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1 Introduction

Trade liberalization can lead to higher welfare by allowiingns and workers to be
put into more productive uses. However, to take advantadgkeesie benefits both
firms and workers need to be reallocated from the sectors aoithparative dis-
advantage to the sectors with comparative advantage. gai®cation costs time
and resources and is at the heart of popular concern abaolet liteeralization. In
this paper we present a model with heterogeneous firms aacblgeneous workers
and study the transitional dynamics after a reduction iddgrarriers, with a spe-
cial focus on two kinds of wage inequality, the wage inegydiletween skilled and
unskilled workers and the wage inequality across sectors.

The increase in wage inequality in many developed countiresthe past decades
and its sources have been subject to a lively debate in theoedo literature. Un-
til recently the dispute seemed to be settled in favor of-&kédsed technological
change as being the main contributor to rising wage inegu@iee Katz and Autor
[1999]). However, while traditionally the trade of a devaal country was mainly
with other developed countries, the recent enormous risadie with low-income
countries (most notably China and India) has brought a shilfte structure of trade.
This shift is associated with fears that unskilled workeosf developed countries
might lose out from competition with workers from develapitountries.

And indeed, Autor et al. [2013] show that in the United StaldsS.) increased
trade with China goes hand in hand with a decrease in the shananufacturing
employment and that local labor markets that are exposetitte€e imports suffer
higher unemployment and lower wages. In a similar vein, Eteen et al. [2013]
find that import competition is associated with wage deslinBierce and Schott
[2012] identify a direct causal link between the sharp dmop/iS. manufacturing

employment after 2001 and the elimination of trade policgartainty that resulted



from the granting of permanent normal trade relations tan€n late 2000. In-
dustries that experienced the sharpest reduction in taréghts experienced greater
employment loss due to suppressed job creation, exagdeadditelestruction and a
substitution away from unskilled workers For Germany, Daut et al. [forthcoming]
document that increased trade has lead to lower employmemigort-competing
sectors.

These recent empirical studies concentrate on inter«s#@omparisons, i.e., how
does a worker fare in the import-competing sector relativether sectors. There-
fore, the main source of inequality is due to the wage diffeed between workers
employed in different sectors. Another potential effectrafle liberalization is that
it increases the demand for skilled workers and therebykifiggsgemium, the wage
differential between skilled and unskilled workers. Thosice of wage inequality
has been less prominent in recent empirical papers, prpbaichuse these effects
are harder to identify and take a longer time to materialiere the look through a
modeling-lens can help clarify the picture.

A comprehensive study of the effects of trade liberalizattm wage inequality
should, in our view, contain the following features: i) coemgtive advantage to
study the tension between shrinking, comparative disadgensectors and ex-
panding, comparative advantage sectors; ii) skilled arskillad workers to study
changes in the skill premium; iii) adjustment dynamicscuese the structure of the
economy is unlikely to change over night iv) adjustment sa$tworkers, because
it takes time and resources to switch sectors or to trainyw) fieterogeneity, en-

dogenous firm entry and selection into export markets, lscthese features have

1The import penetration ratio is defined as the host countnyfsorts from China divided by
the total host country’s expenditure on goods, measuredsisdross output plus host imports
minus host exports. The share of working-age populationl@yep in manufacturing is defined
as the number of people employed in manufacturing dividetheynumber of working-age people
employed (16-64 years old). The source of data is Eurostat.



been shown to be important ingredients of internationaldra

In this paper we present a model that takes account of eaektasjas based on the
model of Bernard et al. [2007] (BRS henceforth) which caissig two countries,
two factors and two sectors, introducing comparative athgainto the heteroge-
neous firm model of Melitz [2003]. It thus offers a framewohlat is rich enough
to capture points i), ii) and v) above. However, the BRS asialis restricted to the
steady state and thus ignores adjustment problems. To eéaaiviodel adjustment
dynamics we develop a dynamic version of BRS along the lirigShoroni and
Melitz [2005] (GM henceforth) and add labor adjustment sost

As is standard in the literature, we model trade liberalirags a decrease in the
costs of trade. This leads to a shift in production. Each ttgwspecializes produc-
tion in the sector where it has its comparative advantage. ridim country, being
endowed with more skilled labor, specializes in the promadf the skill-intensive
good. This leads to a reallocation of firms and workers froenhskilled-intensive
sector to the skill-intensive sector.

In our model, newly entering firms need to pay a sunk entry icostder to enter
either of two sectors (one skill-intensive, one unskilietensive). Upon entering
they draw their productivity from a Pareto distribution.clontrast to Melitz [2003],
but in line with GM, firms do not have to pay fixed productiontspsind therefore
all newly entering firms take up production. However, firmsénéo pay a fixed
cost of exporting if they want to serve the foreign marketisTesults in selection
into export markets, as in Melitz [2003], i.e., only the mpsbductive firms take
up exporting.

Each firm is subject to an exogenous rate of exit. This gives t® non-trivial
but tractable adjustment dynamics after trade liberabmabecause existing firms

keep operating and are stuck in their sector, while newlgramg firms are more



flexible2 Thus, the reallocation of firms from one sector to the othkesglace
via the exit of old firms. They are replaced by newly enterimgné which tend to
prefer the expanding sector over the shrinking sector.

Workers can be either skilled or unskilled and can be emplogeeither of the
two sectors. Concerning the mobility of workers we distiispwvarious adjustment
mechanisms: i) workers retire at an exogenous rate andglatesl by newly enter-
ing workers who are more flexible in their choice of sectgrincumbent workers
might or might not be allowed to switch sectors after payimgradomly distributed
sector migration cost; iii) newly entering workers mightrarght not be allowed
to become skilled after paying a randomly distributed irajrcost. By simulating
various combinations of these mobility assumptions we ate # highlight the
role of labor adjustment costs.

In our analysis we focus on the effects of trade liberalaaton wage inequality
in the rich country. We mainly concentrate on two measuresage inequality:
i) inter-sectoral wage inequality, i.e., the wage diffdr@nbetween workers who
are in the same skill class but in different sectors and &) gkill premium, i.e.,
the wage differential between skilled and unskilled woskeThe effects of trade
liberalization on wage inequality depend importantly oa #ssumption whether
the supply of skilled workers is endogenous or exogenous.

If we follow the standard practice in the trade literaturel assume fixed endow-

2Burstein and Melitz [2012] show that positive fixed costs ofrestic production would elimi-
nate all transitional dynamics in GM. This is not the caseunmodel due to the slow adjustment
of workers. We nevertheless prefer to use the GM assumjtatrfixed costs of domestic produc-
tion are zero, due to tractability and the numerical prosetiscussed by Chaney [2005]. In the
robustness section in the appendix we discuss in more dlegaible of firm adjustment.

3A recent literature analyzes the effects of trade libeadiin on unemployment (see, e.g., Egger
and Kreickemeier [2009], Felbermayr et al. [2010], Helpraad Itskhoki [2010], Helpman et al.
[2010] or Larch and Lechthaler [2011]) and stresses witirioup wage inequality as a contributor
to overall wage inequality (see, e.g.,Helpman et al. [2D1Biven the already complicated structure
of our model we concentrate on just two measures of wage aliggjand leave the analysis of
unemployment and within-group wage inequality for futueseaarch.



ments with skilled and unskilled workers (as, e.g., in BR®) find that income in-
equality strongly increases after trade liberalizatianthe short run, this is driven
by a rise in inter-sectoral wage inequality. In the mediuntotay run, inequality
rises due to a rising skill premium. The two inequality measithave starkly dif-
ferent dynamics: the skill premium reacts only slowly whiker-sectoral wage
inequality jJumps up on impact and then slowly recedes. Glamghe extreme sce-
nario where incumbent workers are completely immobile & ghort run. Then,
the supply of workers cannot respond to the changes inveltbor demand. In
the short run wages in the skill-intensive sector have togcelative to the wages
in the unskilled-intensive sector. The skill premium, hges does not change in
the short run, because the marginal productivity of skibed unskilled workers
cannot change as their composition in production does remigd In the longer
run, when workers are more mobile across sectors, the wéfgeeditial between
the two sectors recedes, while the skill premium increasegalhigher demand for
the skill-intensive good, which translates into higher danhfor skilled workers.
This suggests that the inter-sectoral wage inequalitytified by the recent empir-
ical literature is only a temporary phenomenon. Howeves, dioes not imply that
trade liberalization does not have long run effects on wagguality, because the
skill premium is expected to increase. This discussion detnates that it is cru-
cial to use a dynamic model in order to be able to distinguettvben short-run and
long-run effects. In the long run wage differentials betweectors are expected to
vanish but in the short run they are an important source oewagquality. This
short run effect is completely ignored when analyzing sjesidte outcomes only,
while the effect of the increased skill premium is exaggedatince it takes a long
time to manifest.

The effects of trade liberalization on wage inequality anesiderably different,

when we relax the assumption of fixed endowments with skiled unskilled
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workers by allowing newly entering workers to train and beeoskilled work-
ers. Under fixed endowments with skilled and unskilled wosk#he overall supply
of skilled workers cannot react to the increased demandkitled workers that
comes along with trade liberalization. Thus, the wage dfeskiworkers has to go
up relative to the wage of unskilled workers. In contrasthwvorker training the
supply of skilled workers increases in response to tradediization, which has a
dampening effect on the skill premium and thus overall wagguality. This sug-
gests that the common assumption of fixed endowments willedlind unskilled
workers is not an innocuous assumption, but instead crtarighe effects of trade
liberalization on wage inequality.

