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Abstract

In this paper I show that managerial talent endowments can be a
source of selection effects: when the talent endowment becomes larger,
productive firms expand their product porfolio and put more pressure
on less productive firms. The productivity cut-off is therefore higher.
In open economies with labor mobility, we have an integrated world
and free trade enhances the welfare of the trading countries. When
labor cannot move, however, firms in the country with more talent
will have a greater scope but a smaller intensive margin than those
firms with the same productivity level in another country. The paper
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1 Introduction

The emergence of multiproduct firms has been well documented both in
advanced and in developing countries. Bernard, Redding and Schott (2010)
found that 39 percent of American firms produce more than one product;
these accounted for 87 percent of output in 1997. In Brazil, according to
Arkolakis and Muendler (2009), 25 percent of exporters ship more than 10
products at the HS-6 digit level; they accounted for 75 percent of total exports
in 2000.

This fact explains the recent and growing literature about multiproduct
firms. This literature focuses mostly on the consequences of competition
effects: the degree of competition intensity determines the number of firms
and their scope. On the demand side, bigger markets (less competitive) host
more firms, each produces more products. On the production side, an influx
of foreign firms, thanks to international trade, induces more competition
causing more firms to exit the market and making the surviving firms reduce
their scope. In general, these competition effects depend on whether the firms
are identical in their productivity or not. Feenstra and Ma (2008) show that
in the former case, an increase in market size leads to more producing firms,
whereas in the latter case, their number is independent of the market size.
Allanson and Montagna (2005) use a nested CES preference utility function
to prove that in the long run, a firm’s scope is independent of the market
size. Using the core-product approach Mayer, Melitz and Ottaviano (2009)
claim, however, that firms respond to more intense competition by focusing
on a few products and discontinuing the ones that are far from their core
product.

In this paper I take a rather different approach. The source of the compe-
tition effect does not come from the size of the market or from trade opening,
but from the multiproduct feature of the model. Managing multiple brands is
deemed to be costly because it requires organizational and managerial skills
(Nocke and Yeaple 2006). When this management cost is lower though, the
more productive firms can expand their scope by introducing new varieties.
This creates two effects: on the production side, new varieties absorb input
resources, leaving the unproductive firms with less input for their production;
on the demand side, the introduction of the new varieties reduces the market



share of existing ones varieties (the cannibalization effect). Both effects re-
sult in the unproductive firms producing and selling less, even to the extent
that some of them do not make enough profit to cover their fixed costs.

The cost of introducing varieties can take many forms, as explained in
the literature. It can be in the form of the cannibalization effect: when a
firm introduces new varieties that drive down demand for existing varieties,
including those of the firm itself(Feenstra and Ma 2008). Another form is
flexible manufacturing or core competence, which is introduced in Eckel and
Neary (2010), and Mayer, Melitz and Ottaviano (2009): every firm has a
product that they can produce the best, and the farther a product is from
this core product, the higher the marginal cost it incurs.

Based on the finding of Schoar (2002) that firms see their total factor
productivity diminish when introducing new varieties, one can say that the
more varieties a firm has, the more difficult they are to manage, which raises
costs (or lowers productivity). Nocke and Yeaple (2006) assume that the
marginal cost of a firm increases with its scope. The implication of their
assumption is that bigger firms, when everything else is controlled, are likely
to be less productive, which is inconsistent with many empirical findings.
For example Lee and Tang (2001) report that in Canada firms with more
than 500 employees and firms with between 100 and 500 employees are 17
percent and 15 percent respectively more productive than firms with less
than 100 employees. The results they found regarding the U.S. were similar.
Other evidence can be found in Van Ark and Monnikhof (1996) and Baldwin,
Jarmin and Tang (2002). This paper takes a different approach, assuming
that the marginal costs of a firm are independent of its scope. However,
a firm has to pay a management cost that increases with the number of
varieties it develops. Unlike in Arkolakis and Muendler (2009), in which this
cost increases linearly with the number of brands, I assume a diminishing
marginal return; this allows me to create the competition effect I discuss
above.

In my model a firm needs to hire talent to work in its headquarters to
manage its product lines. With the diminishing marginal return of talent,
we have a similar implication as in the flexible manufacturing literature: it
is better, at least for the unproductive firms, to focus on a few products that
they can produce best. In relation to this, each country too, is endowed with
a number of talented people. When total talent increases, due to education or
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immigration policies, management costs are lowered, thus favoring the more
productive firms. Indeed, they can expand their scope. The market also
becomes more competitive, the productivity of marginal firms rises, and the
number of incumbent firms falls. As a result, the price index falls and social
welfare is enhanced. This gain depends on the degree of firm heterogeneity
and the managerial technology of the country. When firms are heterogeneous,
new varieties have a large cost-advantage over the other varieties, resulting in
a significant fall in the price index. In addition, when firms can manage their
brands efficiently (for instance through more skilled managers), there will be
more new varieties introduced, making consumers better off via their love of
variety. A country with advanced managerial skills or high firm heterogeneity
can benefit from education or immigration policies that improve the quantity
or quality of the national talent endowment.

