maximum is irrelevant if m < ﬁ. This
condition simplifies to ﬁ (i(fijt\[)) > 0. This is satisfied if t < 5 \fA Thus, if t < o fA
8A8H( @ > 0 for a < 4bk:(f4—t)' Ife> 2+fA BAH( ) > 0 for a € <0,@\/Z> and MBLQW) > 0 for

[OAS <W\/;’m>

Now turning to o € <4bk(2—t)7 2bk(f4—t)> , over this range, AIl () has two roots (in «). They

are written as:

V2 (-24+ (2+V2)¢t)
4bk (—A+ (A=) (V2+1))
RIS R R
4bk (A+ (A—t) (V2 -1))

a1 =

a2

Clearly, aw is not relevant. The root «; is relevant if the following condition holds.

()1ft<2+\/»

. ﬂ(QA—t)((2+\/§)t—2A>
k(A —1)  gpp (A —1) (—A+( —1) (\erl))

-~

(+) if t< 2+\/§ (see below)

o] — <0

To see that —A4 + (A—1) (V2+1) > 0if t < o fA rearrange the first expression to read

t < (IJ‘Q)A Multiplying the top and bottom by v/2, we get t < 2+fA Thus, since the numerator

and denominator always have the opposite sign, it must always be the case that a; < and
thus not relevant in the mid range of productivity.
Both a; < m and ay < 0 imply that the roots of AlIl («) do not occur over the range

OATI()
f Oa

4bk(A—t) )

t t . iy
A=) < @ < ggra—p.  Lhus, the sign o

8A8H( @) > 0, note that:

is constant over this range. To see when

(+) if t<

2+f
OAIl (m) k(A — t)2(24% — 4At + £2)

o 2(24 — 1)?2
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OAII ()
oo

Clearly, the sign of over the mid range of productivity is dependent on the size of trade

costs relative to the market, and is positive if ¢ f f ( ) >0 for

. 8AH
ac <4bk(f47t)’ 2bk(f47t)> - Else, if ¢ > 2+fA ( )

Finally, for a € (

<0 forae <4bk(A,t)a Qbk(Aft)

t .
m, ), I can write:

OATL(a) k(24 —1t) (4 — 8b*a®k?)

O 2(dakb + 2)2(2akb + 2)2
The positive solution to 8A(;Ia(a) = 0 is T‘{% It is also clear that for a < %, 8A{ga) > 0, and
for a > ggc, 8%5 9 <. Again, this root is only relevant when m < % This occurs if
t< 5 fA
Overall, I have shown that if ¢ < 2+\[A aA(;;IX( 2 5 0 for a € (O, %), and aAaLQM) < 0 for
a € <£,oo>. In contrast, if t > 2+fA aAal'([l( 9 > 0forac (O, ﬁ), and Maia(a) < 0 for

we (32.00)
Lemma 2

Clearly, AIT* (0) = —4. In addition, it is straightforward to show that li_)m AIT* (o) = % — 4.

A2ak

Qbk(A 7 22bakLT) is equal to the no

To derive the slope properties of AIl* («), note that for o <

acquisition profit function, 7V («). Thus, for o < 2bk(f47t), 8A1(;Ia( %) > 0. Fora> m, with
some work, one can show that the only positive root of AIl* («) is @ = V2QA+VI) start,

20k(2A—2t—/2t)
differentiate AIT* (o) with respect to a, set equal to zero, and solve for a:

+ + if t<A
((2\f—2)A+t> (2A—(\/§—1>t>
a) = Oy = — <0
2bk (ZA — 2t — \@t) 2bk (2 (A—1t)+ \/525)
+if t< 2+2\/§A +
Clearly, a5 is irrelevant. Regarding &, i f
ap > m if the following holds:
. t _ (V2-1)(24-t)A

>0

TR 1) k(A1) (2—V3) A1)

S

This clearly holds if ¢ < (2 — \@) A. Notethatt < (2 — \/5) A can be written ast < (2 — \/i) ;iﬁA =
4—242v2-21/2

2+V2 A= +\/§A' i

Now, all that is left is identifying the sign of 6Aga(a) on either side of @. At a = m,
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OATI* (o) k(A-t)2

- = 3 > 0. The second derivative at @ gives us guidance to the shape at the peak.

Precisely:
Jr
—_—
A (@)  (17V2 — 24)bk%(2A — 2t — /2t)*
da? B 4(2A—t) A

Clearly, M <0 onlyift < fA Thus, if £ < - fA a7 is a maximum, and LAg;(a) <0
fOI“Oz>Oz1. Ast—>2\/—A a1—>oo Where%;al)%o'

Proposition 1

To prove Lemma 3, I need to establish that ag <ap < a@p. Once this ranking is established, Lemma
1 is immediate via the preference conditions in (14) and (17). To show ag <agp, first note that
from (13) and (15) it must be the case that:

B( Y (as)

7 (ap) — (ap)=m

Rearranging,
1 B N N 1 B
o7 (ap) =7 (ap) =" (ag) — o7 (ap)

Since 178 (ap) < 7V (ap), the RHS must also be negative in equilibrium. This is only possible if

as < ap. By definition, ap < ap.

