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1 Introduction

Preferential Trade Agreements (PTAs) are back. After two decades of impasse in multilateral negotiations,
developed countries are turning again towards bilateral trade agreements. Since the global trade talks started
in Doha in 2001, PTAs have mostly involved developing countries (World Trade Report, 2011, chapter I1.B),
but the recent signing of the EU-South Korea Free Trade Agreement (in 2011) and the start of official
talks on Japan-EU, Canada-EU, and US-EU trade agreements among others, are reigniting the debate,
notably on two aspects. The first concerns jobs and wages: what happens in the integrating countries’ labor
markets? What are the consequences of PTAs on the relative wage of skilled to unskilled workers, i.e. the
skill premium? The second is on the implications for the countries excluded from the agreements: how are
their welfare and trade performance affected? To address these two issues, in this paper we develop and
test a trade model that introduces vertical linkages in a three-country international trade framework with
monopolistic competition and two types of workers, skilled and unskilled.

The implications of Preferential Trade Agreements on welfare, trade flows, and labor market have been
analysed in a vast and growing amount of literature. In particular, the interest on the labor market effects

! The common approach in studying the labor market

of PTAs had a sudden increase in the last years.
impact of PTAs is to extend the standard HO mechanism by introducing heterogeneity in the productivity
across producers within sectors, with skill bias technology at firm level (Burstein et al 2012). The second
approach is to introduce capital stock accumulation and capital-skill complementarities into an augmented
Ricardian comparative advantages framework (Burstein, Cravino and Vogel, 2013, Eaton and Kortum, 2002,
Krusell, Ohanian, Rios-Rull and Violante, 2000). In these models, capital equipment imports alter the ratio
of skilled-to-unskilled labor marginal productivity and hence the wage gap (or, similarly, the skill premium).
The extent of capital-skill complementarity and the elasticity of substitution between skilled and unskilled

labor are calibrated using trade, production and factor share data.?

We keep the focus of this literature, but depart from it in the definition of the model setting because of

IPreviously, the effect of reductions in trade costs was analysed through the standard HO mechanism: reductions in trade
cost shift factor of production towards the sector in which the country has a comparative advantage. So the skill premium
increase in those countries having comparative advantage in skill intensive sectors. However, recent empirical studies have cast
doubt on this approach. Harrison and Hanson (1999), on Mexican data, find skill premium increased after the trade reform in
1985, which is puzzling in a HO framework as Mexico has comparative advantage in unskill intensive goods. Similarly, Goldberg
and Pavnick (2007) find that skill premium increased also in unskilled workers abundant countries.

2This literature builds on the extensive empirical literature linking international trade and skill intensity of production, see
Verhoogen (2008); Bustos (2011); Koren and Csillag (2011).



the empirical observation that exports from integrating countries towards third countries are not affected
by trade liberalization, which would be inconsistent with standard Ricardian trade models with skill-biased
technology. However, we do observe that trade liberalization between two countries affect imports from third
countries. To account for these facts, we opt for a monopolistic competition model characterized by vertical
linkages a la Krugman and Venables (1995) and variable elasticity of substitution (Melitz and Ottaviano,
2008). In such a framework, a new source of gains from trade is identified: savings on the fixed costs of
capital investments. Entrepreneurs are indeed assumed to be able to substitute the in-house development
of equipment with the purchase of intermediates (for example, they can buy computers and software on the
market rather than developing them on their own). The freed resources can then be used to remunerate
the fixed factor (skilled labor). The implications of this modeling choice on the skill premium in terms of
wage gap and unskilled workers’ employment are similar to those resulting from models based on a skill-
biased technology mechanism, but our framework implies a different reaction of trade patterns to changes
in bilateral trade costs (that we test here). Using EU KLEMS data on wage and employment level by
education attainment for a set of OECD countries in the period 1996-2007, we test the implications of the
model and find indeed that the wage gap does increase as a consequence of greater trade openness (measured
as a decrease in average trade barriers vis-a-vis the rest of the world) and that the relative employment of
unskilled workers decreases in country-sectors which are not enough export-oriented. The negative effect of
tariff reduction on unskilled employment is offset in sectors with more that 33% export intensity (as share
of sector specific export over total export by country).?

In order to motivate our theoretical assumptions (i.e. the departure from the skill biased technology
mechanism), we need to show that bilateral trade liberalization boosts trade among liberalizing countries,
diverts trade from the excluded country and does not increase exports from liberalizing toward excluded
country. Thus our first empirical focus is on the impact of PTAs on trade flows. This issue has been
extensively studied in the literature with a particular focus on welfare implications (see Bhagwati, 1993, or
Viner, 1950) and on the trade creation effects (Soloaga and Winters 2001; Baier and Bergstrand 2007; Silva
and Tenreyro 2006; Egger 2004). Using highly disaggregated bilateral trade data from BACT for a set of 17
exporting and 122 importing countries from 1996 to 2007, we find that, in line with most of the literature,

reductions in trade barriers are indeed associated with trade creation between the countries involved, and

3In our sample such circumstances are quite rare. For example, it the case for electrical equipment in Japan or non metallic
mineral products in Korea.



with trade diversion from excluded country (Romalis, 2007, Frankel, Stein and Wei, 1996, Levy, 1997,
Bagwell and Staiger, 1999). However, in line with our theoretical assumptions, we find that bilateral trade
liberalization does not imply any increase in the export flows to the excluded country. In other words, the
integrating countries trade more with each other (trade creation) and import less from third countries (trade
diversion), as generally expected, but do not export more to third countries.

This local pro-competitive effect of trade liberalization, as captured by the decrease in values and volumes
of imports from third countries, combined with the absence of effects on exports to third countries, strongly
supports the choice of adopting a variable elasticity of substitution framework (in the form of a quadratic
utility) with market segmentation and some degree of substitutability between intermediate inputs and fixed
capital investments.* Similarly to Picard and Tabuchi (2013), we deploy a standard quadratic utility function
to describe both consumer preferences and the cost savings function.” Firms are characterized by a simple
production function exhibiting increasing returns to scale through the combination of fixed and variable
costs of production. They produce goods that can be used for final consumption or as intermediates to save
on fixed costs. Workers can be skilled or unskilled, the latter being employed in quantities proportional to
total output and the former being hired in fixed quantities to set up a firm. We focus on three countries
to be able to identify analytically the effects not only on the integrating countries but also on the excluded
ones. Notice that our framework is different from purely theoretical New Economic Geography models with
vertical linkages a la Krugman and Venables (1995) because, for the sake of empirical tractability, we focus
on the short run and thus assume that the number of firms in each country is fixed and proportional to the
number of its skilled workers (i.e., it is not determined endogenously by the interplay of agglomeration and
dispersion forces or by the reduction in fixed costs of entry due to cheaper intermediate goods).

Summing up, empirically we find that bilateral trade liberalization (i) increases trade flows between the

countries involved; (ii) reduces exports from the excluded country towards the integrating ones; (iii) leaves

4Preferential trade liberalization in the variable elasticity of substitution framework with linear demand (without vertical
linkages) has been analyzed by Melitz and Ottaviano (2008) who, for instance, starting from a situation with three symmetric
countries, find that liberalizing countries gain in both the short run and the long run, while the excluded third country loses in
the long run.

Let us recall that Krugman and Venables (1995) use a framework in which firms face a Cobb-Douglas composite requirement
of labor and intermediates (which are aggregated with constant elasticity of substitution). Instead, Picard and Tabuchi (2013)
extend the endogenous mark-ups setup with the linear demand system developed by Ottaviano, Tabuchi and Thisse (2002) to
explain the location within a city of firms that produce without variable inputs making use of three different fixed inputs: labor,
physical capital equipment and intermediate goods or services.