When two countries, identical in everything but their talent endowments,
decide to engage in trade, the productive firms in those countries have the
opportunity to sell abroad. This enables them to expand their production,
both the intensive and extensive margins. They therefore use more labor and
talent, which puts pressure on the unproductive firms. When labor is allowed
to move between countries, for example with regional integration, the firms
in the country with more talent that would have to exit under autarky now
compete with the less productive firms in the other country for the same pool
of workers (note that when under autarky, the country with more talent has
a higher productivity cutoff for survival). As a result, the cutoff in the former
country is no longer higher than that of the other country: they are in fact
equal. When labor is not allowed to move, however, the unproductive firms
in the country with more talent are not competing with the unproductive
firms in the other country, and in fact they are in competition for labor and
talent with the more productive firms in their country. The result is that the
country with more talent has a higher cutoff than the other country, as in
autarky.

With labor mobility, the two countries form an integrated economy with
factor price equalization. Firms in both countries with the same productivity
level will have identical intensive and extensive margins. Consumers are
better off thanks to a higher number of varieties and a lower price index.
With labor immobility, firms in the country with more talent will have a
greater scope but lower sales per brand. Consumers in the country with less



talent can be worse off if their wages fall more than the price index does.

Besides opening a new channel of competition as discussed above, this
paper also provides a picture of the extensive margin of the firms. In the
models with single product firms, when there are less incumbent firms due to
more competition, we have a loss of varieties. However, in my model, when
there is more competition, productive firms expand their product portfolio.
As a result, knowing the number of products per firm can help to correct any
bias when quantifying the variety gain. Moreover, productivity measurement
can be biased in the case of single product firms (De Loecker 2010). Knowing
how the firm chooses its scope is one way to correct this bias (Bernard,

Redding and Schott 2009).

The paper is organized as follows: in the next section, I will discuss the
case of a closed economy; the case of an open economy will be considered in
Section 3; while Section 4 has the conclusion.

2 Closed economy

I assume there are L workers and S managers in an economy. They have
different skills that are used in different positions, as will be clarified later.
The markets for workers and managers are competitive. All the workers and
managers are, however, consumers with the same preferences. There are an
infinite number of potential firms in a single industry. The firms compete in
a monopolistic market. Each of them, if they decide to produce, can choose
how many products and how much of each product they want to produce
and sell.

2.1 Consumer’s preferences and demand

Our consumers’ preferences follow the Dixit-Stiglitz framework. There is a
certain number M of producing firms, which has to be determined endoge-
nously, in the economy, each of which is associated with a certain productivity
level. A firm with productivity level 8 decides to produce a certain number
of products n (0). The utility of a representative consumer is given by:
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U= / (O Mn(O)F(0)d0 | 0 < p<1.

The function f (#) is the probability density function of the firms’ pro-
ductivity. All of the brands within a firm are identical; therefore, all will
have the same price. All the varieties in the economy are symmetric to the
consumers. Assume that a representative consumer has disposable income
E. His consumption equation will be:

f?(?)}iU s.t. /p(@)q(@)Mn(Q)f(H)d@ =F,

This provides the following:

q(0) = (@) o %

where P is considered as the price index in the industry:

1—p

pP= ( / p(0)75 Mn(0) f(e)de) " (1)

Since all the consumers have the same preferences, total demand for each
variety is given by

0= (°5) o )

where R is the total revenue (or total spending) in the industry.

2.2 Production of multiproduct firms

The game for the producers is now detailed. To enter the industry each firm
has to pay a fixed entry cost f. in units of unskilled labor, which is used
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as the numeraire. Denote M; the number of firms that pay that entry cost.
Those firms then draw their productivity from an exponential distribution
with the following probability distribution function:

f(0) =re.
The lower  is, the more heterogeneous the firms are in their productivity
level.

After discovering its productivity level, a firm decides whether to stay
or exit the industry. If it stays, it has to pay a fixed cost F. Let M,
denote the number of firms that stay in the industry. These producing firms
decide how many products they want to develop, and how much of each
they want to produce. I assume that managing the brands requires skilled
labor, which I call talent. Production is assumed to be simpler and can
be done by unskilled workers' Managing is assumed to be characterized by
the diminishing marginal return. More specifically, the number of managers
required for a given number of brands is

F,(n)=n",m> 1.