We use a general equilibrium model because this impliestt®aterms of trade
are endogenous and that bilateral trade liberalizationdeaanalyzed. Of course,
history provides examples of unilateral trade liberalaas, but especially if one
is interested in the effects of trade liberalization in rideveloped countries bilat-
eral trade liberalization is definitely the more approgiatenario because these
countries are too powerful be forced into unilateral traterklization. This mat-
ters because in bilateral trade liberalizations the irswea competition in the
import-competing sectors is typically accompanied by eckd opportunities for
the exporting sectors. And indeed, Daut et al. [forthcorhfimgl that in Germany
trade with Eastern Europe and China has led to shrinking@mnt in import-
competing sectors, but expanding employment in exportaggoss. Our flexible
approach allows us to simulate various scenarios, inctutilateral trade liberal-
ization, unilateral trade liberalization, and the lib&ation of specific sectors. Our
results show that the effects of trade liberalization cdfieda lot depending on how
trade liberalization is specified.

Thus, it is crucial to use a general equilibrium model to ble &b capture realistic

trade liberalization scenarios. However, this does notewithout a cost. The
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general-equilibrium nature of our model makes it harderriagoit close to the
data. Therefore, we have to rely on a parametrization of tbdahthat is less
rigorous than we would have wished. However, we think theebenoutweigh the
costs and demonstrate in a number of robustness checksbaesicr the appendix
that our qualitative implications are not sensitive to desin parameters.

There are at least three recent papers that also analyzenaket adjustments af-
ter trade liberalization: Artug et al. [2010], Dix-Carnei2014] and Cosar [2013].
All of these papers use small open economy models which saltbem to be esti-
mated or calibrated in a more serious fashion. This is cdytan advantage but also
implies that the terms-of-trade are exogenous and thatadheilysis is restricted to
unilateral trade liberalization.

The rest of the paper is structured as follows. Section 2ritescthe theoretical
model. Section 3 describes the parametrization. In sedtiae describe our sim-
ulations of the symmetric trade liberalization scenanusile section 5 shows the
partial and unilateral trade liberalization scenarioscti®a 6 concludes. The ap-
pendix provides a more detailed literature review, extensdbustness checks and

discusses some of the transmission channels in more detail.

2 Theoretical model

Our model economy consists of two countries, Home (H) aneigar(F). Each
country produces two goods, good 1 and good 2. The produofi@ach good
requires two inputs, skilled and unskilled labor. The settiat produces good 1 is
skill-intensive, i.e., the production of good 1 requirekatigely more skilled labor
than the production of good 2. We consider two versions ofrtlglel: in the
first a country’s endowments with skilled and unskilled lahre fixed while in the

second only the total labor endowment is fixed and skilledwamskilled labor are
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determined endogenously. In the first version, H has a ccatiparadvantage in
producing good 1 because it has a higher relative endowmigintskilled labor.
Similarly, F has a comparative advantage in sector 2 begtlias a higher relative
endowment with unskilled labor. In the second version, tingpties of skilled
and unskilled labor become endogenous by allowing newlgrerg workers to
train and become skilled. In this scenario, H has a compearatilvantage in the
production of the skill-intensive good due to a cheapemning technology. We
assume that at the pre-liberalization steady state uadiiibor is more abundant
than skilled labor in both countries in order to generatesitpye skill-premium? In
the long run, all factors of production are assumed to besptyf mobile between
sectors but not across countries. In the short run, howexekers are imperfectly
mobile both across sectors and across skill-classes. Wasdivarious scenarios
with different degrees of short run mobility. In the follavg section we describe

all the decision problems in H; equivalent equations hotd=o

2.1 Households

In our model there are four types of workers, skilled workersector 1, skilled
workers in sector 2 and likewise for unskilled workers. THhiity of a skilled

worker in sector is given by:

Et { i)’k (1- S>k [1og (Gt ;x) — Costy-+] } ) (1)
k=

S
whereC;

sis the retirement rate, and the tefost;, x summarizes the (potential) disutility

« is the aggregate consumption bunglés the subjective discount factor,

from migration and training (see, e.g., Dix-Carneiro [2[)14A similar equation

4What matters for comparative advantage are relative engmsnso skilled labor can be scarce
in both countries.



holds for unskilled workers. We model workers as rule-afrtitp consumers or
credit-constrained consumers, i.e., they consume all thebme, and can neither

borrow nor lend. Thus consumption is

Cit = Wit + M, (2)

wherew;; is the wage income of the workers afig are the transfers of a mutual
fund to be described further below.

We assume that workers are credit-constrained becausallinas for simple ag-
gregation. If workers were allowed to save and to switchasfgkill classes, then
the bond level of workers would depend on the employmenotyisif the worker.
If a worker changes her sector of employment, then her ingesito save change.
Thus, her desired savings would differ from the savings akers employed in her
old sector. But her current bond holdings are determinecebyld sector and, thus,
are different from the bond holdings of workers in her newt@edn the transition,
savings histories of workers who switch would depend on ithe bf the switch.
This implies the necessity to keep track of the whole emplaynhistory of work-
ers. In the robustness section in the appendix we providestoveof the model in
which workers are allowed to save but cannot switch acragsise Results do not
differ significantly.

To avoid this problem, the macro-literature often assurhasworkers pool their
income within large households (see, e.g., Andolfatto §1R9Then the consump-
tion of a worker no longer depends on her wage earnings angltbe economy
can be characterized by one representative household. uggveince the focus of
our analysis is precisely on wage inequality and its welfamglications, we prefer
the assumption of credit-constrained workers.

The composition of the aggregate consumption bundle isghedor all workers;



only the quantity of consumed goods differs across workEngrefore, in the fol-
lowing description we omit the indices for workers to avoudrbersome notation.
The aggregate consumption bun@eis a Cobb-Douglas composite of the goods
produced in the two sectors:

C =CfCy 7, (3)

whereaq is the share of good 1 in the consumption bundle for both H aideFcan
obtain relative demand functions for each good from the edjtere minimization

problem of a household. The implied demand functions are:

Cit = aECt and Cy = (1— a)ict, 4)
Put Pyt

hereR — (Bt) " (P} is the price index that b it of th
whereR = (7) <ﬁ> is the price index that buys one unit of the aggregate
consumption bundlI€;.

Goods 1 and 2 are consumption bundles defined over a continfivanietiesQ;:

: ®)

o1, 17

Cit = {/ cit(w)wa}
wEQ;

wheref > 1 is the elasticity of substitution between varieties. &aes are inter-

nationally traded. Thus a variety can either be producedatehor imported. At

any given time, only a subset of varieti@£Q; is available in each sector. The

1
consumption based price index for each sectdg:is- [fwmi pit(oo)lfedw] e

and the household demand for each varietg;is- (E—::>_9Cit. It is useful to re-
define these in terms of aggregate consumption units. Leefisep;; = % and
Yii = % as the relative prices for individual varieties and for tleeter bundles,
respectively. Then, we can rewrite the demand functionyvéoieties and sector
bundles agj; = <%> —ecit andGCi; = C“l/ifle respectively.
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2.2 Labor supply

We consider two versions of the model. In the first versionpvedéte the assumption
that the overall endowments with skilled and unskilled vesskare exogenously
fixed. This resembles the case in BRS. In the second versmrehax this assump-
tion by allowing newly entering workers to train to becomdlsk workers (see,
e.g., Larch and Lechthaler [2011]).

In both versions of the model, workers are perfectly mob#génkeen sectors in
the long run. However, in the short run, adjustment of waskeill be slowed by
adjustment costs: each worker has to pay a random, idicatyfonsector migration
cost in order to be able to switch sectors. We also assumentbriers retire at
rates and are replaced by newly entering workers. These newlyiagte/orkers
are free in their choice of sector and, thereby, also cauilto the reallocation
of workers. Thus, even if the sector migration cost was sgeldhat none of the
incumbents would decide to switch sectors, the constantdfowore mobile new
entrants would assure full adjustment of labor in the long Me first describe the

version of the model without training.

2.2.1 Worker mobility without training

Skilled workers are free to move between sectors but doingngpdies a non-
negative idiosyncratic sector migration cost, measuredigntility,> which is rep-
resented by an idiosyncratey, drawn each period from a random distribution
F (&%) with support on[g},,,»). Unskilled workers can also move between sec-
tors but they draw their sector migration cesfrom a different distributiotH (¢').

Since skilled and unskilled workers face symmetric moptiecisions, it suffices

5As in Dix-Carneiro [2014] we assume that the sector migratiost is paid in terms of utility,
which has the benefit that the sector migration cost needentrbded in the market.
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to describe the decision of skilled workers. Analogous &quoa hold for unskilled
workers.
A skilled worker decides to migrate from sectpto sectori whenever the corre-

sponding gain in value is higher than the cost of switchirgyas, i.e., if:

Vice versa, a worker in sectowill migrate to sectoyj if Vi —Vig > &. Equation 6
defines a thresholot:s, for which a worker is indifferent between switching and not
switching sectors,

&=V V3 ™)

and the probability of switching sectors is

NG = F(max(&® eqin))
Nt = F(max(—&° &)

wherenjsit is the probability to switch from sectgrto sector and vice versa for
r’isjt' We assume that moving costs are non-negative,g5e. > 0. This implies
that only one of the two rates can be positive, the other has ero. Thus we are
restricting ourselves to net sector migration flows whiahratevant for reallocation
and wage inequalit§.