6Starting from the seminal work by Venables (1996), the New Economic Geography literature has shown that intermediates
and vertical linkages among firms play a relevant role in determining the space distribution of firms.



exports flows toward the excluded countries unaffected.” Setting up a new trade model to account for these
empirical features, we derive and test the two following properties on the impact of trade liberalization on
the labor market: (iv) a decrease in trade barriers is expected to affect negatively employment levels of
unskilled workers in country-sectors not enough export oriented and (v) an increase the wage gap between
skilled and unskilled workers.

In the process we also find an interesting welfare implication of PTAs. Since trade liberalization is
expected to lower imported goods’ prices as compared to the unskilled workers’ wage (used as the numéraire)
and to increase skilled workers’ wages; consumers in the integrating regions experience improvements in their
welfare that exceeds the welfare losses incurred by the excluded country (whose only sources of loss are the
profits shifted towards the integrating countries due to trade diversion). This result has to be taken cum
grano salis, indeed has not been empirically tested here; nevertheless it contributes to the long-standing
debate on regionalism vs multilateralism welfare effects (see Krishna and Panagariya, 2002, or Bhagwati,
1993), by confirming that under certain conditions bilateral trade liberalization is expected to be locally
welfare improving and may even be globally beneficial.

Finally, as for the main empirical contribution of this paper on the analysis of the labor market impact
of trade liberalization, it should be noted that we move beyond the single country analysis by working on
a panel including developed and developing countries through the last three decades, where the effects on
importers and exporters are clearly distinguished. To the best of our knowledge, existing literature focuses
solely on single country studies to assess the labor market effect of trade liberalization (see Feenstra, 2000,
Attanasio, Goldberg and Pavnik, 2004, Goldberg and Pavnik, 2005, Gonzaga, Filho and Terra 2006, Amiti
and Davis 2011, Amiti and Cameron, 2012).% Here we explore the cross-country (and time) variation of
trade liberalization episodes to derive arguably more general conclusions on the empirical link between trade
and labor market outcomes.

The remainder of the paper is organized as follows. Section 2 introduces the theoretical model and derives

short run equilibrium results to be tested. In section 3 we describe our empirical strategy to test the model;

"Notice that in the context of an imperfect competition model, the concept of trade diversion has to be slightly adapted from
the traditional definition of a shift of production from a lower-cost nonmember source to a higher-cost member source (Viner,
1950). As remarked by Bhagwati, Krishna and Panagariya (1999), "a more general definition of trade diversion would not
involve identical products, and it would not require any particular differences in costs" but it would rather reflect a distortion
of price signals that incorrectly reflect costs and affect consumption patterns.

8The only, partial, exception is Behrman, Birdsall and Szekely (2007) studying the effect of trade reform on wage differentials
for Latin American countries.



in particular the trade related tariffs’ and PTAs’ effects (section 3.1.1) and the labor market related effects

(section 3.2.2). In section 4 we show econometric results. Section 5 concludes.

2 The model

We consider a world which consists of three countries indexed with r = 4, j, z, each populated by L, identical
unskilled workers supplying labor services to a competitive industry producing a homogeneous good and to
a monopolistically competitive industry in which each firm produces a variety of a horizontally differentiated
good. In addition, in each economy there are H, identical skilled workers supplying labor services only to the
monopolistically competitive industry. Specifically, each differentiated variety s is associated with a constant
marginal cost of production equal to the wage of ¢, unskilled workers. To start production, firms are assumed
to face three types of fixed costs, which are given by the requirement to employ, respectively, physical capital
equipment, intermediate goods and skilled labor. All the producers in the monopolistic sector employ the
same technology and are thus homogeneous in their marginal cost of production. Finally, the three economies
are assumed to be symmetric both in consumer preferences and in the production technologies of the two
sectors, but they may vary in the size of their populations and in the degree of bilateral integration. We
turn now to the description of the demand and supply side that, for ease of exposition, will be presented

without referring to the location of consumers and producers.

2.1 The demand side

The preferences of each individual { are represented by the following quadratic utility function & la Ottaviano,

Tabuchi and Thisse (2002):

1 1
Ulgg545,5 € N) = g5+ / gsds — 5 / (45)%ds — 5 / gsds (1)
seN sEN EN
where ¢§ is individual ¢'s consumption of variety s € N of the differentiated good and qg is its consumption
of the homogeneous good which is chosen as the numéraire of the model; «, 5 and 7 are positive preference
parameters. Specifically: « represents the intensity of preferences for the differentiated good relative to

the homogeneous good; 5 represents the degree of consumers’ bias towards product differentiation; and -~y



represents the degree of substitutability between each pair of varieties. The budget constraint of an individual
(is

/psq§d3+q8 =wS + g5 (2)
seN

where p, is the price of variety s, w¢ is the individual’s income and (jé is his/her initial endowment of the
numéraire, which is assumed to be sufficiently large to ensure that consumers have positive demands for the
numéraire in equilibrium.

Maximization of (1) subject to (2) yields the following representative consumer ¢ demand function:

ST W SR
=GN BT BB 3)

where N is the measure of consumed varieties (that are also used by firms as intermediates) with average

price p = % / psds, and the price index P = Np. As usual in quadratic utilities, the demand for each

seS
variety is influenced by three factors, reflected in the three terms of (3). The first term captures consumers’

preference for the differentiated good, which applies to all the varieties; the second is the varieties’ own price
sensitivity; the third can be interpreted as a cross-price elasticity of demand with respect to the general
price level, which yields the pro-competitive effects of the quadratic utility. Notice that the resulting linear

demand displays variable elasticity of substitution ranging from 0 when ps; = 0 to —oo when ¢; = 0.

2.2 The supply side

In the competitive sector, one unit of the homogeneous good is produced with one unit of unskilled labor.
Since the homogeneous good is assumed to be freely traded, we use this good as the numéraire and this
implies that the unit wage of unskilled workers is equal to one in all countries.

In the monopolistic sector, a firm producing variety s employs ¢, units of unskilled labor at the prevailing
unskilled labor wage to produce one unit of the good and it incurs in a fixed cost of production that consists
of three inputs: physical capital equipment, intermediate goods (and services) and skilled labor. Specifically,
each firm needs h units of skilled labor (with wage wy) and the capital acquired by the firm costs K units of
the numéraire. Alternatively, as in Picard and Tabuchi (2013), each firm of type s can acquire ¢*(.) units of

all intermediate goods at a price p(.) to reduce its cost of physical capital or operation: thus, physical capital



and intermediate goods are input substitutes.” One interpretation is that a part of the physical capital
can be replicated by a set of intermediate inputs at a lower cost. More specifically, the use of a set of all
intermediate inputs ¢*(.) (available in the country where the firm is producing) reduces the requirement for
physical capital to K — C(.) units of numeéraire, where for the sake of tractability C(.) is modeled employing

the same functional form as the composite good in the consumers’ preferences, that is

2
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and the total cost of intermediates is given by / p2qidz . Notice that this cost of intermediates and the

€S
expression for C(.) in (4) are common to all firms in the monopolistic sector. Finally, since each firm has to

employ h units of skilled workers, fixed costs are given by the following expression

f=K-CO+ [ pagids + b
zEN
where wy is the unit wage paid to skilled workers.