The parameter m represents the managerial "technology" in this country.
A low m indicates the firms are more efficient in managerial use. It also
indicates the quality of the managers. The more skilled they are, the lower m
is.

Together with choosing the number of brands to develop, the firm decides
how much to produce of each brand. The unit cost of production, in units
of unskilled labor, depends on its productivity draw:

c(0)=e".

Hence the problem of choosing the quantity for each brand is as follows:

!This management cost can be considered as a type of fixed cost. Here I divide the
fixed cost into high level and low level costs. The former consists of administrating and
coordinating the many products by the managers or the skilled labor. The latter are the
"simpler" activities such as advertising, customer service, etc. that can be done by less
skilled labor.



maxpq — cq.
p

With the demand given from (2), we have the pricing strategy

c(6
p0) =0, 3
p
which yields the profit per brand:
1 (0) = (1= p)PT Re(6) 7. (4)

I want to clarify the notation for the profits of the firms. Each producing
firm pays three different types of cost. First, it pays its workers, then it pays
its managers, and finally, it pays its fixed costs. I will use the subscripts 1,2, 3
to denote the profit of the firms after paying each of the different types of
cost. The total profit of the industry after paying the variable cost (payment
to workers) is given by:

I1; = /Mln(ﬁ)m(ﬁ)ye_wdH
0

Besides choosing the intensive margin and paying its workers, the firm
also has to decide on its optimal scope. If it chooses to develop n brands,
it needs to hire n managers, each of whom receiving a wage w. Their
management cost is then wn™, which leads to the equation for choosing the
optimal scope as:

maxnmy(0) —wn™
n

This equation yields the following solution:

71(0) = wmn™ " (0) (5)



2.3 Equilibrium

There are S managers in the country, so the total management cost is wS.
After net management costs, the total profit in the industry is then:

H2 == H1 —U)S

Finally, each firm has to pay a fixed cost F' in units of labor. From (5) we
see that the profit of a firm with productivity 6 after paying the management
tq m—1
is ™=n (0) m (0).

m

The marginal firm is defined as a firm that produces one product (n (5) = 1>

and whose net profit after management costs is just enough to cover the fixed
cost F'. Therefore the zero-profit cutoft condition is

m—1

m(0) = F. (6)

Here § denotes the cutoff productivity level. The probability that an entrant
is active is then e™?, which yields the relationship between M; and Ms:

My = Mye . (7)

Since only incumbent firms pay the fixed costs, the total net profit in
the industry is given by:

I3 =11, — M,F.
There are an infinite number of entrants who are free to enter the indus-
try if they pay the entry cost, the ex-ante expected profit they would receive
after entry has to be at least equal to the entry cost. The expected profit
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e}

they receive is /n(G)ﬂg(G)’ye_wd@ where 73(0) is the net profit per brand.

0
We then have the free entry condition:

[e.9]

fo= [ n(0)ms(6)ye0db. (8)

Q::)\

In the monopolistic framework, the firms have a constant markup, as
shown in the pricing strategy (3). This feature implies that the variable
costs (which are the payment to the workers) are proportional to the total
revenue in this industry. As a result, the total net profit of the whole industry
after paying variable costs is also proportional to total revenue

II, = (1-p)R. (9)

The management cost can be calculated by replacing the number of
products per firm by (5) in the talent market clearing condition:

wS = E (10)

m

From (8) we can show that the total net profit of the active firms is equal
to the entry cost that the new entrants have to pay:

Hg = M1/n(9)7rg(9)’yewd9 = lee
0
Labor in this economy is used to pay for the entry cost, the variable
production cost, and the fixed cost. With the entry cost equal to II3 and the

management cost proportional to total revenue (see equations 9 and 10), we
have:
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L

1— =2’

m

R:

(11)

Lemma 1 Total income R is proportional to the number of unskilled workers
and is unchanged when the talent endowment increases.

Then from (10) and (11) I calculate the salaries of the managers:

_(d=-pR_ (1-pL
TS S (m—1+p) S (12)

An increase in talent endowment implies lower salaries for the managers.
Indeed, a larger talent endowment means more managers, therefore making
the talent market more competitive, reducing the price of talent. Having
more managers also induces more competition in the good market leading to
the following result:

Proposition 2 Higher talent endowment makes the competition among firms
more intense: the productivity cut-off level is higher.