The crucial part of equation 7 is the worker’s value of beingployed in a specific

6Allowing for negative sector migration costs would implysitive gross flows across sectors,
which are relevant empirically. However, for wage ineqtyatinly the relative supply of workers
and thus net flows are relevant.
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sector, defined as:

mex(— &2, 1)

VP = log (w8 + M)+ y(L- (1S M+ | (Vi1 — &) OF (85.)]
®)
The worker’s value is a function of contemporaneous utgityl the expected dis-
counted future value, adjusted for the probability of sumljiand averaged over the
cases where the worker will choose to stay in the same secswovitch to the other
sector, taking account of eventual sector migration costs.
In order to keep the working population constant, we assinaedach period the
retiring workers are replaced by newly entering work&eg, Newly entering work-
ers are not attached yet to a specific sector and are, therefore flexible in their
choices. We assume that the main factor influencing the ehalicsector is the
wage differential. Naturally, workers tend to prefer theteethat pays the higher
wage. However, due to numerical reasons we assume that tieeabf sector is
also influenced by preferences: upon entering the workfeacé worker draws her
sector-preference from a symmetric random distributioe. Will parametrize this
random distribution such that it has a negligible effectlmnthoice of sector, but it
simplifies numerical simulations and implies a smooth titeorsto the new steady
state’
We assume that the sector preference of a skilled workevendy £, with a
positive number meaning that the worker prefers sector laanegative number
meaning that the worker prefers sector 2. Every newly emjeniorker draws her
sector preference from the random distribut@®(z>) with zero mean and support

on (—oo,0) (unskilled workers draw their sector prefererat€ from the random

"Without this sector-preference the choice of sector woultibe well defined in the steady
state, because workers are indifferent between the tworsdctthe absence of wage differentials.
Additionally, there would be no mechanism assuring thastbady state is hit, potentially implying
overshooting and oscillatory dynamics.

13



distributionG(£"®)). An entering worker will choose to enter sector 1 if:
Vi + &% > V3. )

Equation 9 defines a threshold valef, for which a worker is indifferent between
both sectors:

&> = V3 — Vi, (10)
and the share of the newly entering skilled workers that sa@®ctor 1 is:

Seyt

B S ==
Sou 1+ So 1-G(&™), (11)

whereSey; is the number of skilled workers entering sector 1 &agl is the num-
ber of skilled workers entering sector 2. Having charazegtithe exit and entry
behavior of workers, we can now write the laws of motion falleld and unskilled
workers. The number of skilled workers in sectat the end of period equals
the number of incumbents who did not switch sectors, the murabworkers who
switched from sectoj to sectoi and the new entrants, taking account of the retire-

ment rate, such that:

St = (1-9) (1 - nj0)St-1+ N5t Sit—1) + Sex. (12)

In this version of the model, the supply of skilled workeréixed so that:

S=Su + Sz

Finally, in equilibrium the total number of workers thatirethas to equal the num-
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ber of new entrants:

SS= Sext + Sex.

2.2.2 Worker mobility with training

In this section, we relax the assumption of perfect immuobldetween skill classes,
by allowing newly entering workers to train to become skilleorkers. In this way
the number of skilled workers becomes an endogenous verata can adjust in
response to trade liberalization.
The mobility assumptions for incumbent workers are exattty same as in the
previous section, but newly entering workers now not onlyade their sector but
also their skill class. We assume that workers first makertiribhg decision and
then choose a sectdie thus need to define the ex-ante value of a worker, i.e., the
expected value of a worker before she has chosen a sect@kifed workers this
value is given by?

Vi = (1- G(&%))Vs + G(62)V5. (13)

A similar equation holds for unskilled workers. To becom#éla#t a worker needs
to pay a training cost' that is drawn from the random distributidi{e™) with
support on[s;“n,oo). An entering worker decides to train if the value of being

skilled is high enough to justify the training cost, i.e:, if

Vel >V, (14)

8Usually young workers first decide about their educatiaitiing and then about their precise
sector/profession. While this timing assumption has theathge that the sector choice described
in the previous section is still valid in this section, resiag the timing assumption would not have
any implications for our results.

9Note that the expected value of the sector-preference @ aed therefore drops out of this
equation.
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Equation 14 defines a threshad for which a worker is indifferent between train-
ing and not training:
& =V VY, (15)

so that the probability of training is:
ny =T [max(el &) (16)

Thus a sharg" of all newly entering workers is skilled:

Sa

= _nT 17
%—l—LQ r’t7 ( )

and the remainder is unskilled. Again, the number of exithmgkers must equal

the number of newly entering workers:
Sa + Le = sENDOW. (18)

All the other flow equations stay the same as in the previousase All that
changes is the share of skilled workers among entering woitkat is now en-

dogenous and was exogenous in the previous section.

2.2.3 Measuresfor wageinequality

In order to analyze the effect of trade liberalization on agequality, we define
a number of wage inequality measures. First, we define twosuanea of wage
inequality across sectors. They measure the relative pege difference across

sectoral wages for skilled and unskilled workers

Index§ = (%— )100,
2t
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IndexL; = (ﬁ—— )100
2t

Note that these indices are close to zero at the steady dtegtéo long run mobility
across sectors. However, they might be different from zetmbthe steady state.
It is one of the advantages of our dynamic model that it catucaphese temporary
increases in inequality.
To measure wage inequality across the skill classes we defskél premium for
each sector and an average skill premium. The skill premarsédctoi is defined
as the percentage difference between the wage of skilledmsidlled workers

Slli = <$: — 1) 100
To define the average skill premium for each country, we usatlerage wage of
skilled workerswg = %Wﬁt +2w§,, and the average wage of unskilled workers,

s A
wj = 2wl + 2w, to obtain

illy = <@ —1) 100

W
Note that the average wage in country Hus= Sﬁ‘,_tws + S 2L W3 SL—&tL W+
Lot
S+LtW12t'

Finally, we measure aggregate wage inequality for eachtopbiy constructing a
theoretical Gini index, which is a standard measure of iaktyu The Gini index
measures the extent to which the distribution of wages anfomgifferent groups
of workers within each country deviates from a perfectlyadglistribution. A Gini
index of 0 means perfect equality, while an index of 1 meamnfeptinequality. The
Gini coefficient is defined as half the relative mean diffeesaf a wage distribution.

The Gini coefficient for country H is
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1 1
Gini = -~
|n|t 2Wt (S_|_Lt)2

+2Sy Lyt |W; — Whe | + 25 Lor Wy — Why | + 28 Lor [W§; — Why | + 25 Le [W — Wiy ).

(251 Syt Wiy — W | + 2Ly Loy |WI1t - WIZt‘

2.3 Production

There are two sectors of production in each country. A comtn of firms with
heterogeneous productivity operates in each sector. Tid aumbersome notation,
we omit a firm-specific index in the following description abpuction. The pro-

duction technology is assumed to be Cobb-Douglas in theripuats of production:
Yo =zt P, (19)

wherez is firm-specific productivity, whil&s; andL;; is the amount of skilled and
unskilled labor used by a firmG; is the share of skilled labor required to produce
one unit of outpul; in sector. Sector 1 is assumed to be skill-intensive and sector
2 unskilled-intensive which implies that2 3; > B>, > 0. The labor market is
assumed to be perfectly competitive implying that the resdevof both skilled and
unskilled workers equals the values of their marginal potslof labor. In addition,
workers are perfectly mobile across all firms in a specifit@aghich implies that

all firms within a sector pay the same wage. Consequentigivellabor demand

can be described by the following condition:

Wﬁ _ Bi Lit

Wlit B (1_Bi)§,

(20)

which says that the ratio of the skilled real waggto the unskilled real wage,

for sector is equal to the ratio of the marginal contribution of eachidamto pro-
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ducing one additional unit of output. Note that this coraditimplies that relative
demand for labor is the same across firms within a sectoreSelative demand for
labor is independent of firm-specific productivity, equati® also holds at the sec-
tor level, i.e., relative labor demand per sector is entidgtermined by the relative
wages paid by firms in that sector. This condition is validdoth sectors.

Firms are heterogeneous in terms of their productigity The productivity dif-
ferences across firms translate into differences in the imeargost of production.
Measured in the units of the aggregate consumption bunatemtarginal cost of

Bi 1-B;
production ISM

z
Prior to entry, firms are identical and face a sunk entry ¢gsiwhich is produced
by skilled and unskilled labor, equal tbj[(vvﬁ)ﬁi (vvl )1_Bi units of aggregate H
consumption. Note that entry costs can differ between sediee to different factor
intensities and due to inter-sectoral wage differentid{zon entry firms draw their
productivity levelz from a common distributiois(z) with support on[Zyjn, ©).
This firm productivity remains fixed thereafter. As in GM taare no fixed costs of
production, so that all firms produce each period until theyhat by an exit shock,
which occurs with probabilitye(0, 1) each period. This exit shock is independent
of the firm’s productivity level, s&(z) also represents the productivity distribution
of all producing firms.

Exporting goods to F is costly and involves both an icebexddrcost; > 1 as well

as a fixed costy, again measured in units of effective skilled and unskilédmbr1°

In real terms, these costs a‘s@(wﬁ)ﬁ ! (W! )1_3i

, . The fixed cost of exporting implies

that not all firms find it profitable to export.