As in Picard and Tabuchi (2013), each firm has to set the price p, for its variety and to determine its
demand of intermediate inputs ¢*(.) produced by other firms. Since the former decision affects operating
profits and the latter fixed costs, the two decisions can be disentangled into the maximization of operating
profits and the minimization of fixed costs. Given that firm’s cost minimization has the same form as the
consumer’s utility maximization, it entails that the intermediate demand for variety = of each firm has the

same form as (3) and it is given by

o 1 vy

in_fm [ S—
BN BT BB AN

Following Picard and Tabuchi (2013), the minimized fixed cost is then given by

F =K — S[p(.)] + hw? (6)

9Let us notice that in our paper both the parameters m and k, which denote the input-output multipliers in Picard and
Tabuchi (2013), are set equal to 1.



where w!! is the unit wage of skilled workers and S[p (.)] are the cost savings due to the use of intermediates

and they are given by

a2

SOl = s T E/szdw 7)

2
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2.3 Market outcomes

Each firm s located in country r = 4, j, z produces for market v = 4, j, z the quantity that satisfies both the

demand of consumers and of firms located in v, that is
UER qg,rv (Lo + Hy) + Qg 0 Mo (8)

where qum and ¢ ., respectively denote the demand per consumer and firm located in country v for the
production of firm s located in country r, and M, represents the number of firms producing in v. Moreover,
given that h units of skilled workers are employed as a fixed input to produce each variety and since we

assume that there is full employment of all workers, the number of firms in country v is

H,
M, ==2
h

This implies that the price index of differentiated goods in country v is

H

H; H;
Pv: zrvd :Jiv =2 jv sz
/p, T = = Piv + 5 Pje + 7D (9)

TEN,

Finally, given that all firms sell in all markets, the number of varieties used as intermediates by firms and

consumed by workers is equal in all countries and given by N, = M; + M; + M, = N with

7H2+H]+Hz
fT

N

Operating profits of a representative firm which produces in r are obtained by adding operating profits



which derive from sales in all the three countries. Specifically, operating profits obtained by a firm s producing

in 7 from its sales in country v are given by

Ts,rv = (ps,rv - Trvcs) qs,rv (10)

where 7,, > 1 represents the role of iceberg trade costs: each firm producing in r has to send 7, units of
its production from r in order to have one unit sold in v; 7., = 1 when r = v, that is there are no internal
trade costs within a country. We also assume that 7,., = 7,,.. Hence, markets are segmented and each firm
can sell its product at different prices in different markets.

Then, making use of (10) and (6), pure profits 7, of firm s which produces in country r are

Tsr = Msri T Ts,rj + Tsrz — y (11)

)

where minimized fixed costs in r, F ,, can differ across the three countries for firms having the same marginal
cost ¢, because of differences in: (i) the wage of skilled workers w!’; and (ii) the price of intermediates goods

used in r (which is clearly equal to the price of consumption goods available in r), that is P, = / Da,ord.
xEN,.
In the long run, firms earn zero profits and this implies that using (11), the unit wage paid by each firm

s at location r to skilled workers should be equal to

w,,l.—I:WTi+7TTj+7TT‘Zh/—K+S[NT’PT] (12)

Markets are segmented and each firm s producing in r sets its price for market v by

mazxy, ., Tsro = (ps,rv - Trvcs) qs,rv

subject to its demand function in v

o 1 ¥
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obtained substituting (3) and (5) into (8). Thus, the price set in market v by firm s producing in r is

af + P,
srv = =TruCs + —F o~ 13
Porv =3 2(8+YNy) 13)
Furthermore the profit maximizing price ps ., and output level gs ,, of a firm with cost ¢, satisfy
L,+H,+ M
ds,rv = (v}fvv) (ps,rv - Trvcs) (14)
and maximized profits are
L,+ H,+ M,
Ws,rv = W (ps,rv - Trvcs)2 (15)

We can substitute prices from (13) in (9) together with the assumption that ¢; and N are common to all

countries to get

N8 _ + l6vcs
P, = 2(B+vN) 2 (16)

1— N __
2(8+N)

Hi H; Hz
where 0, = M;Ti, + MjTjy, + M. Top = F:Tip + 35T + 55T 20-

Making use of (14), (13) and (16), we get that local sales of a firm producing in ¢ are

L; + H; + M; B n 1 Hjrj+H.7my 1 (17)
5,01 = & SVCs o — HiigCs
s, 3 26+4N 27T 281N R Mg
where 0 < p;; =1 — h(2gf;Ni) =1- (257%3\,1_) < 1, while its exports in country j are
L;+ H; + M, 1 H;,+H,7.; i
Goij = =2 + H; + M, o B + *’YCSM _ Z--TJCS (18)
’ 3 284+~N 2 7 (28+~N)h 72

H;
with 0 < p;; =1— mli’?]\,] <1as % = M, < N;. Moreover, from expression (18) we get that exports to

country z of a firm producing in i are

) 7Lz+Hz+Mz a ﬂ +ECHZ+HJ.TJ-Z7 ch
QS,zz* 6 2B+7N 27 S(Qﬂ—f—’yN)h :u‘zz 9 s

where 0 < p,, =1 — WgTHsz) < 1. Thus, it is readily verifiable from (18) that the quantities exported by

firms in ¢ towards j , ¢s,i;, increase if 7;; decreases and decrease if 7;, decreases, while they are not affected

11



by a reduction in 7;, . This observation entails the following empirically testable propositions:
Proposition 1 (trade creation): a decrease in trade barriers between country ¢ and j is expected to increase

their bilateral trade flows;

Proposition 2 (no increase in exports to third countries): a decrease in trade barriers between country i

and j does not increase the exports of ¢ to a third country z;

Proposition 3 (trade diversion): a decrease in trade barriers between country i and j is expected to

decrease the imports of ¢ from a third country z.

Propositions 1 and 3 are standard in the literature on trade creation and diversion. Bilateral trade
liberalization (here assumed as symmetric, without loss of generality) increases the market access into mem-
ber countries and stimulates bilateral trade flows. This diverts trade from the excluded country, which
experiences a reduction in its exports towards the two integrating countries. Less obvious is the economic
rationale for Proposition 2. The bilateral liberalization between country ¢ and j also implies bilateral trade
in cheaper intermediate imports. Thus firms producing in countries ¢ and j might use cheaper intermediates
to substitute physical capital and being more competitive in exporting toward the excluded country z. In
our theoretical model this is not the case because the use of intermediate inputs reduces firms’ fixed costs
leaving unchanged the operating profit of firms localized in ¢ and j. This is a crucial modelling choice to be
tested in the empirical section of this paper.

At first sight, the second and the third propositions may appear counterintuitive and specific of the
model under consideration. Yet, they just stem from two rather simple and common assumptions: market
segmentation and pricing-to-market behavior. The former assumption is widely documented in the literature
(Engel and Rogers, 2001; Gorg, Halpern and Murakszy, 2010) and warrants that changes in market aggregates
in one country do not spill over directly to other markets in the short run (they may only in the long run,
due to the overall reallocation of productive resources in the economies). The latter assumption derives from
the consideration that firms always charge the profit-maximizing prices in the markets where they ship their
products and ensures that no changes are expected in quantities or prices of shipments to market z if non
changes are observed in its market aggregates. The combination of these two assumptions then explains

why, after all, Proposition 2 and 8 are in line with our a priori expectations of the model.

12



Turning to the labor market outcomes, one additional proposition may be derived from the previous
equations. Noting that unskilled workers are employed proportionally to the quantities produced, it can
be noted from (17) and (18) that the number of unskilled workers employed in country 4 decreases on the
domestic segment and increases in the export segment if trade barriers decrease. Even if the overall effect
depends on the values of the parameters of the model, the following propositions can be tested on the total

employment:

Proposition 4 (employment loss on the domestic segment): a decrease in the trade barriers faced by
country 17 is expected to decrease the employment levels of unskilled workers producing in 4 for the domestic

market.

In other words, once the level of exports is controlled for, a decrease in trade barriers is expected to
decrease the employment level of unskilled workers. Here the intuition is straightforward. For a firm
producing in country ¢ merely for the domestic market, the reduction in the bilateral trade cost with countries
7 and z represents just an increase in the competition against imported goods, which reduces the volumes

produced and hence in the employment of unskilled workers.