Proof. See Appendix. m

The intuition is as follows. Higher talent endowment reduces wage for
talent, as in (12). As a result, from (5) we see that the productive firms are
able to introduce more varieties. This has two effects on the unproductive
firms. The first effect is on the demand side where the revenues of the unpro-
ductive firms shrink due to the arrival of the new varieties with lower prices.
This effect is similar to a decrease in the market size. The difference here is
that the consequences are not the same for every firm as the least productive
firms take the hardest hit because their price is far less an advantage than the
others. From the demand function (2) we see that the extent of the change
on the whole economy depends on the degree of firm heterogeneity: when the
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firms are more heterogeneous (low 7), the new varieties have a far greater
cost advantage over existing varieties, and the impact on the unproductive
firms is more severe. The second effect is on the production side, which is
similar to what is described in Melitz (2003) when the firms are allowed to
export. We can think of an export variety as a new variety introduced by the
more productive firms in my model. They now can expand their production,
hence using more labor. The unproductive firms as a consequence now have
less labor to produce with. The extent of this effect depends on how many
new varieties are introduced into the market, which depends on the manage-
ment technology of the country, as in (5). When the parameter m is low,
the firms are efficient in managing their brands, and more varieties will be
introduced. The competition in the labor market is also more intense. Both
the effects on the demand side and those on the production side have the
same consequence: the unproductive firms have fewer sales. Some of them
(the least productive ones) will have to exit the market, as they can not pay
their fixed costs. As the result, the cutoff productivity level is raised.

From (20) since the cutoff level is higher and the total income is a con-
stant, we can see that the price index is lower. From (7) and (21) we see that
after an increase in the number of talent, the number of entrants rises but the
number of incumbents falls. This encourages more firms to enter the indus-
try, but the competition is so fierce that only the more productive firms can
survive. This result does not depend on the assumption that managers are
only employed in the management and the fixed cost F describes unskilled
labor. What does matter is that when the talent endowment is larger, there
are more people who can manage the products. As I discussed above, this
results in more intense competition as the productive firms can increase their
number of products.

More competition in the market implies a lower price index (see the
proof in the appendix). With the wage taken as the numeraire, the workers
benefits from an increase in talent endowment since their purchasing power
is higher. The managers, however, may be worse off because their wage is
lower than before. Indeed, their welfare depends on how many of them in the
market: if there are not many of them then they are better off when there is
additional talent; but when there are already many managers in the market,
a few more of them means a reduction in their welfare (the proof is given in
the appendix). This result is intuitive: if there are many managers in the
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market, it becomes more difficult for the firms to recruit the new managers
as they bring little profit to the firms. This lowers the compensation of the
current managers, making them worse off.

I summarize those results by the following proposition:

Proposition 3 An increase in the talent endowment lowers the price index,
which provides welfare gains for workers. Managers are better off when there
s not much talent and are worse off otherwise.

Proof. See Appendix. m

3 Open economy

In this section I consider two identical countries that engage in free trade.
These two countries will be denoted as Home (H) and Foreign (F'). They
differ only in their talent endowment: the Home country is assumed to have
more talent than the Foreign country. A firm’s nationality is defined as the
location of its headquarters. This model also assumes that managers cannot
move across borders; labor, however, may or may not move across the border
2. The two possibilities will be discussed below.

3.1 Regional integration with labor mobility

In this first case, labor can move freely across borders. An example of this
case is the European Union, in which people are free to work in the country
of their choice . With a competitive labor market, the wages for workers
have to be the same across countries. I take this wage level as the numeraire.

2We will see later that the immobility example leads to factor price equalization, there-
fore the assumption of labor mobility can be made without loss of generality.

31t can be argued that there might be some moving costs that restrict people from
relocating their house. However, one can think that the low skill workers, in particular
from Eastern Europe, might have low moving costs and are willing to move.
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I will use the subscripts H and F' to distinguish the variables in the
Home and in the Foreign country respectively. However, the subscripts will
be dropped if there is no confusion. Due to the trade balance, the total
revenues of the firms and the total incomes of the workers and managers in
each country have to be equal:

R=L+wS

Similar to a case when both countries are under autarky, it can be shown
that total income of each country is proportional to the number of workers
in that country:

L

1— =

m

R:

As a result, the wages of managers in each country are given by:

. (A=p)Ly

T =1+ ) Su 19)
(I =p)Lp

e = (m—1+p) Sk’ (14)

Because of labor mobility, the wages of workers are equal across countries.
Without loss of generality, assume that the salaries of managers in the Home
country are lower than in the Foreign country. Since the wages of workers
are the same, the marginal costs of two firms with equal productivity *, one
in each country, are the same. Therefore they have the same sales, and the
same profit per product. As the salaries of managers in the Home country
are lower, the Home firm develops more products than the Foreign firm.