Proposition 2

To show that ag < o < @, the analysis is similar. Equilibrium conditions dictate that:
P (ap) =7V (af) — 6 =77 (as)

Subtracting 175" (a};), we get:

1 5, . i} 1
57 (ah) — 7 (af) — 6 = 7 () - 57”

*

(ak)

Since 378 (aj) < 7V (), the LHS of the above condition must be negative. Hence, the RHS,

NV (ag) — %ﬂ'B* (a;) must also be negative. This can only be the case if aj; > ag. Finally,

aj; > aj follows from the shape of AIT*(«) and the definitions of aj; and @j. Thus, ag < aj; < aj
when both o; and @}; are defined, and using the indifference conditions in (14) and (20), we have the
result in Lemma 4. When @7 is not defined, the results in Lemma 4 follow given that AIl*(a) < R,
for o < o, and AIT* () > R, for o > afy.

Proposition 3

To start, note that from Lemma 2, if (2A t) > 0, lim AIT* (o) > 0. Since by Lemma 2 AIT (0) =
a—0o0

lim AII (a) = 0, and AIl* (0) = —4, thls guarantees that AIT* () and AIT (o) cross at least once

a—0o0

over the support of . To prove that AIT* () and AII () cross only once at a unique value of «,
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AIT* (o, A)

All(o,A)
I must show that For > =5

To start, note that this condition simplifies to

o8 () S o (a)
Oa oJe"

B*
Note that ‘%T(a) 1s written as:

orB (a) A%k
D (2bark + 1)?
and aﬂgéa) is written as:
A%k t
a8 (a) (4bak+1)2 @< 4bk(A—t)
da A2k th(4A—t)

_ ot
@bak+1)?  a(2bakt1)? ¥ TE(AD

Clearly, aﬂga(a) > aﬂgoga) for all . Hence, when % >0, B* - Bif a > agp«. If 7(211;15)7& <4,
B > B* for all a.

Existence and Uniqueness of R,

The supply of selling firms, starting from 0 at R, = 0, is increasing in the acquisition price. In
contrast, starting from positive demand at R, = 0, the demand for capital is decreasing in the
acquisition price. Eventually, there exists a value of R, at which acquisition demand, both foreign
and domestic, is zero. Hence, there exists a unique R, > 0 such that (23) is satisfied.

Existence and Uniqueness of A

A sketch of the proof is as follows. A full proof is available at the author’s website. Through (24),
there are direct effects of A on the profit function, all of which are positive. There are also indirect
effects through the limits of integration. However, by applying Leibniz rule, all indirect effects
cancel out, since the productivity cutoffs are defined by the equality of profit functions, which are
of course the intergrands in (24). Thus, regardless which acquisition equilibrium the industry is in,
all indirect effects are zero, and the derivative of the left-hand side of (24) is always positive. Since
profits are zero when A = 0, provided that the fixed entry costs are not too high, there exists a
unique equilibrium value of A.
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Possible Equilibria

Case Sorting of Firms (in «) Oy Op OB«
Discussed in Section 3

1 S,N,B,N (as,ap)U(ag, ) (ap,ap) 0

2 S,N,B,B* N (as,ap) U (apx,o0) (ag,app~) (app+,ap+)
3 S,N, B, B* (as,ap) (ap,app-) (app+;o0)
4 S7 N7B* (a37g3) 0 (aB*VOO)

5 S,N,B*,N (as,apg) U (ap~,o0) 0 (apg«,ap~)
Not discussed in Section 3

6 S,N,B,N,B* N (as,ap)U(ap,apg.)U(ap-, o) (ag,ap) (apg«,ap+)
7 S,N,B,N, B* (as,ag)U(ap,ag.) (ag,ap) (ags, )

The five main cases are discussed at the end of Section 2 and the beginning of Section 3. The two
additional cases are possible when the following conditions are true:

AH * * *

0All(app) _ , _ OAIl (app-)
oa o«

and AH(O[BB*) < Ra

Essentially, for there to be a region in-between domestic and foreign acquisitions such that doing
nothing is profitable, at the indifference point between domestic and foreign acquisitions, neither
should be profitable relative to the acquisition price but foreign acquisition incentives should be
increasing in productivity while domestic acquisition incentives should be decreasing in productivity.

B Simulation Details

Parameters for Simulation of the model

Parameter Value Notes

0 10 Maximum marginal utility of the differentiated good
n 1 Utility parameter

0% 0.1 Utility parameter

k 1 Initial capital endowment per firm

Fg 1 Fixed cost of entry

G(a) 1— (1)"  Pareto productivity distribution, a € (1, 00)

h 1.3 Pareto dispersion parameter

) varies Fixed cost of foreign investment

t varies Per-unit cost of exports

The simulation itself uses Broyden’s method for solving the system of nonlinear equations. The
difficulty in solving the model is that to use a standard Newton-Raphson method, one needs to solve
for the explicit form of the Jacobian of the system of equations. Broyden’s method approximates
this Jacobian after each iteration.

As there is an analytical solution for the case of free trade, I start with this case and incrementally
adjust t and § away from free trade, using the results from the previous case as the initial conditions
of the simulation, and in particular, the initial guess of the Jacobian. The code of the simulation
used to construct the figures in the paper is available upon request.
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