Making use of (13), (15) and (16), maximized profits of a firm producing in ¢ from local sales and exports

in country j and z are respectively given by

L; + H; + M, 1 Hiry+ H.7y, 177
Ts,i5 — ( + i ) (6% b +*’703W—T*Nu‘*03 ) (19)
’ B 264+yN 2 (286+N)h 2
(L +H;+M)) [ B 1 Hj+H.7, 1 2
ij = —yeg 2L e, 20
Toij 3 YN T2 @a ANy Mg T (20)
and
(L. +H.+ M) [ B 1 H.+ Hj7y. 1 2
$,42 — = s — M 5Ti2Cs 21
™ 5 ﬂ _a26+7N+270 (2/6+7N)h lu’zz2T & ( )

Notice that domestic profits are expected to be negatively affected by a decrease in trade costs vis-a-vis the
other two countries, the more the higher the number of firms producing abroad. The opposite is true of
profits obtained from exports, which increase when the bilateral trade barriers with the trade partner are

lowered. However, consistently with Proposition 3, the effect of profits is negative for firms exporting from

13



third countries towards the integrating countries. The latter suffer a decrease in profits similar to the losses
on the domestic market of the firms in the integrating markets.

Expressions (19), (20) and (21), together with the expression for S[N;, P;] can be substituted into (12)
to get wil.

Using (16) and the following expression

/p2d < af + P >2N, lczHiJrHiT?jJerngJrc of b o
* 2(8+N;) tar h "2(B4+N;) "

zeN

we can rewrite S[N;, P;] as follows

1 B+ vN; 1 2aB 4+ ¢yd; 4afB + cvd; 1 2H¢+Hj7?j+HzT?Z

1
—gcéi (4ﬂ + 37Nz) —5+—c

S[N;, Pi] = =a®N; -
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which depends on 7;; and on 7;,, while it is not affected by 7;,.

Turning our attention to the wage of skilled workers in i, numerical analysis show that w/ increases if
Tj; or T,; decrease. For instance, Figure 1 shows that wZH increases if 7; decreases.!? It is so because total
firms’ profits increase as a consequence of lower cost of intermediates S[N,, P.] in (7). At first sight, this
finding may appear in contradiction with Proposition 2 or equation (20), in which 7; is shown to have no
impact on m;; , a positive impact on 7, ;. and a negative impact on the more important domestic market
Ts,ii - 1t is not so because it should be remembered that the expressions (19), (20) and (21) refer to operating
profits, whereas skilled worker wages are paid from total profits, which benefit from the reduction in fixed
costs engendered by cheaper intermediates even if such reduction in fixed costs is not passed through to
selling prices. Considering that the unskilled workers are remunerated at the wage they could obtain by

producing and selling the numéraire, the following proposition holds:

Proposition 5 (trade-liberalization-driven wage gap): a decrease in the trade barriers faced by country i

is expected to increase the wage gap between skilled and unskilled workers in ¢ .

Bilateral liberalization between country ¢ and j makes imported intermediate inputs cheaper and thus

reduce the fixed cost of the firm. Cheaper intermediate inputs translate into a reduction in the total fixed

10The graphic is obtained for Tjz =4, a=10,h =1, H; =10, H; =20, H, =30, 8=2,¢c=0.1,v=2, 7,; =3, L, = 10,
L; =10, Lj =10 and K = 10.
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cost of the firm and thus into increased total profits. Since skilled workers are assumed to be the scarce
factor remunerated from total profits (zero profit condition), the wage of skilled workers increases while the
wage of unskilled remains unchanged. That’s how bilateral trade liberalization affects the skill premium in

this model.

2.4 Local and global welfare considerations

Finally, before turning to the empirical validation of the theory, it is worth noting that the system of
preferences expressed in (1) can also be used to draw the indirect utility functions capturing the welfare of

consumers in the three countries considered:

2 <)2ds
W N o« puds + fseN(p )
2(B+9N)  B+9N Jsen 20

’)/ 2
T2B(B+AN) (/seNpsds) YT

(22)

from which it can be noted that!?

oW _ o owe

> 0.

Combining this result with the impact on prices, from equations (13) and (16), and the impact on profits
and skilled workers’ wages, from equations (19), (20) and (21), we can affirm that the decreases in tariffs are
expected to have a positive impact on the welfare of the consumers of the countries involved. Our results
confirm Wonnacott’s (1996) intuition that the benefits of trade creation are expected to more than offset the
losses of welfare caused by trade diversion when PTAs or bilateral tariff reductions result in lower prices. In
our model this outcome is driven by the fact that the price index will reflect the higher importance in the
bundle of consumption of cheaper varieties imported from the PTA partners.

Turning to the country excluded from the PTA, it should be noticed that their price indices will not be
affected by being excluded from a PTA. However, firms’ profits and high skilled workers’ salaries will be
affected negatively from the fact that their exports will face a tougher competition in the markets involved

in the PTA.

1 The sign of the first derivative is negative as this is consistent with a positive value of quantities in (3).
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However, from (20) it can be noticed that the increase in export profits and high skilled workers’ salaries
in the integrating countries are bound to be higher than the loss of export income in the excluded country.
Therefore our model suggests that even a bilateral PTA could be associated with static global welfare
gains. Indeed, consumers in the integrating regions experience improvements in their welfare that exceed the
welfare losses incurred by the countries excluded, whose only sources of loss are the profits shifted towards

the integrating countries due to trade diversion.

3 Empirical strategy

As highlighted in the previous section, the labor market predictions are strictly related with the trade
outcomes. Indeed, if confirmed by data, the absence of any export increasing effect of bilateral trade lib-
eralization from liberalizing towards excluding country - Proposition2 - represents an important validation
of the theoretical assumption according to which vertical linkages affect only the fixed side of the firm’s
cost structure; which is in turn a crucial assumption for the wage gap effect of trade liberalization. In this
perspective, trade related estimations are almost meant to support our modelling choices, while labor market
estimation are primarily intended to test model’s predictions.

For this reason trade and labor market empirical tests are intimately related and have to be presented
subsequently. Thus, for exposition purposes, in this section we present first the empirical strategy used to
test theoretical predictions (1) -(3) - trade related predictions - and then we focus on labor market theoretical
predictions (4) and (5) - labor market related predictions.

For the empirical part of this paper we use a comprehensive dataset containing information on trade
liberalization, trade flows, wage and employment by skill level. The first three propositions are addressed
using an augmented gravity equation (Anderson and Van Wincoop 2003; Baier and Bergstrand 2007; Head
and Mayer 2013), while propositions 4 and 5 are tested following some existing studies on wage premium

estimation (Revenga 1997; Attanasio, Goldberg and Pavnik 2004; Goldberg and Pavnik 2005).

3.1 Data

For our empirical analysis we combine two main datasets, one on trade flows and the other on wage and

employment by skill level. Trade data come from BACI (CEPII), which includes values and quantities of
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export flows (in USD and tons respectively) for a complete set of exporting and importing countries in
the period 1989-2007 '2 - however our final sample shrinks to the period 1996-2007 because of tariff data
availability and to only OECD exporter countries to be coherent with data on labor market outcomes (while
the set of importing country remains unchanged). Tariff data are from TRAINS dataset and refer to applied
tariff level imposed by each importing country on a specific sector.!?

Although BACI provides trade data at product level (classification HS-6 digit) we aggregated them at
ISIC 2-digit industry level in order to match it with labor market dataset. Labor market data come from EU
KLEMs dataset!'* reporting information on wage and employment level by skill group (primary, secondary

15 In particular we have information on the number of hours worked and labor

and tertiary education).
compensation by country, sector and skill group for a sample of OECD countries in the period 1970-2005.

Our main proxy for trade liberalization is based on the applied bilateral tariff level from TRAINS; how-
ever, we also use a Preferential Trade Agreement dummy (PTA) to capture the effect of trade liberalization.
The PTA dummy variable is based on a comprehensive list of PTAs in force based on data available on the
WTO website; and is equal to one if a country pair share a common PTA at time ¢.

Other variables come from standard sources: (i) geographic variables (such as distance) come from CEPII
dataset;!® (ii)) GDP and population data for both exporting and importing countries are from the World
Bank’s World Development Indicators.