This is, however, not a stable equilibrium. In fact, for any firm in the
Foreign country, there is at least one firm in the Home country that can use
the one additional unit of labor more efficiently. Indeed, with one additional

4From now on, I will compare the firms in the Home country with the firms in the
Foreign country with the same productivity level. They will be called comparable firms.
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60
np(0)”
Its total product then increases by e”. This increase does not depend on
where the firm is located; a foreign firm with the same productivity level
also increases its product by the same level. The difference appears in the
extensive margin, which has an impact on the price the firm charges. Indeed,
since the Home firm has more products, its intensive margin increases by
less, which leads to a lower fall in its price. As a result, its total sales are
higher than the Foreign firm’s. Consequently, the Home firm can pay more
to one additional unit of labor than the Foreign firm can, which results in
a movement of labor from the Foreign country to the Home country. This
labor movement stops when we have factor price equalization.

unit of labor, the Home firm can increase its output per product by
0

The two countries are identical in all aspects other than their talent
endowments. In particular, the consumers in both countries have the same
preferences over the same basket of goods, so there is the common price index

P= /MLlepP (0)ny (0) ve_wd@ + /Mlvpplpp (0)ng(0) 76‘”’9d9

91.1 aF

where /H\H and 5F denote the Home and Foreign cutoffs. With this same price
index and the same pricing strategy due to the monopolistic competition,
two firms with the same productivity level in the Home and Foreign countries
will have the same gross profit (after paying the labor production cost) per
variety:

T1,H (9) = T1,F (9) .

The formula that determines the cut-off level (6) then implies that the
cutoffs in both countries are the same. As workers are paid equally, if the

firms have the same productivity level in both countries, they will have the
same marginal cost, or the same unit price as in (3). From the demand
function (2), for each brand they develop they have the same sales, the same
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revenues and the same profit ;. Since management costs are equal due to
factor price equalization, from the optimal scope condition (5) the firms in
the Home country have the same number of brands as the comparable ones
in the Foreign country. As a result, we have an integrated economy.

Proposition 4 In both countries, the price index is lower than in autarky.

Proof. See Appendix. m

This lower price index implies that both countries gain from trade (note
that the total revenues are proportional to the number of workers). However,
the gains are not distributed equally among consumers. The workers in both
countries are the clear winners because the price index, in terms of their
wages, decreases. The welfare effect on managers is less clear-cut. Talent
in the Home country is the winner with the largest gains because not only
is the price index lower, their salaries also increase since the relative factor
endowment favors them in free trade (é < SH2‘£SF) according to equations
12 and 13. Talent in the Foreign country, however, can find themselves
disadvantaged compared to in an autarky. Indeed, their salaries are lower

since the relative factor endowment does not favor them in free trade (é >

SHQJ’:SF). Therefore, if the decrease in their salaries is more than that of the

price index, they are worse-off. This happens when the talent endowments
are sufficiently different as this reduces significantly the salaries of Foreign
managers; and when the firms are less heterogeneous, which implies the price
index does not decrease much. This result is in line with Krugman (1994)
when he shows that the scarce factor (which is talent in our case) loses when
the two countries are dissimilar in their factor endowment and when the
products are less differentiated.

To summarize the above results, we have the following proposition:

Proposition 5 With labor mobility, the productivity cutoffs in both countries
are the same. The country with the higher talent endowment will see an influx
of workers from the other country, which imports the management services.
The two countries form an integrated world. Almost all consumers are better
off, except for the managers in the Foreign country who could be worse off
when talent endowments are greatly different and firm heterogeneity is small.
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3.2 Free trade with labor immobility

We have seen in the previous section that where labor is free to move across
borders the two countries form an integrated economy where the wages are
the same. As a result, the firms in both countries behave the same way:
with the same productivity level, they develop the same number of products
and sell the same amount of units per product. In this section, labor is
not allowed to move. We will see that the production costs, in particular
the salaries of workers and managers are different, which implies that the
comparable firms will not produce the same amount of goods. First, I will
prove the following result:

Lemma 6 If the firms in one country produce more products than the com-
parable firms in the other country, they will produce less units per product
than the comparable firms in the other country. In other words, if ng (0) >
nr (0) then we must have qi () < qr (0) and vice versa.

Proof. Without loss of generality, I assume that the Home firms have higher
intensive and extensive margins than the comparable firms in the Foreign
country. Since the intensive margin of a Home firm is higher, its marginal
cost has to be lower than that of a foreign firm with the same productivity
level, which implies that the wage of workers in the Home country is lower.

ng (9) 7T37H (9) = Ny (9) 7T27H (9) — F
m—1

= m TLH<¢9)7T17H(9)—F

m—1

m TLF((9)7T17F(9)—FU}O
= TZF<9>7T37F(9).

The zero cutoff profit conditions in the Home country and in the Foreign
country are

m—1

m—17TLF (gp)

m W,

TLH <§H> =F=
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We then have 7; g <§H> < TR (§F> because w, > 1. Hence m; <§H> <

T1LH (51{) < MF <§p), which implies §H < gp.Because the cutoff is lower,

and ny (0) w35 (6) > np (0) 75, (0), the average profit in the Home country
is higher:

[ru@msn@ne a0 > [n(O)ms (011 as.