10The Iceberg trade costs are proportional to the value of Xperéed product and represent
a number of different barriers to trade. These include bttt barriers that can be influenced
by policy, like restrictive product standards or slow pregiag of imports at the border, and trade
barriers that cannot be influenced by policy, like the cobtsamsportation. We follow the standard
practice in the literature and model trade liberalizatismalecrease in the Iceberg trade cost.
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All firms face a residual demand curve with constant eldgtici both H and F.
They are monopolistically competitive and set prices aagntional markupef—1
over marginal cost. Lebq it (z) andpx it (z) denote the nominal domestic and export
prices of a H firm in sector. We assume that the export prices are denominated in
the currency of the export market. Prices in real termstivel#o the price index in
the destination market are then given by:

pan@ 6 W)™ pa(n 1

Pait(2) = R 9.1 > Pxit(2) = A :aTtpd,it(z>a (21)

whereQ; = %t* is the real exchange rate. Profits, expressed in units ofipegate

consumption bundle of the firm’s location atig(z) = dg it (2) + dxit(z), where

_ 1-6
doid) =5 (p di)ﬁ.t(z)) aiR (22)

1-6 S
) Ry — e (WS)P (W) TP, iffirm z exports

dyit(2) = (23)

0 otherwise,
with R; denoting total expenditures on the aggregate consumptiodlé. A firm
will export if and only if it earns non-negative profits fronsidg so. For H firms,
this will be the case if their productivity drawis above some cutoff level i =
inf{z: dxjt > 0}. We assume that the lower bound productivify, is identical for
both sectors and low enough relative to the fixed costs of ’ixgopso thatz; is

abovezqyin. Firms with productivity betweeny, andzy jt, serve only their domestic

market.
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2.3.1 Firm Averages

In every period a mady i of firms produces in sectorf country H. These firms
have a distribution of productivity levels ovézyn, ) given by G(z), which is
identical for both sectors and both countries. The numbexpbrters isNyjt =
[1—G(zit)] Ng,it- It is useful to define two average productivity levels, asrage
Zyt for all producing firms in sector of country H and an averagg j for all

exporters in sectarof country H:

1
. © o (=TI o
zd,nzl / 2 1de<z>} i = [ / #-14G(2)
Zmin Zy it

As in Melitz [2003], these average productivity levels suanize all the necessary

1

(6-1)

information about the productivity distributions of firms.

We can redefine all the prices and profits in terms of theseageeproductivity
levels. The average nominal price of H firms in the domesticketais py it =
Pa.it(Zait) and in the foreign market isc it = pxiit (4t). The price index for sector

i in H reflects prices for thily i home firms and F's exporters to H. Then, the price
index for sector in H can be written aBX % = [Nyt (Faie)* ® + Nt (f);it)l_e]. Writ-

ten in real terms of aggregate consumption units this besqrﬁmﬁ = [Ngit (bd7it)1‘9+
Nyt (ﬁ;in)l*e], wherepq it = P it(Za,it) andpy iy = Pt (Z ;) are the average relative
prices of H’s producers and F’s exporters.

Similarly we can definély i = dg it (Z4t) anddy it = dxt(Zit) such thatl = dg ¢ +

[1—G(zit)] dNX,it are average total profits of H firms in sector

2.3.2 Firm Entry and Exit

In every period there is an unbounded mass of prospectivargatin both sectors

and both countries. These entrants are forward looking atidipate their future
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expected profits. We assume that entrants at time t only gtaducing at time
t+1, which introduces a one-period time-to-build lag in thedel. The exogenous
exit shock occurs at the end of each period, after entry andyation. Thus, a
proportiond of new entrants will never produce. Prospective entrantsetor
i in H in period t compute their expected post-entry value wgyilg the present

discounted value of their expected stream of prdiiks} ., 1

Vit = B i [VSt(l— 5)>" (%) 1CI~is] : (24)
s=11
This also corresponds to the average value of incumbent &ftasproduction has
occurred. Firms discount future profits using the aggregtatehastic discount fac-
tor adjusted for the probability of firm survival-1d. Note that equation 24 can be

written in recursive form as:

1
Vit = y(1—0)E [(%) (\7it+l+d~it+l)] : (25)

Entry occurs until the average firm value is equal to the ecdst:

1-B

= fou (w)" () (26)

The firms are owned by a mutual fund which finances the entryeof firms and
collects all the profits. The surplus of the mutual fund igrdbsited in a lump-sum

fashion to the households:

MENDOW = di; Ny 1t + dotNgt ot — F1¢Np 1 — U2t Np 2t (27)
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Finally, the number of firms evolves according to:
Ng,it = (1 —0)(Ng,it—1 + Net—1)- (28)

2.3.3 Parametrization and productivity draws

Productivityz follows a Pareto distribution with lower bourg, and shape param-
1

eterk>0—-1:G(z2) =1- (@)k Letv = {M}m then average produc-

tivities are

Zq it = VZmin andZit = V. (29)

The share of exporting firms in sectoriin H is

N
"Z”‘”) . (30)

| :1—G(zx,it):1—< .
Zy it

Together with the zero export profit condition for the cufofh, dyt(zit) = 0, this

implies that average export profits must satisfy

6-1

dur=(0-1) (V) bewp)® (wh) . @)

24 Market Clearing Conditions, Aggregate Accounting and Trade

Market clearing requires that total production in eachaaoiust equal total income

so that:

Pd,t 1-6 Pt 1-6 -
Ng it (W) aiR: + Q¢ Nyt <I) aiR; +¥itNgjt = WSt +Wh Lt + it Nt
| |
(32)

Total production of the sector (on the left hand side) inekithe production of

the aggregate consumption bundle (both for the domestikehand the foreign
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market) and the production of new firms. Total income geeeray the sector (on
the right hand side) includes wage earnings and profits.
Trade is balanced at any time so that the value of H exports$ equsl the value of

F exports such that

~ 1-6 ~ 1-6
QINX,lt <pX:-t) a*ct* +QINX72t <pX7*2t) (l— a*)q* _
1t 2t
~ ok 1-6 ~ 1-6
« (P « (P
i (52) aaina(B52) a-aa 33)
Qe 1178

3 Parametrization

This section describes the parametrization of the modeltbaise for the numeri-
cal simulations. In most aspects we follow GM and BRS. Werpr&t each period
as a quarter and, set the household discountyr&ne0.99, the standard choice for
guarterly business cycle models. We set the elasticity lo$t#ution between vari-
eties to8 = 3.8, based on the estimates from plant-level U.S. manufagjudata

in Bernard et al. [2003]. In order to avoid asymmetry due tmded effects, we set
the share of each good in consumer expenditures equiahte a, = 0.5). We set
the parameters of the Pareto distributioztg, = 1 andk = 3.4, respectively. This
choice satisfies the condition for finite variance of log pradsity: k > 6 — 1.
Changing the sunk cost of firm entfy only re-scales the mass of firms in an indus-
try. Thus, without loss of generality we can normalize itisattfe = 1. We set the
fixed cost of exportingk to 235 percent of the per-period, amortized flow value
of the sunk entry costsl — y(1—9)]/ [y(1—9d)|fe. This leads to a steady state

share of exporting firms of 21 percent. We set the size of tlog@xous firm exit

Hyunder the income-pooling assumption, we ran simulatiolsvéhg for trade in international
bonds and unbalanced trade but the movements in trade balaate negligible.
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probability tod = 0.025, to match the level of 10 percent job destruction per year
in the US. These choices of parameter values are based on GM.

To focus on comparative advantage, we assume that all nydaestameters are the
same across industries and countries except factor itydiflsj. We consider sym-
metric differences in factor intensitig$; = 0.6, 3, = 0.4). To assure a positive
skill premium in both countries, we assume that unskilldmbtas more abundant
in both countries. The richer country, H, is endowed with enskilled labor than
the poorer country, F. Specifically, we assume $at700 and. = 1300 for H and
thatS* = 370 andL* = 1630 for F. These numbers imply that the share of skilled
workers in the whole workforce is 35% for the rich country di8d5% for the poor
country. This is in line with OECD indicators, where the martage of individuals
with tertiary education between the ages of 25 and 64 range 29% (EU) to 41%
(US) for developed countries and from 4% (China) to 14% (Atge) for develop-
ing countries (see table Al.1ain OECD [2013]). We set theesbiskilled workers

in the F workforce at a value slightly higher than the quoté&{D numbers in or-
der to ensure a feasible post-liberalization steady statbe scenario where we
allow for training? In the training scenario only the total endowment with labor
is fixed atENDOW = § + Ly = 2000 andENDOW* = § + L{ = 2000, while the
share of skilled and unskilled workers is determined endogsly. The training
cost follows an exponential distribution with a paramedeal eT = 0.000447255
for H and scaleT* = 0.000128056 for B2 The parameters were set so that the
pre-liberalization steady state training probability inaHd F match the shares of
skilled workers in the labor force of each country, such tipat= 0.35 for H and

nt = 0.185 for F. This ensures that the pre-liberalization steaakgss the same in

20therwise, we would end up in a corner solution after traokertilization.
BNote that an exponential distribution has only one paraméie scale parameter, while the
minimum of an exponential distribution is always zero.

25



the model with and without training.

Concerning the migration of incumbent workers across sgaete follow the evi-
dence in Autor et al. [2013], who show that unskilled workars very immobile
across sectors while skilled workers are mobile to a cegaiant. Thus for most
of our analysis we assume that unskilled workers face sugthrigration cost that
they prefer to not switch sectors. For the skilled workersassume that the mi-
gration cost follows an exponential distribution with scplrametescaleS= 0.1,
which implies that the probability for a skilled worker toiseh sectors in the period
immediately after liberalization is 194,

Finally, we assume that entering worker’s sector preferericllow a Normal dis-
tribution with a mean of zero and a standard deviatiosdf 0.1. We have set
the standard deviation parameter in order to ensure a vergwalistribution so
that the entry decision of a worker regarding sector entrpastly determined by

sectoral wage differentials instead of preferences.