Table Al shows some in-sample descriptive statistics of the main variables we used in our empirical

exercise.

3.1.1 Trade related estimations

The empirical strategy to test propositions (1) - (3) relies on the standard augmented gravity model (An-
derson and van Wincoop 2003; Silva and Tenreyro 2006; Head and Mayer 2013). Highly disaggregated data

from BACT allow us to estimate the trade creation (Proposition 1), diversion (Proposition 3) and the pro-

12The dataset includes observations up to 2010, but we use the trade only up to 2007 to get rid of the highly volatile
observations during the recent crisis.

13 Tariff data at HS-2 digit have been converted into ISIC classification in order to be coherent with the sector classification
of labor market related variables.

MEU KLEMS Growth and Productivity Accounts: March 2008 Release. See Timmer, O’Mahony and van Ark (2007) for
further details.

15Tn what follows we classify tertiary and secondary educated workers as "Skilled" and primary educated workers as "Un-
skilled" workers

L6 Mayer and Zignago (2011).
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competitive effect (Proposition 2) at sector (ISIC) level for a set of 17 exporting, 122 importing countries,

35 sectors in the period 1996-2007. In particular we run the following regression:

Yijisit = Oy + @jp + Ggp + BrLog(Tarif f + 1)ijse + B PT Aijy + B3 Xij + €ijst (23)

where subscripts ¢, j, s and ¢ stand respectively for exporter, importer, sector ISIC and year. Following the
theoretical model presented in the previous section, our dependent variable y; ;. is the exported quantity
from country ¢ to j in sector s at time ¢. However, as a robustness check, we replicate our estimations also
on export values.

The crucial explanatory variables capturing bilateral trade liberalization (as suggested in the theoretical
model) are in turn: (i) the bilateral sector-specific applied tariff level in log (Tarif fijse + 1), and (i)
Preferential Trade Agreement dummy being equal to one if country ¢ and j share a PTA at time ¢ (PT A;j;).

The vector of control variables X;; includes geographic variables traditionally used in estimating struc-
tural gravity models to predict trade flows. Such control variables set includes: (i) distance (in In), (ii)
common border, (iii) language and (iv) past colonial linkages.

Finally, we include three sets of fixed effects to control for several country-year (¢,;, (bjt) and sector-year
(¢,,) specific factors affecting trade but not explicitly included in equation [23]. Country-year fixed effects
capture country specific macroeconomic dynamics (such as GDP, population, etc.), but also control for some
variables deriving from the theoretical model, such as the number of firms producing in each country (M,),
the number of high (H,) and low (L,) skilled workers available in the country at time t. More importantly,
country-year fixed effects are meant to capture the multilateral resistance term as in Baier and Bergstrand
(2007) and Head and Mayer (2013). Sector-year fixed effects capture any potential technological shock in a
given sector affecting trade dynamics.

As robustness check, we use a three-way fixed effects specification including country-sector-time fixed
effects. This specification is meat to further control for the multilateral resistance term.'” Unfortunately, this
last specification could be ran only using linear model'®, since PPML (which however remains our preferred
estimator) with such a big number of fixed effects would suffer a huge incidental parameter problem (see

Charbonneau 2012) and would not be feasible for computational reasons.!? For this reason, linear estimation

17 Country-Sector-Year fixed effects control also for the comparative advantage of each country in given sector.
188pecifically we use the Guimaraes Portugal (2010) estimator.
PPML with country-sector-year fixed effects would imply the introduction of 58380 dummy variables which would not be
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with country-sector-year fixed effect constitutes here only a robustness check and for this reason reported in
the appendix section.

To test Propositions 2 and 3 we need two additional variables. Proposition 2 suggests that the bilateral
reduction of trade cost between country ¢ and j does not affect exports by i towards the excluded country z
(no pro-competitive effect). To fit such proposition in the empirical framework where the dependent variable
is ij specific, we can rephrase the proposition saying that bilateral liberalization iz does not affect export
flows from country i to j.

Proposition 3 predicts the traditional trade diversion effect: the country excluded from the bilateral
liberalization will face a reduction in its exports; i.e. if the partner country j signs a PTA with a third
country z, we expect a reduction in the export flows from 7 to j.

Thus we need one variable capturing the changes in trade costs between the exporter ¢ and the rest of
the world (z); and another variable capturing the changes in trade costs between the importer j and the rest
of the world. In finding these variables we draw from the existing literature on trade diversion (see Gosh
and Yamarik 2004; Baldwin and Jaimovich 2012). We use two dummy variables; the first being one if the
exporter has at least a PTA with the rest of the world (ExzpLiberalization to test Proposition 2); the second
dummy has the same logic but from the perspective of the importer country ( I'mpLiberalization to test
Proposition 3). When the exporter country liberalizes trade with country z, we do expect any change in the
export flow from ¢ to j - no pro competitive effect - and thus a null coefficient for ExpLiberalization. When
the importer country liberalizes trade with country z, we expect country j importing less from country .
Thus we expect a negative coefficient for ImpLiberalization.

Since these two measures are country-year specific, in the empirical specifications testing proposition (2)
and (3) we cannot include country-year fixed effect (because of perfect collinearity) which are replaced by
simple country fixed effects. Sector-year fixed effects still included. Thus, to test propositions 2 and 3 we

rely on the following empirical model:

Yigist = i+ ¢;+ b5+ BrLog(Tariff +1)ijsr + BoPT Aije + By ExpLiberalization;; +

ByImpLiberalizationj; + BsXiji + €ijst (24)

possible for computational problems in STATA.
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where Tariff;js« and PTA;j; have the same meaning as in the previous specification (i.e. applied
tariff level and PTA dummy). The new crucial variables in specification (24) are ExpLiberalization;; and
ImpLiberalization;.; they are dummy variables equal to one if respectively exporter and importer country
has a PTA in force with at least one third country (z).

Since country-year fixed effects have to be dropped, the set of control variables X;;; in equation (24) has
been augmented to control for the multilateral resistance term and other country-year specific factor affecting
trade. To proxy for multilateral resistance term to trade we follow Wei (1996) and use "log GDP-weighted
average distances", or remoteness. In particular, we follow the definition of remoteness provided by Baldwin

and Harrigan (2011) by taking the inverse of the Harris market potential.2

Then we include the price index
in both exporter and importer country to control for the price level dynamics in the two countries.?! The
set of control variables includes also per capital GDP in both exporter and importer country.

The first econometric issue concerning equations (23) and (24) is the potential endogeneity due to both
reversal causality and omitted variable problems. The omitted variable problem is crucially reduced by the
inclusion of a huge set of fixed effects and control variables, which captures all the variables potentially
affecting trade flows.

Although the strict exogeneity test reported in Table (2) suggests few concerns of reverse causality?? some
concerns remain. Indeed, countries can sign a PTA to secure their current level of trade with an established
trade partner or importer country j might increase tariff protection because of huge imports from i. For
these reasons we also use an instrumental variable approach.

To instrument the PTA dummy variable we build on the domino effect in PTAs formation identified by
Baldwin and Jaimovich (2012) and Chen and Joshi (2010). The idea is that, the higher the number of PTAs

that the exporter ¢ has with the rest of the world, the higher the probability that country j pushes to sign

20 Remoteness;y = (Z] GDPj/Dist¢j> !

21 The price index has been computed as the country specific mean of Real Exchange Rates (with its trade partner), weighted
by the share of trade of each country with its trade partner. We strictly followed the procedure used in Berman, Martin and
Mayer (2012).