GH 9F

The entry cost in the Home country f, is, however, lower than in the
Foreign country (because the wages are higher in the Foreign country). We
thus have a contradiction. m

Since managers are more numerous in the Home country, it can be shown
that the salaries of the Home managers, relative to the wages of the workers,
are lower than in the Foreign country. Indeed, with the same argument as in
the case of mobile labor (the actual proof can be found in the appendix), the
relative salaries for managers in the Home and Foreign countries are given

by:

1—p L/SH
= ) 15
BT s N 15)
wrp  1—p L/Sk (16)

w, m L (1—p)+p

These two formulas yield:

Wr
wg < .
o

The lemma below shows that that the wages of workers in the Foreign
country have to be lower than in the Home country.

Lemma 7 The country with more talent has a higher wage for workers.
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Proof. By contradiction, let me assume the inverse. This implies that the
marginal cost is higher in the Foreign country, and hence the unit price is
higher:

The monopolistic demand (2) implies that the sale per product is there-
fore higher in the Home country. As a result, Home country firms have more
profit per brand than those in the Foreign country:

T1,H (9) > T1,F (9) .

The number of brands per firm in the Home country is given by

i“H—@) " . (17)

wyg m

i (0) = (

Similarly, the number of brands per firm in the Foreign country is

wf m

o () (wf nf <9>> — 18)

Since 1 g () > 71 r (0) and ﬁ > = then we have ny (0) > nr (0).
This is a contradiction, according to lemma 6, because the Home firms can
not develop more products and sell more units per product than the compa-
rable firms in the Foreign country. m

The two lemmas above lead us to the following result:

Proposition 8 The firms in the country with more talent develop more prod-
ucts but sell less units per product.

Proof. From lemma 7, the pricing rule (3) and the demand function (2), it
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is clear that the Home firms produce less per product than the comparable
firms in the Foreign country. From (15),(16),(17) and (18) we have

() - w

The ratio of the extensive margin of two comparable firms in the Home
and in the Foreign country does not depend on their productivity. Therefore,
either the Home firms have higher extensive margins, or the Foreign firms
have higher extensive margins. The second scenario is ruled out by Lemma
7. Therefore the Home firms have higher extensive margins than the Foreign
firms. m

Having a larger talent endowment makes the Home firms focus on devel-
oping more products and also creates a more competitive environment where
only the good firms can survive as we see in the following proposition.

Proposition 9 In the country with a larger talent endowment, the competi-
tion s fiercer, represented by a higher productivity cut-off.

Proof. Since the wages of workers in the Home country are higher, it is clear
that my p (#) > 71 (). From (6) we have

m—1

_ 1 _
T1,F <9F) =w,F < F = mm T1,H (0[{) .

We can rewrite this as

T1,H (EF) < T1,F (@v) < T1,H </9\H> .

The formula above implies that the cutoff in the Home country is higher than
that in the Foreign country. m
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Note that in the previous case, in which labor is mobile, the cutoffs in
both countries are the same. As discussed above, the opportunity to sell
abroad allows the more productive firms in both countries to expand their
production, both the intensive margin (the market size effect, see equation
4) and the extensive margin (more profit per brand enables the firms to pay
for the managers to develop more brands, as in equation 5). Increases in
the intensive margin imply more demand for labor, whereas increases in the
extensive margin lead to higher demand for talent. These two effects put
pressure on the unproductive firms. The difference between the case of labor
mobility and the case of labor immobility is that in the former case, the
unproductive firms in the Home country compete with all the other firms,
in particular the unproductive firms in the Foreign country, for the same
pool of labor. In the latter case, however, their competitors are the more
productive firms in the Home country. Compared to the Foreign country,
the high talent endowment enables the more productive firms in the Home
country to produce more varieties, and therefore, acquire more labor than the
firms with the same productivity level in the Foreign country. Consequently,
the unproductive firms in the Home country face more competition than their
comparable firms in the Foreign country, which explains why the cut-off in
the Home country is higher.

The last two propositions show the trade pattern. Since the cut-off level
in the Foreign country is lower, this country exports the varieties produced
by the unproductive firms, which have high prices. With more talent in the
Home country, the productive firms in this country develop more varieties
than the comparable firms in the Foreign country. As a result, the Home
country exports the varieties with low prices. These varieties use more labor
and less talent relatively to the varieties exported by the Home firms. There-
fore the factor content of trade is that the Home country exports talent and
the Foreign country exports labor.