4 Symmetrictrade liberalization scenarios

In this section we describe the dynamic adjustment aftemansgtric trade liberal-
ization shock. We assume that the Iceberg trade costs dedmaboth sectors and
for both countries from 1.3 to 1.2. Naturally, the length dfustment depends on
the ability of workers to move between sectors. In the longwarkers are fully

mobile so that they earn the same wage in both seétdrsthe short run, however,

14unfortunately, the empirical literature is not entirelynotusive on the subject of worker mo-
bility across sectors. E.g., Greenaway et al. [2000] as agltlliott and Lindley [2006] find that
unskilled workers are more mobile across sectors thareskilorkers. Therefore, in the robustness
section in the appendix we show the results under the asgumtpat unskilled workers are mobile
across sectors while skilled workers are not. We will alkestrate a case where the migration costs
for skilled workers are lower than in this scenario.

I5Actually the wage differential between the two sectors wit go away completely in the
long run due to the different sizes of both sectors and owrmagton that entering workers have a
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adjustment costs can lead to wage differentials betweetorsecThis effect can
only be captured by using a dynamic model that can distimgoggween the short
run and the long run.

We distinguish three different scenarios: i) the first scengeatures the slowest
adjustment. Here we make the assumption that all incumbekiass cannot switch
sectors due to sector-specific skills. However, there dtevstkers who retire and
get replaced by newly entering workers. These workers are riexible because
they have not invested in their skills yet. We do not constties scenario as the
most realistic one, but it serves well to explain the workirng the model and to
highlight the role of mobility assumptions by serving as adienark to the other
scenarios. ii) In the second scenario we assume that skilteklers can switch
sectors. We restrict this ability to skilled workers, besathis is in line with the
evidence in Autor et al. [2013F iii) In the third scenario we relax the assumption
of fixed endowments with skilled and unskilled workers byuasig that entering
workers can invest in training to become skilled workers.olm view this is the
most realistic scenario, especially in the long run. Howgdwethe trade literature it
is more common to assume fixed endowments with skilled ankillegslabor, and
SO scenario 2 is probably the better benchmark for compasiagainst the related
literature.

In the following we concentrate on the analysis of the eff@tttrade liberalization

on H, the country with higher endowment of skilled labor.

preference for one sector or the other. However, becauggrdifierence distribution was calibrated
very narrowly, the wage differential between sectors isasihzero in the long run.

18|n the robustness section in the appendix we also discussatewhere unskilled workers are
more mobile across sectors than skilled workers.
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4.1 Scenario 1. No active switching

The dot-dash green line in figure 1 shows the dynamic adjustofeselected vari-
ables for the first scenario, where only newly entering wigkan choose in which
sector to work, and where the endowments with skilled andilied workers are
exogenously fixed. We use this scenario to explain the mésimarof the model in
more detail. The scenario will also serve as a benchmarksihie other scenarios
to highlight the role of mobility across sectors and skidisdes. In this figure, and
all the following ones, the number of quarters is at the loorial axis. The decrease
in trade costs happens in period 1. The vertical axis shog/pdhcentage deviation
of a specific variable from the pre-liberalization steadyest’

The wages that we present in this and all the following figaresvelfare-based real
wages, i.e., nominal wages divided by the welfare-basext pnidex. The welfare-
based price index summarizes information on average pandsthe number of
available varieties. Thus it can change due to changesadegor due to changes
in the number of varieties. Using a data-consistent pridexrto calculate data-
consistent real wages has only quantitative effects. Atge,rthat all our measures
of wage inequality are based on the ratio of wages. Thus,areynaffected by the
choice of the price index, since the price index cancelsmany case. Results for
data-consistent real wages are available upon request.

The decrease in trade costs implies that it is more benefmiaboth countries
to specialize more in the production of the good in which thaye comparative
advantage. Country H is endowed with relatively more sttilebor and thus has
a comparative advantage in the production of the skillisiee good. When trade

costs are reduced, it specializes more in the productiomatfgood so that the

17Some variables such as the index for inter-sectoral wagguality are reported as absolute
deviations from their pre-liberalization steady stateueatather than percent deviations because
they are zero at the pre-liberalization steady state.
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demand in the import-competing sector (which produces trekilled-intensive
good) goes down, while the demand in the exporting sectorcfwproduces the
skill-intensive good) goes up.

This increases the wages of both skilled and unskilled wsrkethe exporting sec-
tor relative to their wages in the import-competing secidris in turn induces an
increase in the number of workers in the exporting sectohatcbst of employ-
ment in the import-competing sector, but the adjustmenbtimmediate because
all active workers are stuck in the sector where they haveissdtheir skills. In
contrast, newly entering workers are very responsive toevdifferentials. In the
initial periods after trade liberalization all newly eritey workers choose the ex-
panding exporting sector. Only later, when the wage diffeads between sectors
have decreased sufficiently, some of the newly entering &sr&oose the import-
competing sector. In the new steady state, of course, the sifianewly entering
workers that chooses the exporting sector is permanerghehj because the num-
ber of workers in the exporting sector is also permanenthéi (which implies
that more workers are exiting the sector and thus for the murobworkers to be
stationary, more workers need to enter the sector).

The reduction of trade costs makes exports cheaper andrbresages the profits
that can be gained from exporting. This has two separatddatfdns. On the one
hand, existing exporters increase their sales on the foraayket (intensive margin
of trade). On the other hand, the share of exporting firmsemes because more
firms are able to finance the fixed cost of exporting (extensiaagin of trade). The
number of exporting firms jumps up immediately, because #ogsgbn to export is
not associated with any sunk investment costs, so thatdatas can react imme-
diately to the drop in transport costs. In contrast, thel tatianber of active firms
takes a longer time to adjust. Remember that in our model tinaitsonly serve the

domestic market do not have to pay fixed production costsrefie, a firm that
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has paid the sunk entry costs always makes positive profissé&juently, firms
exit the market only when they are hit by an exogenous exitlsh®his explains
why the number of firms in the import-competing sector deseeanore slowly?
The focus of our analysis is on wage inequality. Due to retstti mobility in the
short run, our model allows for wage inequality along two emsions: i) a wage
differential between the two sectors (d@dexSandlndexL); ii) a wage differential
between skilled and unskilled workers (the skill premiuee Skill). The first of
the two wage differentials is due to mobility restrictiomsthe short run and will
go away almost completely in the long run (see also the d&sonsn footnote 15).
The second exists even in the long run because otherwiseevgonkould not have
an incentive to invest in skills.

The drop in transport costs increases demand in the expgastntor and, thus,
raises the price in the exporting sector relative to the imapompeting sector. This
has an immediate impact on wages, which rise in line with tieep in the export-
ing sector relative to the import-competing sector. Thigfourse, not only true
for skilled workers but also for unskilled workers - bothreaow higher wages in
the exporting sector than in the import-competing sectbilerthey were earning
the same wage in both sectors in the pre-liberalizatiordgtstate. This implies
that newly entering workers prefer the exporting sectasjmg the supply of both
skilled and unskilled workers in the exporting sector. Tdiiiinishes the inter-
sectoral wage differential over time. In the new steadyestairkers again earn the
same wage in both sectors, so that the distribution of werkeross sectors can
be stationary. Thus, trade liberalization brings alongnaperary increase in wage

inequality between the two sectors, which vanishes in thg tan.

183etting the fixed cost of domestic production equal to zeqligs that domestic firms cannot
be driven out of the market through the competition from iigmdirms. However, it is still true that
the competition from foreign firms reduces the demand ankbyethe market share of domestic
firms.
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While the wage differential across sectors peaks on impadttaen slowly re-
cedes over time, the development of the skill premium is Kaeteopposite. The
wage differential between skilled and unskilled workerghwi one sector is solely
determined by the relative productivity of both kinds ofdapbwhich in turn is de-
termined by their relative input shares. In other words,skié premium in both
sectors can only change when the relative input of skilledl @mskilled workers
changes. As a result, in the short run the skill premium de¢€mange much be-
cause the supply of workers is slow to adjust. In the mediuchlanger run, the
increased demand for the skill-intensive exporting goanleases the demand for
skilled labor and, thus, increases the skill premium. Ingteeess of moving work-
ers from the import-competing sector to the exporting sette ratio of unskilled
to skilled workers rises in both sectors, and with it thetreéamarginal product of
skilled workers.

Thus in the short run the measure of overall wage inequalieyGini coefficient,
increases mainly through the first effect, the increasetarisectoral wage disper-
sion for each skill-class. With the movement of workers fribi@import-competing
sector to the exporting sector, the wage inequality frora flliurce decreases, but
the skill premium increases. Note, however, that the skdhgum effect is quan-
titatively much more important. Therefore, overall wagequality increases over
time.

Another interesting feature can be found in the disaggeebdata of wages. The
wages of unskilled workers are overshooting quite subistint® This is so be-
cause trade liberalization leads to an immediate drop imptiee index, because

imports become cheaper and more varieties are availablevevw, the ensuing

19The overshooting is less severe for data-consistent wagpscially for the unskilled workers
in the import-competing sector, for whom the wage dropswéle pre-liberalization steady state
very quickly.
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reallocation of workers and firms favors the skilled workseosthat the wage of
unskilled workers drops during the adjustment period. mrbw steady state the
wage of unskilled workers even lies below its level in the sieady state. Thus,
the efficiency-enhancing effect of trade liberalizatioattleads to lower prices and
more varieties is not strong enough to offset the decreadernmand for unskilled
workers.