228trict exogeneity test, as in Wooldridge (2002) and Head and Ries 2010, consists in testing whether any "feedback effects"
emerges between potentially endogenous and dependent variables. In practice, we include the future tariff level and PTA
dummy in equation (23) and (24): if tariff changes and PTA’s signature are strictly exogenous to trade flows, future values
of tariff and PTA dummy (lead values) should be uncorrelated with the concurrent trade flow. We cannot reject the null of
strict exogeneity for all our specifications, with the exception of tariff level in the exported values regressions (see table 2). By
including lead PTA dummy we are also test for any potential anticipation effect (as in Baier and Bergstrand 2007)
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a PTA with ¢ to avoid trade diversion effect. The exclusion restriction here is satisfied if the number of
PTAs by exporter country with the RoW does not affect (and is not affected by) export flows towards j.
Our theoretical model and empirical results (see Table 1) support this assumption. If the exporter country
liberalizes trade with a given country z, we do not observe any change in the export flows from 7 to j -
Proposition 2. However, the instrument remains relevant since country j has the incentive to sign a PTA
with 7 to avoid any diversion effect (which is predicted by our model).??

Finding a valid and relevant instrument for the tariff level is more complicated.?* We use the average
protection level applied by importer country j (in sector s) with respect to the rest of the world (all countries
z but exporter 7). This variable is highly correlated with the bilateral tariff level (see 2SLS first stage results
in Table A3) and mainly uncorrelated with bilateral trade flows. Indeed, there is not reason for country j
to change tariff level with z when changes in imports from i are experienced (exclusion restriction).?®

The last econometric issue concerns the zero trade flows problem (Helpman et al. 2008; Silva and Tenreyro
2006); in presence of large number of zeros in bilateral (sector) specific trade flows in the dataset, the log
specification implies the drop of these flows and the resulting OLS estimator is biased (i.e. systematic sample
selection of data) and has heteroskedastic error term (Silva and Tenreyro 2006; Head and Mayer 2013).26
As a first solution in order to keep zero trade flows, in all our OLS estimations we use the log of trade flow
plus one. However such solution is sensitive to the unit of measure and still suffers the heteroskedasticity of
the error terms. So here we use this strategy only as a robustness check (results in the Appendix section).

Although there is not a perfect estimator in presence of zero flows, recent literature on gravity model
estimation mostly recommends a Poisson Pseudo Maximum Likelihood (PPML) estimator (see Head and
Mayer 2013). So we address the zero trade flows problem by using PPML estimator as proposed by Silva
and Tenreyro (2006). Unfortunately non linear Poisson model, being in levels, over-weighs big observations

(Head and Mayer 2013), so we also run, as a last robustness check, a EK tobit estimation which performs

well in case of both lognormal and heteroskedastic error term (see Head and Mayer 2013). The EK tobit

23Gince our instrument for PTA is exporter country-year specific we could not include exporter country-year fixed effects
in our 2SLS approach; thus we rely on exporter country fixed effect along with importer country-year and sector-year fixed
effects. Moreover, since the instrument is exporter-year specific and the dependent variable is country pair-sector-time specific,
standard errors have been clustered by exporter country.

24Widely used instrument for tariff is the pre-liberalization tariff level (Goldberg and Pavnik 2015; Buono and Lalane 2012);
however such instrument is specifically thought for country specific trade liberalization and does not show time variance. Since
in our setting we use a panel of country and heavily rely on time variation we decided to abandon this instrument

25Gince the instrument is importer-sector-time specific and the dependent variable is country pair, sector time specific,
standard errors have been clustered by importer-sector.

26Tn our sample we have 4% of zero flows for export values and 1.5% of zeros for exported quantities.
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estimator consists of replacing zeros with the minimum trade flow, taking the log and estimating a tobit

using the log of minimum trade as lower limit. This last estimator does not over-weigh big trade flows.

3.1.2 Labor market estimations

Propositions 4 and 5 suggest that a decrease in trade costs due to a reduction in protection by trading
partners (or improved market access) implies a reduction in unskilled workers’ employment and an increase
in the wage gap between skilled and unskilled workers. In particular, our theoretical model predicts the
reduction of unskilled employment in the domestic segment of production. However we have no information
on the allocation of labor to domestic vs foreign market within the firm; so we can only test this proposition
only indirectly as described below.

In order to test these two propositions, we estimate the following simple reduced-form wage and employ-

ment equations using aggregated exporters-sector-year data:

Skilledy age .
n(UnSkillet(;Vwige)i’s’t = (bi,t + qss,t + ﬂlLog(TaTfo + 1)i,s,t + ﬁQXi,s,t + Eisyt (25)
and
In(Unskilledgmployment); s+ = ¢; y + ¢5 + BrLog(Tarif f 4+ 1)i s+ + BoXist + €ist (26)

where 7, s and t denote respectively exporter country, sector ISIC and year. Our main explanatory variable is
the log of average tariff level (plus one) faced by each exporter in all his destination markets (sector specific
average across all partner countries). We include exporter-year (¢;,) and sector-year (¢, ,) fixed effects
to control for the exporter-year country and sector-year specific characteristics. Country-year fixed effects
capture differences in labor market characteristics among countries (i.e. rigidities in labor market) and any
macroeconomic dynamics in each country. Sector-year fixed effects capture sector specific shock common to
all countries (i.e. technological and productivity shocks).?

In a first set of estimates - robustness, we do not include country-year fixed effects, but use a set of control
variables (X 5 ) including the GDP and the population size by exporter country, the number of PTAs signed

by each country.?® Then, the export intensity of each sector in a given country has been included as control

27 Country-Sector fixed effects could not be included since there is not enough time variance in the tariff variable.
28Indeed, we want to make sure that our tariff variable keeps the effect of a reduction in the variable cost of exporting and
not simply a better market access, as suggested by Goldberg and Pavnik (2005).
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variable in all the estimations (as the share of sector specific exports over total country’s exports). Export
intensity, being sector-country-time specific is not collinear with the set of fixed effects included, and it is
meant to capture the combined effect of all trade related channels - other than trade liberalization (tariffs)
- on relative wages.??

The export intensity also allows us to indirectly test whether the effect of trade liberalization on unskilled
employment is peculiar to the domestic segment of the firm (as predicted by Proposition 4 ). So by interacting
the tariff variable with the export intensity of the sector, we are able to check whether the negative effect
of trade liberalization on unskilled employment is weaken for those firms in export intense sector. The idea
behind this test is that firms will produce more (and thus employ more unskilled workers) in the export
segment offsetting the reduced employment in the domestic segment. We can expect that the net effect
of bilateral trade liberalization on unskilled employment depends on the relative importance of these two
segments: the higher the export share of production, the lower the unskilled employment loss due to trade
liberalization.

While the number of fixed effects and control variables included in the estimation crucially reduce the
omitted variable problem, some concerns on the simultaneity of tariff level need to be addressed. Indeed,
as highlighted by Goldberg and Pavnick (2005) simultaneity bias could go either way. If trade liberalization
pushes more productive (or able) workers from liberalized to protected sectors, the coefficient on tariff level
would be upward biased. But it may also happen that firms respond to trade liberalization by firing less
productive (or able) workers, which would imply that the remaining workers represent a sample of more
productive and better paid workers, which bias the tariff coefficient. In other words, tariff variable could
capture the pure tariff liberalization effect and the indirect effect through the sample of workers (sample
selection). To solve this problem we use an instrumental variable approach. As already noticed, finding a
good instrument for tariff level is not easy. The average tariff level faced by each exporter in a given sector
used as IV in the previous section cannot be used in the current framework since it is now exactly the variable
of interest (the variable to be instrumented). Thus we follow the idea by Goldberg and Pavnik (2005), who
argue that tariff reductions in each sector are proportional to the initial level (pre-tariff liberalization), and

use the tariff level in the starting year as first instrumental variable.

29Export intensity also control for the trade specialization (i.e. sector comparative advantage) of the exporter country, which
in principle could affect the wage and the employment level in the country.
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However, the former instrument does not vary over time, hence we use the three-year lagged tariff level
to instrument the contemporaneous tariff level. But, in case of time persistence of tariff level, the three year
lags cannot be considered exogenous (validity problem), so we use a further set of instruments. We assume
that country-sector specific tariff level could be approximated by: (i) the average sector-specific tariff level
(average across countries ¢ by sector s) and (ii) the country-specific tariff level (average across sectors within
country 1).