It can be shown (in the appendix) that the wages of the managers, rel-
ative to the wages of the workers, do not change from autarky to free trade
in both countries. Therefore it is possible that free trade worsen welfare
for one of the countries. Indeed, while free trade enhances welfare for the
Home country, the Foreign country can be worse off. This is because with
less talent, competition in the Foreign country is less fierce than in the Home
country (the cut-off is lower). As a result, there are more unproductive firms
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in the Foreign country. When the Foreign country opens up to trade with
the Home country, the Foreign firms have to lower their prices in order to
compete with the more productive firms in the Home country. The result is
that wages in the Foreign country are lower than in autarky.

To illustrate this possibility, I run a numerical case in which I choose
L=1,S4=.1,5%=.09, f.=10, F =1,m =5,y =5,p =.75. (This p was
chosen to be consistent with other studies, in particular Broda and Weinstein
2006.) In this case, the price index in the Home country in autarky is 3.34 and
the wage of the managers is .53. In the Foreign country, the corresponding
values are 3.37 and .59. When the two countries engage in free trade, the
price index is 2.65. Since the wages of workers and salaries of managers
in the Home country do not change, they are all better off. However, the
wages of workers and managers in the Foreign country are now .30 and .17
respectively. They are all worse off as their wages fall more than the change
in the price index.

Unlike the previous case, the workers in the Foreign country can not move
to the Home country where labor is more needed. In this case, compared to
the case with factor mobility, the Home managers and the Foreign workers
lose: while the Home managers are no longer the winners with the largest
gains in free trade, the Foreign workers now may become the losers.

4 Conclusion

In this paper I extended Melitz’s (2003) model so as to allow firms to pro-
duce more than one product. This proves to be a new source of competition
and a new channel for welfare gains. With more talent available, the more
productive firms can develop more products. This has two effects on the un-
productive firms: not only do they have to sell less due to the arrival of new
varieties with lower prices, they also face more pressure on the labor mar-
ket. A higher survival cut-off is the result of this more competitive market.
Moreover, the economy enjoys more new varieties from the productive firms,
with lower prices. A higher talent endowment enhances welfare across the
whole economy, although talented workers could be worse off if their wage
decreases more than the price index. I also show that the effects are more

22



pronounced (the gains are bigger) if the firms are more heterogeneous or
management is more efficient. One way to make management more efficient
is to improve the quality of the managers. The talent endowment can be
increased via education and immigration policies, but policy makers should
also pay attention to the quality of new talent.

When two identical countries, differing only in their talent endowment,
engage in free trade, and labor is allowed to move between these countries,
I show that we can replicate an integrated economy with factor price equal-
ization. The price index is lower than in autarky, and both countries hence
gain from trade, although the managers in the country with less talent may
be worse off.

When labor is not allowed to move, we do not have factor price equal-
ization: the country with more talent has higher wages for labor and lower
wages for managers than in the other country. Competition in the more
talented Home country is more intense, resulting in a higher survival cut-off
than in the Foreign country. The Home firms develop more products but
produce less of each product than Foreign firms with the same productivity
level. The larger talent endowment presents advantages to the Home country:
their consumers are guaranteed to be the winners in free trade.

5 Appendix

5.1 Proof of proposition 2

From (1) we have:
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(mw)> <1 v(l—p)(m—1)> (A=emt) _p)p
1, (=p)(m=D) '

p(1—p) 5 RN,

P =

(19)

We can make use of the zero-profit cutoff condition (6):

= - e m

" p(1—p)m RmM;™

Finally from the free-entry condition (8) we have

Iy M —wS—MF  (1-p)(1-L2)R—e?MF

fe

M, M, M, ’
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or

a = Ep A=) B (21)
fe+ Fe?

Substituting M;by (21) into (20) we have

m—1

1 a(m=1)7

F o« wme m <f€+Fe"Y§> (22)

m—1

m

x wm (feeVa + F) ,

The formula above shows that when the wage of managers w is lower
(due to an increase in the talent endowment), the cut-off # is higher.

5.2 Proof of proposition 3

First I will prove that the price index falls when there is more talent. From
(20), we have:

m—1
1 om0y [ R m
F O( w'me m 9 _— .
M,
Using (19) we have:
R (m=1)(1-p)
1-p 1-p 20=p)(m=-1)7y mp
F7 o weme om0 —
My

1-p 9
x R 7 Pé’.

From (11), (22) and (12) we have:
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B here is a constant. This formula shows an increase in the talent endow-
ment S reduces the price index. Therefore, the workers are the clear winner.
The managers, however, may be worse-off because their salaries are lower.
Indeed, from (12) and (23) the real salaries of the managers are proportional

1

- 1 o
to L7 [(%)V m-1 _ B (%)W] " Since v — -5 < 1, this real salary increases

with S (or decreases with ) when S is small enough (or % big enough).
5.3 Proof of proposition 4

From (6) we have:

or

x P(2L)7 <(¥) " _C>
o PLl;Pp ((SH z SFz(lp)(gnl)’Yl) m-1 B C) '

C here is a constant. The price index in the integrated economy is

. . Sp+S 5
lower than that of the Foreign country in autarky because 2%7°F > =F.