A note of caution is expedient here. Being a real’ model, madel can only be
used to make inference about real wages. Thus, our modekrtheeeffects of
trade liberalization on nominal wages and on nominal pricEse real wage can
rise because the nominal wage rises or because the nomicaldoops. The real
wage can rise even when the nominal wage drops, if the ensinomin nominal
prices is even larger. This might explain why, in this scemaur model is not
able to replicate the result in Autor et al. [2013] that ufiskiwages in the import-
competing sector decrease even in the very short run. Noweg\rer, that this is
different in some of the partial trade liberalization sagwsin which the unskilled
workers in the import-competing sector suffer immediatgevibbsses. Also note,
that this does not matter for our measures of wage inequaktyause the same
price index applies to all wages and thus cancels out whengdke ratio of two
wages. Finally, let us stress that from a welfare point ofwieeal wages are of
course the appropriate measure. Even if some workers watflet #ominal wage
cuts, if their real wage goes up, their welfare goes up, sxdhey can afford to

buy more products.

4.2 Scenario 2: Active switching of unskilled workers

So far we have assumed that only workers newly entering ther lmarket can

choose in which sector they want to work. We will now relaxstassumption by
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allowing migration across sectors along the lines desdnbaection 2.2.1.

In specifying the mobility assumptions we follow Autor et #013]. This is the

empirical study closest related to our analysis, sincesib aleals with the effects
of trade of a large developing country (China) with a largeeli@ped country (the
US). Autor et al. [2013] find that unskilled workers are vemymobile across sec-
tors. Skilled workers are much more mobile across sectatg\ven their mobility

is restricted. They also find that skilled workers gain higlvages when they mi-
grate form an import-competing sector to another sectdlowmg their results we

assume that skilled workers are mobile across sectors @icfansiderable migra-
tion costs, while unskilled workers are immobile acrosgasc?°

The solid blue line in figure 1 shows the results. As in scenarworkers in the

comparative advantage sector benefit relative to the werkehe comparative dis-
advantage sector. Both measures of sectoral wage ingqusét Note, however,
that there are important differences between the skillselas The inter-sectoral
wage differential among unskilled workers increases amrably more than in
scenario 1, is more persistent and takes much longer to @eckedcontrast, the
inter-sectoral wage differential among skilled workersr@ases by less and recedes
much faster now.

The reason is that in this scenario skilled workers are mensitve to wage dif-

ferentials because of their higher mobility. This does netassarily imply that
the reallocation of workers across sectors happens mutér.faSome of the in-
cumbent skilled workers in sector 2 pay the migration cost@witch to sector 1.
This puts upwards pressure on skilled wages in sector 2. ifitiign reduces the
incentives of newly entering workers to choose sector 1 sgetor 2, reducing the

speed of reallocation to a certain extent. In sum, the highalility of workers

201n the robustness section in the appendix we also consideatse where unskilled workers are
more mobile across sectors.
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is reflected mainly in a lower inter-sectoral wage differantvhile the number of
skilled workers in the exporting sector increases onlytkeliit faster.

As already noted, inter-sectoral wage inequality amongilled workers increases
by more than in scenario 1. The explanation for this lies enrilative shares of
skilled and unskilled workers in the production of the impoompeting sector. In
that sector the number of skilled workers is much lower timethé exporting sector,
so that the share of unskilled to skilled workers is rathghhiTherefore, a given de-
crease in the number of skilled workers in the import-conmgetector has a much
larger impact on the marginal productivity of unskilled deskilled) workers. Thus,
a relatively small difference in terms of skilled workerstire import-competing
sector can translate into a relatively large difference argmal productivity and

larger inter-sectoral wage inequality.

The asymmetric development of skilled and unskilled wagessdiso implications
for the skill premium. Due to the reduced productivity of kiled workers and the
enhanced productivity of skilled workers in the import-queting sector, the skill
premium there goes up much quicker than in scenario 1. Irastthe develop-
ment of the skill premium in the exporting sector and in theolgleconomy is less
affected by the enhanced mobility of skilled workers.

The Gini coefficient, our measure of overall wage inequajiynps up on impact
and then slowly increases further due to the rising skilhpten. Again the de-

velopment of the Gini coefficient is mainly driven by the dieyaenment of the skill

premium.

4.3 Scenario 3: Training

In BRS and in our first two scenarios it is assumed that thewndmts of skilled

and unskilled workers are fixed. Although workers are mobgéwveen the two
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sectors, they are not mobile between skill classes. In #itian we relax this
assumption by allowing newly entering workers to investrairting to become
skilled workers, as described in section 2.2.2. The assongptoncerning inter-
sectoral migration we are using in this scenario are eqeiab scenario 2: skilled
workers can switch sectors, while unskilled workers cannot

The dashed red line in figure 1 illustrates the results. Ininiteal periods after
trade liberalization the differences are not too big. Thiéddbup in the number of
skilled workers in the exporting sector is a bit faster but oy too much (this is
apparentirLy /S ¢ which is slightly lower initially). Similarly, the reduatin in the
number of skilled workers in the import-competing sectdiaiter only very little.
As a consequence, the wage trajectories and our measurexgefinequality are
not affected by much either.

However, this drastically changes in the medium to long rilthe total number
of skilled workers increases because trade liberalizatioreases the demand for
skilled workers and thereby the incentives to invest imirag. In the medium to
long run this materializes in lower wages for skilled wosk¢because of higher
supply) and higher wages for unskilled workers (becausewéf supply). As a
consequence, the skill premium in both sectors is condatleraduced, relative to
the no-training scenarios.

The effects of the training possibility on inter-sectoradge inequality are only
minor. For this type of wage inequality the mobility of workeacross sectors is, of
course, more important. Since overall long-run wage inktyia mainly driven by
the skill premium, it is considerably lower in the trainingesario.

Thus, allowing for training, the higher demand for skillednkers due to trade lib-
eralization is channeled into both higher supply of skiliatkers and higher wages
of skilled workers, as one would expect. The first channallisd out by assump-

tion in the no-training scenarios and therefore all of thpistthent is channeled
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into the skill premium. Ignoring training possibilitiesu$ leads to exaggerated es-
timates of the effects of trade liberalization on the skipium and overall wage

inequality.

4.4 Wageinequality and welfare

So far we have discussed the development of various vasialtler trade liberaliza-
tion. In this section we want to discuss welfare in more detadl highlight the role

of inequality. The real wage is a very good measure for théaneebf a worker be-

cause consumption is mainly determined by wage income. Réraethat we did

not use the common income pooling assumption and so our ndoes| not only

feature wage inequality but also consumption inequalitycdmparing the results
to a model of income pooling in which all workers consume thims amount, we
provide a measure for the costs of consumption inequality.

The best measure of welfare is the value function of a workeangin equation 8.

This measure is superior to the real wage since it takes atodduture develop-

ments of the real wage and of potential sector migrationsdostne in the future.
As a reference point to the value functions of workers in oodel, we define a
counterfactual value function of a worker who is member @frgé income-pooling

household, encompassing the whole economy:

S.I. mx(7§+170)
Endow =

M =log (Endow> +Y(1-9) M1 — &°10F (€31
& max(E[SH,O)

~ Endow . g1dF (&5,1)]. (34)

We assume that workers also share the migration cost whkitatge household. If

all the wage income was shared with other workers but migmatosts borne indi-
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vidually, there would be no migration across sectors. No&t this value function
does neither contain the sub-index for the sector of the &rankr the super index
for the skill class of the worker, because consumption ailitlyuare the same for
all workers. Equation 34 is written under the assumptiohainakilled workers do
not migrate across sectors, so only the potential migratiah of skilled workers is
included. Assuming that the household decides about settpation, the dynam-
ics of most variables in this model are the same as in our eadhmodel, but the
welfare implications are different because consumptidfie .

The first four panels in figure 2 compare the value function spacific worker
in the non-pooling economy with the value function of a reprdative worker in
the pooling economy. Not surprisingly, skilled workers @dower welfare in the
pooling economy because they need to share their higher imagee with the
unskilled workers who earn a lower wage. Conversely, ulezkivorkers are bet-
ter off under income-pooling. The figure also shows that tifferénce in value
functions can be quite substantial. E.g., the value funatibskilled workers in
the no-training scenario increases in the long run by alrivase as much under
non-pooling than under poolirid.

The value functions can be interpreted as the welfare of &evorewly entering the
workforce at period, after eventual training costs are sunk. Thus anotherhsig
from figure 2 is that all workers who are already active at imetthe trade liberal-
ization is implemented, gain from trade liberalization.eTumskilled workers gain
only little, especially those in the import-competing ecbut they gain, too. Only
the unskilled workers that enter the workforce a certairetiater, and all unskilled

workers that enter in the post-liberalization steady stasee lower welfare than

211n the training scenario the difference for skilled workeasishes in the long run, but note that
these are relative changes. In absolute terms the valuédaraf skilled workers in the benchmark
economy is higher and increases by more than in the poolioigaeay.
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unskilled workers that entered in the pre-liberalizatiteagy state.

To be better able to compare aggregate outcomes, we defeertiore aggregate

variables:
- _ St s, S s, bw o La
M= Endow"™ T Endow"2 T Endow "X T Endow 2 (35)
- _ S s S s Lt L Lat L
U = gom ©9C1) + Engon! @9C2) + Ergom ©9(C) + Ergon! 09(Ca). (36)
_ Re
Yo = log (Endow) @37

whereV; is the average value function in the benchmark econdsnys average
period-utility andU; is the period-utility of average income (consumption),,i.e
period-utility under income pooling.