The three instruments described above are very correlated with the country-sector specific tariff level

suggesting their relevance (see table A4, A5, AG).

4 Main results

For expositional purposes, also in this section the results of the empirical tests are split into two groups.
First, we describe the results concerning the impacts of trade liberalization on trade flows (Propositions 1,

2, and 3); and then we turn to the labor market outcomes results (Propositions 4 and 5).

4.1 Trade flows

The empirical tests for our first three propositions can be found on Table 1, where are shown PPML regres-
sions on traded quantities and values. Robustness checks using simple OLS estimator are shown in Table
A2. Results of the instrumental variable approach (second stage regression) are presented in Table 3 (with
first stage results reported in Table A3).

As stated in Proposition 1 (trade creation), the consistently negative and significant coefficients on the
tariff variable (or a consistently positive sign on the PTA dummy) in almost all the specifications signals that
a decrease in trade barriers between country ¢ and j is indeed associated with an increase in bilateral trade
flows. Such evidence is robust across all the specifications and econometric models we used (PPML, EK
Tobit, 2SLS and OLS).3" According with our preferred specification PPML with country-year and sector-year
fixed effect (column (3) in table 1) having a PTA in common stimulates bilateral trade by 27%. This results

may appear consistently smaller with respect other existing studies on this topic (Baier and Bergstrand

30Table A3 suggests the relevance of our instruments in predicting both tariff level and PTA dummy. Indeed coefficients on
IV for tariff and PTA are positive and strongly significant with safe F-stat for excluded instruments.
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2007); but this was expected since in our sample we have only OECD exporting countries; and the effect of
PTAs is generally bigger for developing country.

As for Proposition 2 - predicting no improvement in export flows toward the excluded country - it can
be noted that the coefficient associated with the variable ” ExpLiberalization” is not significant (Table 1
columns 5 and 10), meaning that a trade liberalization agreement between countries ¢ and z does not imply
any increase in trade flows between 4 and j. In other words we find no exports gains toward third countries
from bilateral trade liberalization. This would not be consistent with models with an augmented Ricardian
framework where imports can be used as variable inputs in the production process, but is consistent with
a theoretical model exploiting vertical linkages in which imported inputs are used as substitutes for fixed
investment costs. As a caveat on the generality of our results, it should be remembered that our sample is
restricted to exports from countries for which we could find reliable labor market data (i.e. the members of
the OECD), while there are no restrictions on importers. This means that our results may hold for north-
to-south or north-to-north trade but not necessarily for south-to-north or south-to-south, where it may still
be possible that importers’ marginal costs of production are affected by a reduction in trade barriers (e.g.,
as a results of trade in semi-finished products), which leaves room for further research.

Finally, Proposition 3 (trade diversion) states that a decrease in trade barriers between importer j and
a third country z is associated with a decrease in the exports of ¢ to j because of the increased competition
of products from z altering the price index in j. The negative coefficients associated with the variable
” ImpLiberalization” in Table 1 confirm this prediction.

All in all, the main contribution of our analysis in the disentanglement of the impact of trade liberalization
on the involved countries’ imports and exports to third countries. This new way of looking at the trade
creation vs trade diversion issues allows us to confirm the consistence of our modeling choices with the trade

data and supports the use of the model to study the labor-market related implications.

4.2 Labor outcomes

To test Proposition 4 - employment loss on the domestic segment - Tables 4 has to be read in combination

with Table 1. In particular, Table 4 shows the results for both OLS and 2SLS estimations on the level of

unskilled employment in different sectors.?!

31First stage regression results reported in table A4 show the relevance of our instrumental variables. Initial tariff level and
the three year lag of tariff are good proxies for the current tariff level. Similarly the average tariff level by country and product
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Assuming that the employment of unskilled workers is proportional to production, we can then indirectly
capture the effect of a reduction in trade barriers on the domestic vs exporting segment employment. Indeed,
whereas our results in Tables 1 state that a reduction in bilateral trade costs boosts trade and thus increases
employment in the export segment, the coefficients in Tables 4 on the tariff reduction effect on total unskilled
employment is positive and statistically significant; meaning that a reduction in trade barriers reduces the
number of unskilled workers employed in the sector.>> The combination of these two results represents a first
piece of evidence in favor of Proposition 4. Moreover, the negative coefficient of the interacted term between
tariff and export intensity suggests that a tariff reduction reduces on average unskilled employment with a
lesser extent in high export intensive sector. To the sake of interpretation of the interacted variable, notice
that the average value for the export intensity variable is 3%; thus a 10% reduction in tariff level correspond
to a 2.5% reduction in the employment level of unskilled workers in not exporting sectors, which shrinks
to a 2.2% reduction in those sectors having mean export intensity. The negative effect of tariff reductions
on unskilled employment is offset in those sectors with more than 33% export intensity (very rare in our
dataset).

As for the impact on skilled workers’ wages analyzed in Proposition 5 (trade-liberalization-driven wage
gap), our model yields much starker results. The increase in total profits due to cheaper imports in a
framework characterized by vertical linkages implies that skilled workers can bid up their salary and increase
the ratio between their earnings and the unskilled workers’ earnings. Tables 5 and 6 confirm this prediction,
which is robust to a wide set of controls and different estimation strategies. In fact, we test the trade-
liberalization-driven wage gap in two slightly different ways. First, since the unskilled workers’ wage is equal
to the value of the numéraire in the model, we look at the ratio between skilled wages and unskilled wage
(Table 5). Then, for additional robustness, instead of the ratio we consider the level of skilled workers’
earnings controlling for unskilled workers’ earnings among the covariates (Table 6).

Specifically, OLS and 2SLS regressions are run first on the skill premium as the ratio between skilled and

unskilled wages (Table 5)*3 and then on the level of skilled workers’ wages using unskilled workers’ wages as

are good predictors for the current tariff level; moreover in this last case, since we have an overidentified model, we can also
conclude on the exogeneity of the instruments. According with the Sargan test the validity assumption is satisfied. The same
arguments apply for 2SLS estimations on wage gap and skilled wage in tables A5 and A6.

32 As a further robustness check we estimate equation (26) on the unskilled workers intensity of the sector expressed as share
of total number of hours worked by unskilled over total workers. Results, available under request, show that tariff reductions
are associated with decreases in unskilled intensity, i.e. trade liberalization reduces the employment of unskilled workers as a
share of total workers. The previous effect is attenuated by the export intensity of the sector.

33Remember we defined as "skilled" the secondary and tertiary educated workers, while we refer as "unskilled" to primary
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a control (Table 6).

The two sets of regressions yield qualitatively identical results and do not reject the Proposition 5: as the
trade barriers decrease, the skill premium rises. This result holds statistically significant for a large number
of different specifications, with few exceptions. First stage regression results for labor market related 2SLS
estimations are reported in Tables A4, A5 and A6.

Summing up, none of the theoretical propositions of the model is rejected from the data, which suggests
that the model presented here may be a reasonable framework to study the interactions between vertical

linkages and labor markets in a context of reduction of trade protection.

5 Conclusions

In this paper we analyzed the impact of bilateral tariff reductions and PTAs not only on the involved parties
but also on third countries. We did so by using a three-country monopolistic competition model with vertical
linkages and a labor market differentiated by skill level. Empirical tests of our analytical results seem to
confirm that:

- bilateral trade liberalization increases trade flows between the countries involved in the integration
process;

- the countries involved in the integration process do not gain a competitive advantage in exporting to
third countries;

- the countries involved in the integration process divert trade away from third countries by importing
less of their products;

- among the countries involved in the integration process, unskilled workers’ employment levels decrease on
the lines of production serving the domestic market and increase in the lines of production serving the export
segment. Theoretically, the overall effect is not a priori determined but depends on sector characteristics
such as export intensity or the relative importance of entry barriers and product differentiation. Empirically,
we do observe a stronger decline in unskilled workers’” employment following trade liberalization in less

export-oriented sectors.

educated workers
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- The skill-driven wage gap within the countries involved in the integration process increases, i.e. the
difference in remuneration between skilled and unskilled workers rises as a consequence of reductions in trade
barriers.