It is also lower than that of the Home country because % > 21 and

L
(=p)(m=1)y 4
2 > 1.
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5.4 The wage for managers in free trade with labor
immobility is proportional to the number of work-
ers

Similarly to the case in autarky, the managerial cost is proportional to II; :

From the pricing strategy (3), the production labor cost is always pro-
portional to the sales of the firm. Therefore, we have

The free-entry condition in the Home country is given by

o0

/n(@)ﬂg(ﬁ)”yewd@ = fe,

)

which yields

H3 - lee-

Total demand for labor in the Home country is
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LP = M,f. + MyF + pR
= I3 + MyF + pR

= II; —wS + pR
= mT; I, + pR
— m—_l(l—p)+p R
Then,
L

R= .
2L (l=p)+p

From the formulas above, the wage for managers are then proportional
to the number of workers.

References

[1] Allanson, Paul, and Catia Montagna (2005), Multiproduct Firms and
Market Structure: An Ezplorative Application to the Product Life Cycle,
International Journal of Industrial Organization 23, pp.587-597.

[2] Arkolakis, Costas, and Marc-Andreas Muendler (2009), The Extensive
Margin of Exporting Goods: A Firm-level Analysis, working paper.

[3] Baldwin, J. R., R. Jarmin and J. Tang (2002), The Trend to Smaller
Producers in Manufacturing: A Canada/U.S. Comparison, Economic
Analysis Research Paper Series, No. 3, Statistics Canada.

[4] Baldwin, John, and Wulong Gu (2009), The Impact of Trade on Plant
Scale, Production-Run Length and Diversification In T. Dunne, J. B.
Jensen and M. J. Roberts (eds.), Producers Dynamics: New Evidence
from Micro Data, University of Chicago Press, Chicago.

[5] Bernard, Andrew B., Stephen J. Redding and Peter K. Schott (2009),
Products and Productivity, working paper.

28



[6]

[10]

[11]

Bernard, Andrew B., Stephen J. Redding and Peter K. Schott (2010),
Multiproduct Firms and Product Switching, American Economic Review
Vol. 100, No. 1, March 2010, pp.70-97.

Broda, Christian, and David E. Weinstein (2006), Globalization and the
Gains from Variety, The Quarterly Journal of Economics, MIT Press,
vol. 121(2), p. 541-585, May

De Loecker, Jan (2010), Product Differentiation, Multi-Product Firms
and FEstimating the Impact of Trade Liberalization on Productivity,
NBER wp.13155

Eckel, Carsten, and J. Peter Neary (2010), Multi-Product Firms and
Flexible Manufacturing in the Global Economy, Review of Economic
Studies 77, pp.188-217.

Feenstra, Robert C., and Hong Ma (2008), Optimal Choice of Product
Scope for Multiproduct Firms under Monopolistic Competition. In Help-
man, Elhanan, Dalia Marin and Thierry Verdier (eds.) The Organization
of Firms in a Global Economy, Harvard University Press, Cambridge

MA.

Goldberg, Pinelopi K., Amit Khandelwal, Nina Pavcnik and Petia
Topalova (2010), Multi-product Firms and Product Turnover in the De-
veloping World: FEvidence from India, forthcoming in the Review of
Economics and Statistics.

Krugman, Paul (1994), Rethinking International Trade, MIT press.

Lee, F., and J. Tang (2001) Multifactor Productivity Disparity Be-
tween Canadian and U.S. Manufacturing Firms, Journal of Productivity
Analysis 15: 115-128.

Mayer, Thierry, Marc J. Melitz and Gianmarco 1. P. Ottaviano (2009),
Market size, Competition and the Product Mix of Fxporters, mimeo.

Melitz, Marc (2003) The Impact of Trade on Intra-Industry Reallocations
and Aggregate Industry Productivity Econometrica, Vol. 71, November
2003, pp. 1695-1725.

29



[16] Nocke, Volker, and Stephen Yeaple (2006), Globalization and Endoge-
nous Firm Scope, NBER working paper.

[17] Schoar, Antoinette (2002), The Effect of Diversification on Firm Produc-
tivity , The Journal of Finance, December 2002, Vol. 62 (6), 2379-2403.

[18] Van Ark, B., and E. Monnikhof (1996), Size Distribution of Output and
Employment:A Data Set For Manufacturing Industries in Five OECD
Countries, 1960s-1990, OECD Economics Department Working Paper
No. 166.

30