The comparison of these aggregate variables is illustiatdte last two panels of
figure 2 where the solid blue line illustrates the non-paplbase and the dashed
red line the pooling case. Even though aggregate consumggithe same in
both economies, the averages differ. The difference betweeling and bench-
mark economy stems from the curvature of the utility functi®ue to decreasing
marginal utility of consumption wage inequality leads tavés utility and welfare
in the benchmark economy. Put differently, pooling incomses welfare, because
the utility lost by workers with an originally high consunnpt level is lower than
the utility gained by workers with an originally low consutigm level.

In this way figure 2 presents a measure for the costs of cornsamipequality and
it can be seen that the costs are quite high. E.g., in theamoitig scenario the gains
from trade liberalization are almost 50% higher in the pogkconomy compared
to the benchmark economy. We can conclude that trade libatian has important
and non-negligible consequences for wage inequality,.copsion inequality and

welfare.
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5 Partial and unilateral trade liberalization scenar-
10S

One of the advantages of our general-equilibrium, mukggetor approach is that
it allows us to analyze a broad scope of trade liberalizasicgnarios. So far we
have concentrated on trade liberalization scenarios irchvthe trade costs were
reduced for both sectors in both countries. In this sectienwll analyze scenarios
in which only some of the sectors experience a decreasede tiasts.

These kinds of scenarios might be appealing for policy neker at least two
reasons. i) It might be easier to negotiate partial traderditizations with other
countries. ii) Partial trade liberalization might meet Ewvopposition at home based
on the hope that the adverse effects on the labor market ssesévere because
vulnerable sectors are spared from foreign competition.

We analyze three different scenarios. i) It appears plétiiat the rich country is
more powerful and thus able to push through its preferredd@adiberalizing trade
in the sector where it has its comparative advantage andhipaive other sector
untouched. This is our fourth scenario.

i) If the poor country is more powerful it might be able to puler a liberaliza-
tion strategy that lowers the trade costs for exports of botintries’ comparative-
advantage sectors. This strategy is our fifth scenario armdvies a reduction of the
costs of exporting the skill-intensive good from the ricluotry to the poor country
and of the costs of exporting the unskilled-intensive gaodifthe poor to the rich
country.

iii) Finally, we analyze a unilateral reduction in the tractests for exporting the
unskilled-intensive good from the poor country to the ridumtry (scenario 6).

Although it appears unlikely that a country reduces thedreasts for one of its
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sectors without any concessions from its trading partveesnclude this scenario
to make our results more comparable to the other recent papstying the tran-
sitional dynamics of trade liberalization (Artuc et al. [&1), Dix-Carneiro [2014]
and Cosar [2013])

In all three scenarios, we restrict our analysis to the nitgldssumption that we, in
line with empirical results from other papers, considenttwest realistic, namely as-
suming that skilled workers are more mobile across sedbars tinskilled workers.
We will consider both the case with exogenous endowments skitled workers
(analogous to scenario 2 of the previous section), to be acahyte to BRS, and the

case with training (analogous to scenario 3).

5.1 Scenario4: Liberalization of the skill-intensive sector

In this scenario the rich country manages to push throughit@ralization of trade
in the sector where it has its comparative advantageri.andt; are both reduced
from 1.3 to 12, while 12 andt; remain unchanged at3. With this strategy the rich
country might hope to gain from increased exports in its carative advantage sec-
tor, while at the same time avoiding stronger competitiortsanmport-competing
sector.

The results are illustrated in figuré?3lt is immediately evident that the wage gains
of skilled workers are considerably reduced in this scenamider both training as-
sumptions (relative to the full trade liberalization sceémaf the previous section).
In contrast, the wage of unskilled workers decreases by less

In consequence, the increase in the skill premium is mucledawthis scenario.
While it increased by almost 14% in scenario 2, it increaseless than 5% under

the no-training assumption of this scenario. The diffeesnender the training as-

22\\e limit the figures of this section to a smaller selectionafiables. Full results are available
upon request.
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sumption are equally stark. Even inter-sectoral wage iaktyuncreases by much
less in this scenario and so overall wage inequality is ctamably reduced.

Thus, if the goal is to reduce the effects of trade liberailimaon wage inequality,

this strategy is indeed successful. Note, however, thatakes of this strategy in
terms of lost aggregate consumption are also quite largerdlative increase in
aggregate consumption is less than half than the full trid@edlization scenarios.
This is so, because the import-competing sector is spapedtiiade liberalization.

This is the sector where F has its comparative advantagelzaréfore, consumers

in H would gain especially from liberalized trade in thatteec

5.2 Scenario 5. Liberalization of comparative-advantage sec-

tors

In this scenario we assume that both countries agree on asideé-reduction of
trade barriers for the exports in their respective comparaidvantage sectors, i.e.,
the poor country allows the rich country to export the pradwd the skill-intensive
sector at lower costg{ goes down from B to 12), while the rich country allows
the poor country to export the products of the unskille@msive sector at lower
cost ([; goes down from B to 12).

The results are illustrated in figure 4. Relative to scersaZi@nd 3, the wage of
skilled workers is not affected by much, they earn a bit lesthe very short run
but a bit more in the medium and long run. But the unskilledkeos have to suffer
now much larger drops in their real wage. Under the no-tngirassumption the
long-run unskilled wage drops by almost 3%, while it droppgdess than 1% in
scenario 2. Under the training assumption the long-run illedkwage does not
change, while it increased in scenario 3.

Also note that for the first time we have a scenario in which sevorkers suffer
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lower wages throughout the whole transition period afdérliberalization and in
the new steady state. The unskilled workers in the impontjzeting sectors are
especially hard hit in this scenario. In the short run theffesdrom the increased
competition from abroad (without gaining from better ogpaities to export). In
the long run they suffer from the generally lower demand fwskilled workers.
This has of course important consequences for wage inéguall our measures
of wage inequality increase by more in this scenario. E.gdeu the no-training
assumption the skill premium rises by more than 20% and time iGecreases by
around 13%, whereas these numbers are around 14% and 8%ciortesponding

full trade liberalization scenario, scenario 2.

5.3 Scenario 6: Unilateral Liberalization

This is the scenario that is most comparable to other re¢edites of the dynamic
adjustment to trade liberalization (Artu¢ et al. [2010]xBZarneiro [2014] and
Cosar [2013]). These papers use small open economy medals) implies that
world market prices are given exogenously and that bilateade liberalization
scenarios are hard to model. Therefore, these paperstéisemselves to the anal-
ysis of a unilateral reduction in the costs of imports in opecsfic sector, typically
the import-competing sector. Therefore, we assume in t@esario that the trade
costs for exporting the unskilled-intensive good from tle@mpcountry to the rich
country are reducedf goes down from B to 12).

The results are illustrated in figure 5. Not surprisinglg timplications of a unilat-
eral reduction in trade costs are very different from thatbilal reduction in trade
costs in our baseline scenario 2. The wages of skilled werkarease by less
both in the short run and in the long run. The differencesHerunskilled workers

are even more noticeable. As in scenario 5, the unskilledkaverin the import-
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competing sector suffer lower wages throughout the whalesition period and in
the new steady state.

Because the decrease in the skilled wage weighs strongettbadecrease in the
unskilled wage, the skill premium and the Gini coefficierdrease a little less in
this scenario, relative to scenarios 2 and 3, while consiammrowth is consid-
erably reduced. We can conclude that the effects of undhterd bilateral trade
liberalization are very different. This is hardly surpnigibut underscores the value
of having a general equilibrium model with two large econesniwhich allows for

a meaningful simulation of both types of trade liberaliaati

6 Conclusion

We build a two-country, two-factor, two-sector dynamic geal equilibrium trade
model with labor mobility costs in order analyze the transial dynamic effects
of permanent trade liberalization. Our analysis concégdran the change of wage
inequality that occurs in developed countries from inceeasade with developing
countries. The advantage of our analysis is that we use aaeiilibrium model
of two large countries, while other recent dynamic papeesamsall open economy
models. This implies that we can analyze a broader scopeadé treforms, not
just a decrease in the restriction to imports in a specifitcose©ur results show
that different types of trade reform lead to starkly differ&ransitions. Thus it is
essential to be able to capture a broad scope of trade reforms

We distinguish two potential sources of wage inequalitg, wage differential be-
tween workers who are in the same skill class but in diffesgators (comparative
advantage versus comparative disadvantage sectors)@skillipremium, i.e., the
wage differential between skilled and unskilled workera.the short run, inter-

sectoral wage inequality increases because the demankefgobd produced by
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the exporting sector increases. In the medium run, intetesal wage inequality
recedes because workers move from the import-competirigrdecthe exporting
sector. In contrast, the skill premium does not change nmuttne short run but con-
stantly increases until it reaches a new plateau. This psntly increases overall
wage inequality.

Another contribution of our paper is that we analyze scesan which we allow
newly entering workers to train to become skilled workershisThas important
implications for the long run effects of trade liberalizati The long run effects of
trade liberalization on wage inequality are considerabijuced because more of
the adjustment is accomplished via quantities (more skiverkers) and less via
wages.

Our results also suggest that full trade liberalizatiorcnpassing both sectors in
both countries) is better than partial or unilateral tratieralization. Restricting
trade liberalization to the skill-intensive sector redutiee effects on wage inequal-
ity, but at the cost of considerably reduced consumptiongalf both countries
restrict their trade liberalization to their respectivergarative advantage sectors,
the effects are more striking. The effects on wage inegualti# much higher and
unskilled workers in the import-competing sector suffdostantial losses in wage
income throughout the whole transition and in the postrébeation steady state.