The paper provides also a small contribution on the welfare effect of PTAs. Since the prices in the
integrating countries fall because of the reduction in trade costs and real wages increase, the tariff reduction
of PTA can be shown to be locally welfare improving for the participants of the agreements and is likely
to be globally welfare improving. This result is theoretically driven from the observation that the only loss
in the third countries stem from the reduction in their export profits, which are shifted to producers in the
integrating countries.

These results all hold in the short run, or as long as the number and location of firms and workers is
held fix. As usual, there is no reason to expect that the long-run analysis would yield the same outcomes.
For example, in the long run it is likely that the additional entry due to the cost savings associated with
trade liberalization cause an increase in exports to third countries. Still, the focus on the short run allowed
us to obtain clear predictions to test empirically and keep a tight connection between the theory and the
empirics. A promising future avenue of research would then be to investigate whether our results are robust
to an extension of the model with endogenous entry and exit of firms and/or migration patterns, even if the

empirical validation of such an extension would not constitute a trivial pursuit.

Tables
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Table 2: Trade liberalization and exports (values and quantities) - Strict Exogeneity Test

Exported Values in Ln

Exported Quantities in Ln

Ln(Tariff+1) -0.021 -0.021 -0.119%** -0.119%**
(0.019) (0.019) (0.021) (0.021)

PTA dummy 0.123%** 0.127%** 0.204%** 0.216%**
(0.025) (0.025) (0.028) (0.029)
Ln(Tariff+1);42 0.064%%%  _0.064%** |  0.010 0.010
(0.019) (0.019) (0.021) (0.021)
PTA dummy;4o -0.020 -0.023 0.038 0.029
(0.031) (0.031) (0.035) (0.035)

Distance (In) SLETTHRRE L1 ETTRRR | J1.952%* -1.953%**
(0.014) (0.014) (0.016) (0.016)

Colony 0.243%*%* 0.243%%* 0.253%** 0.253%**
(0.022) (0.022) (0.025) (0.025)

Common Language  0.626%*** 0.626*** 0.527*%* 0.527***
(0.0245)  (0.024) (0.027) (0.027)

Contiguity 0.676%** 0.676%** 0.612%** 0.612%**
(0.0128)  (0.012) (0.014) (0.014)
Diversion Exporter 0.134 -0.255
(0.272) (0.239)

Diversion Importer -0.089 -0.276%*
(0.103) (0.112)

Observations 123967 123967 118479 118479
R-squared 0.775 0.775 0.747 0.747

Country-period and sector-year fixed effects included
Robust standard errors in parentheses. *** p < 0,01;% * p < 0,05;%xp < 0, 1.

Table 3: Trade liberalization and exports (values and quantities) - 2SLS Second Stage Regressions

Exported Values in Ln

Exported Quantities in Ln

(1) 2) (3) (4) [E) (6)

Ln(Tariff+1) -0.293%** -0.293%** | _0.238%** -0.238%**
(0.054) 0.054) | (0.057) (0.057)

PTA dummy 0.154 0.146%* 0.500%** 0.479%%*
(0.594)  (0.085) (0.663)  (0.102)

Distance (In) -1.636FFF  _1.642%**  -1.643%FF | _1.898%**  _1.916***F  -1.920%**
(0.042)  (0.069)  (0.042) | (0.048) (0.094) (0.049)

Colony 0.723%%* 0.743%%* 0.738%** 0.600%** 0.656%** 0.650%**
(0.060)  (0.230)  (0.060) | (0.066)  (0.230)  (0.065)

Common Language  0.641%** 0.645%%*  (0.643%** | 0.605%**  0.612%**  (0.610%**
(0.033)  (0.060)  (0.033) | (0.038)  (0.069)  (0.028)

Contiguity 0.165%** 0.165%* 0.164%** 0.204%** 0.196** 0.200%**
(0.058)  (0.079)  (0.058) | (0.065)  (0.081)  (0.065)
Observations 142301 148299 142301 142301 148299 142301
R-squared 0.748 0.747 0.749 0.742 0.738 0.742

Exporter, Importer-year,sector-year fixed effects included

Cluster standard errors by importer-sector in columns 1.3.4 and 6.

Cluster standard errors by exporter in columns 2 and 5.
xRk < 0,01 %% p < 0,05;%p < 0,1.
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Appendix

Table Al: Descriptive statistics

Mean  Standard Deviation Min Max N. Observations
Exported Value 50323 134382 0 129459 148299
Exported Quantity 26096 89177 0 945636 148299
Tariff 3.06 19.63 0 3000 148299
PTA 0.74 0.43 0 1 148299
Wage high skill 17.04 5.99 7.41 44.87 1249
Wage low skill 4.1 3.4 0.029 1881 1249
Skill Premia 20.48 81.1 0.44 1289 1249
Hours worked high skill — 81.12 13.49 37.1 99.73 1249
Hours worked low skill 18.87 13.49 0.262 52.89 1249
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Table A3: Trade liberalization and exports (values and quantities) - 2SLS First Stage Regressions

Ln(tariff+1) PTA Ln(tariff+1) PTA
0 ) ®) @
IV Tariff (in In) 0.869%*** 0.869*** -0.000
(0.012) (0.012) (0.999)
N. of PTAs 0.020%** -0.001%** 0.020%**
by exporter (0.001) (0.000) (0.000)
Observations 142301 148299 142301 142301
Shea Rsquared 0.536 0.041 0.537 0.041
Fstat excl.Instru. 4784 194 2392 270

Exporter, Importer-year,sector-year fixed effects included.
Cluster standard errors by importer-sector in columns 1.3 and 4; by exporter in 2
*Hk < 0,01;% % p < 0,05;%p <0, 1.
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Table A5: Trade liberalization and the wage gap - First stage 2S5LS

Ln(tariff +1)

(1) 2) 3)
Ln(tariff +1)t-3 0.276%**
(0.053)
Average Tariff by Country 0.649%**
(0.044)
Average Tariff by Sector 0.495%%*
(0.124)
Ln(tariff +1)t=0 0.420%***
(0.037)
Controls yes yes yes
Fixed Effects
Country yes yes yes
Sector yes yes yes
Year yes yes yes
Observations 876 1249 1249
Shea R-squared 0.096 0.265 0.105
Fstat excl.instr 27.11 115.75 125
Sargan Test - 0.720 -

Robust standard errors in parentheses.
k< 0,01 %% p < 0,05;%xp < 0, 1.

Table A6: Trade liberalization and the wage of high skill workers - First stage 2SLS

Ln(tariff +1)

(1) 2) 3)
Ln(tariff +1)t-3 0.267%**
(0.052)
Average Tariff by Country 0.643%**
(0.043)
Average Tariff by Sector 0.487***
(0.126)
Ln(tariff +1)t=0 0.406***
(0.037)
Controls yes yes yes
Fixed Effects
Country yes yes yes
Sector yes yes yes
Year yes yes yes
Observations 876 1249 1249
Shea R-squared 0.091 0.264 0.098
Fstat excl.instr 26.06 114.31 114.98
Sargan Test - 0.845 -

Robust standard errors in parentheses.
¥k p < 0,01;% % p < 0,05;%p < 0, 1.
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Figure 1. The wage of skilled workers in region i, w!l. The parmeters of the
simulation are the following: 7;., = 4;a = 10; h = 1; H; = 10; H; = 20; H, = 30;
B=2c=01;7v=27; =3;L, =10;L; = 10; L; = 10; K = 10.
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