This is also true for unilateral trade liberalization.

References

David Andolfatto. Business cycles and labor market seafeherican Economic
Review, 86(1):112-132, 1996.

Erhan Artu¢, Shubham Chaudhuri, and John McLaren. Tradekshand labor

44



adjustment: A structural empirical approachmerican Economic Review, 100
(3):1008-45, 2010.

D. H. Autor, D. Dorn, and G.H. Hanson. The china syndrome:dléabor market
effects of import competition in the united state&merican Economic Review,
forthcoming, 2013.

Andrew B. Bernard, Jonathan Eaton, J. Bradford Jensen, antu& Kortum.
Plants and productivity in international tradémerican Economic Review, 93
(4):1268-1290, 2003.

Andrew B. Bernard, Stephen J. Redding, and Peter K. Schothp@rative advan-
tage and heterogeneous firnfieview of Economic Sudies, 74(1):31-66, 2007.

Ariel Burstein and Marc Melitz. Trade liberalization andhiidynamics. in: Ad-
vances in Economics and Econometrics: Theory and ApptinafiEconometric
Society Monographs, forthcoming, 2012.

Thomas Chaney. The dynamic impact of trade opening: Privilyadvershooting
with heterogeneous firmsinpublished manuscript, 2005.

Kerem Cosar. Adjusting to trade liberalization: Realkima
and labor market policies. unpublished manuscript, 2013.
available at http://faculty.chicagobooth.edu/kerersaztresearch/

Cosar_HC_Trade_Transition.pdf.

Wolfgang Daut, Sebastian Findeisen, and Jens Suedekum.riSéhef the east
and the far east: German labor markets and trade intergrafiaurnal of the
European Economic Association, forthcoming.

Rafael Dix-Carneiro. Trade liberalization and labor madkgnamics. Economet-
rica, 82(3):825-885, 2014.

Avraham Ebenstein, Ann Harrison, Margaret McMillan, anda@ton Phillips.
Why are american workers getting poorer? estimating theaanhpf trade and
offshoring using the cp\NBER Working Paper No. 15107, 2013.

Hartmut Egger and Udo Kreickemeier. Firm heterogeneity thedabour market
effects of trade liberalisationlnternational Economic Review, 50(1):187-216,
20009.

Robert Elliott and Joanne Lindley. Trade, skills and adpesit costs: A study
of intra-sectoral labor mobilityReview of Development Economics, 10:20-41,
2006.

45



Gabriel Felbermayr, Julien Prat, and Hans-Ji¢ cerg Schni@lavalization and la-
bor market outcomes: Wage bargaining, search frictiorg fiam heterogeneity.
Journal of Economic Theory, forthcoming, 2010.

Fabio Ghironi and Marc Melitz. International trade and no@conomic dynamics
with heterogeneous firmsQuarterly Journal of Economics, 120(3):865-915,
2005.

David Greenaway, Richard Upward, and Peter Wright. Seldi@rasformation and
labour market flowsOxford Review of Economic Policy, 16:57-75, 2000.

Elhanan Helpman and Oleg Itskhoki. Labor market rigidjttesde and unemploy-
ment. Review of Economic Studies, 77(3):1100-1137, 2010.

Elhanan Helpman, Oleg Itskhoki, and Stephen Redding. kalégwand unemploy-
ment in a global economyeconometrica, 78(4):1239-1283, 2010.

L.F. Katz and D.H. Autor. Changes in the wage structure anuigs inequality. In
O. Ashenfelter and D. Card, editotsandbook of Labor Economics, volume 3A,
pages 1463-1555. Elsevier, Amsterdam, 1999.

Mario Larch and Wolfgang Lechthaler. Comparative advaataigd skill-specific
unemployment.BE Journal of Economic Analysis and Policy (Contributions),
11(1):Article 23, 2011.

Marc J. Melitz. The impact of trade on intra-industry realitions and aggregate
industry productivity.Econometrica, 71(6):1695-1725, 2003.

OECD. Education at a Glance 2013: OECD Indicators. OECD Publishing, 2013.

Justin R Pierce and Peter K Schott. The surprisingly swigtide of us manufac-
turing employment. Technical report, National Bureau obmmic Research,
2012.

46



|
W W
1t 2t
4 2
2] 1] 2] 2]
o o ? @ s °
= = = =
[0} [} [ ] [} [0}
© © © ©
X 8 X X
0 1 -2 A 0 A
1 50 100 150 0 50 100 150 0 50 100 150
IndexL Skill
t 1t
3 20
@2 2 10 ~ - --. | 80 e o
: : =" 3 .- s
S 1fr S 0 T 5(FfE7
N \l
0 > -10 A 0 Z A
0 50 100 150 50 100 150 0 50 100 150
Gini C S
t t t
15 10 4 4
3 3 e 1oy '
2 10 R 2 . 2 == z
3 - t 85 -7 ¢ &2 £2 --
°S 5 - ° - ° ° -~
X X X -
- -
0 A 0 A 0 A o= A
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150
L /S
1t 1t
0.1 100
T =TT T T e 3
0 3 50
©
ES
_Ol I’\\l O
0 50 100 150
NX
1t
40 0
®
(7] - %} 0 [ )
2 = 20 2 10 == 2
3 20 3 3 /—_— % -20
° ° ° ° g
8 g O = g O 8 -4
0 I’\\l _20 II\\I —10 l’\\l _40 I’\\I
0 50 100 150 0 50 100 150 0 50 100 150 50 100 150
‘‘‘‘‘ scenario 1 . . . . .
scenario 2 Figure 1. Symmetric Liberalization
= = =scenario 3
® scenario 3 steady state

47



% dev. ss

% dev. ss

15 1
1 1]
]
e e mmm e ———————— =
()
3
s ES
Vi
---V
t
0 -0.5
0 50 100 150 50 100 150
1 0.81= ===
e p—
e e e m e — - \
1 0.6
osft ¥
I VI &
h 2.t =
v 04
I -==V °
t 8
0 =
0.2 — V;
---V
-0.5 0
50 100 150 0 50 100 150
(a) No training
15 15
1 -7
4 g L7 —
g g H
s H "
0.5
[9) 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
15 15
mmmm = emmm e ————
w 1t .77 0 w 1t =7
a ke —V a ok
ks 2t g
- ---V <
~ 05 t < 05 _
—W
- ‘/2
[9) 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700

(b) Training

15
9 1
3 c e e e e e m .. -—-—-—--
3
3
& S
0.5 —_—
V2,t
--=V
t
o
0 50 100 150
1
»
]
P
3
3
2 04
0.2 —U,
--=U
o
0 50 100 150
15
w1
3
=
3
3
X
0.5
0
0 100 200 300 400 500 600 700
15
@
>
3
3
X
—U
---7

Figure 2: Welfare comparison

48

0
0 100 200 300 400 500 600 700



% dev. ss

dev. ss

% dev. ss

dev. ss

dev. ss

S S
w W, W, IndexS, IndexL,
1t 2t 2t t t
2 2 1 0.4 0.4
’
- --__.g a G 2 2 9
4 ¢ 2 g
1 § gl éo\ L--=- ] z02 3 02
S 4 s £ ~— ® ©
0 A -1 A 0 A -1 A 0 £ 0 A
0 100 0 100 0 100 0 100 0 100 0 100
Skill Skill Skill Gini c >
1t 2t t t t Vi
6 6 6 3 15 0.4
g 4 3 . a )
2 P 3 ¢ B - 3 3 4802 -~
S 2 S 2 s1 05 s
0
A 0 A 0 A 0 A 0 A 0 A
0 100 0 100 0 100 0 100 0 100 0 100
no training
4 no training steady state
= = = training
® training steady state
Figure 3: Liberalization of Skill-Intensive Sector
w’ w’ w! IndexS IndexL
1t 2t 2t t t
10 10 3 6
o 0 P
| : : : i . 22 34
5 - t3 g5 -- %3 z F
.- 2 < === < -2 S 1 S 2
0 A 0 A -4 A 0 £ 0 A
0 100 0 100 0 100 0 100 0 100
Skill Skill Gini c >
1t t t t Vi
30 30 15 4 15
20 ¥ 3 20 * 92 2 10 a & 4
. . - .
2 2 i b BN tE _
10 A em=" 98 10j@met === 9810 A== 93 5 gZ-"" S S05_ _.=""
0 A 0 A 0 A 0 A 0 A 0 A
0 100 0 100 0 100 0 100 0 100 0 100
N0 training
4 no training steady state
= = =training
® training steady state
Figure 4: Liberalization of Comparative-Advantage Sestor
| S |
w W, w, IndexS IndexL,
1t 2t 2t t t
4 4 1 2 3
3, 8| L7 1 . 52
& g2f" g MR- s i
2 0 -1 s s -1 ° S 1
4
0 A -2 A 0 A -2 A 0 A 0 A
0 100 0 100 0 100 0 100 0 100 0 100
Skill Skill Gini c >
2t t t t Vi
15 15 10 3 1
» » o
@ 10 ¢ 310 2 22 = 12
3 AT 3 fo=~ao | 3 5 - e ks " {305 .-
o 51~ ¢ T 5 < - s! < -
0 A 0 A 0 A 0 A 0 A
0 100 0 100 0 100 0 100 0 100

no training

4 no training steady state
= = =training

® training steady state

Figure 5: Unilateral liberalization

49




	135_Lechthaler
	Schmutzblatt
	76_Lechthaler_Trade and Wage Inequality

