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Motivation

m One of the core issues in empirical international trade is the
quantification of the welfare gains from trade liberalization.

m Welfare is typically measured by real income, given by the real
wage bill of all employed workers, i.e., e;L;w;/P;.

m Hence, welfare changes induced by trade liberalization can be
expressed as:
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Motivation

m Workhorse model: gravity equation for trade flows (Eaton and
Kortum 2002, Anderson and van Wincoop 2003, Anderson and
Yotov 2010, Waugh 2010, Fieler 2011, Arkolakis, Costinot, and
Rodriguez-Clare 2012).

m All frameworks in the literature so far assume perfect labor

markets:
n . w;
W= g (’) (2)
'Dj
=1
m But: Politicians care about (un)employment effects of trade
liberalization.
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Our contribution

m We estimate a simple structural gravity model which incorporates
search frictions on the labor market.

m Our framework allows us to estimate welfare, price, and
employment effects of trade liberalization taking into account
general equilibrium (income) effects.

m Also: Evaluation of effects of labor market reforms on trading
partners possible.

m Reproduces the stylized fact of a negative correlation of openness
and unemployment.

m In addition, we present a method to estimate the elasticity of
substitution and the matching elasticity, a measure of the extent of
frictions on the labor market.
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The gist of this paper

m Welfare effects are substantially magnified when allowing for
imperfect labor markets.

m Preferential trade agreements between OECD countries
increased welfare by 8.16% on average (as compared to 7.53%
using the Anderson and van Wincoop 2003 methodology).

m Recent German labor market reforms (Hartz I-1V) increased
welfare not only in Germany but also in all trading partner
countries.

m Mechanism: Trade liberalization reduces aggregrate price level
= vacancy posting costs |.
= unemployment | (as in Helpman, ltskhoki, 2010, Helpman,
Iskthoki, Redding, 2010; Felbermayr, Prat, Schmerer 2011;
Felbermayr, Larch, Lechthaler, 2013).
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A simple model of
gravity and unemployment
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A simple model of gravity and unemployment: trade
flows

Simplest possible framework for international trade: Armington (1969)
n 1—o ot o—1
U= [Z B;° Cij”] : (3)
i=1
The value of aggregate exports from j to j can then be expressed as

it \ 177
Xj = ,O,'f,'jC,'jZ(@) Y. (4)
J

In the appendix of our paper, we derive an observationally equivalent
Ricardian-type framework of international trade a la Eaton and Kortum
(2002) with unemployment.
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Deriving the gravity equation

Solving the utility maximization problem and taking into account the
market clearing condition (total exports = total imports) we can express

bilateral trade flows as
1—0o
Yl
= yw <ﬂ P> ’ ©
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The labor market
We assume that output y; is produced by all employed workers:

yi = pi(1 —u)L;. (7)

One-shot version of a Mortensen and Pissarides (1994) search and
matching framework (see Rogerson et al. 2005), similar to Felbermayr,

Larch, Lechthaler (2013):
uj = 1-— mj’ﬂ; o, (8)

Firms bargain with workers to split the match surplus.

w; and u; are determined by the job creation curve (JC) and wage
curve (WC):

Pic; §
pj i mjﬂj_u (JC) T4 vi&j — ’yjp] (WC) 9)
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Estimating the gravity model

m Data: 28 OECD countries, 1950-2006, from Head et al. (2010).
m We estimate the following gravity model (OLS, Poisson):

X,']'T

Zjr = = exp (k ~(1—0o)Intj; —InA=7 —1In P;T_" + 6,-]-T> ,

I'Tij

where z; are normalized trade flows.

Trade costs are specified as

t1=7 = exp(B1 PTAj, + B2In DIST;; + B3CONTIGj + B4 LANG;),

ks

and control for M- and P;; using importer-time and exporter-time
FEs.
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Estimating o and p

We can use the structure of our model to estimate the elasticity of
substitution o and the elasticity of the matching function .

We need data on

m unemployment rates (data on employment and labor force levels),
m replacement rates.
In addition, we assume that the bargaining power of the workers is 0.5

in all countries.
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Results for gravity model OECD sample, 1950-2006

(1) () (©) (4) () (6) @) (8)
OoLsS PPML oLs PPML OoLsS PPML oLs PPML
In zjj Zjjr In Xjir Xjjr In zjj Zjjr In X Xjjr
Second stage
In DISTj; -1.050*** -0.669*** -1.041*** -0.816*** -1.050*** -0.669*** -1.040*** -0.813***
(0.009)  (0.027)  (0.010)  (0.010)  (0.009)  (0.027)  (0.010)  (0.010)
CONTIG; 0.097***  0.276*** 0.116™* 0.414*** 0.097*** 0.275"* 0.115"** 0.414***
(0.019)  (0.030)  (0.019)  (0.018)  (0.019)  (0.030)  (0.019)  (0.018)
COMLANG;; 0.386*** 0.769*** 0.387*** 0.150*** 0.386*** 0.769*** 0.387*** 0.151***
(0.019)  (0.049)  (0.019)  (0.017)  (0.019)  (0.049)  (0.019)  (0.017)
First stage
PTAj- 0.274*** 0.308™* 0.267*** 0.332*** 0.274** 0.311"** 0.276* 0.341***

0.016)  (0.019)  (0.017)  (0.019)  (0.014)  (0.016)  (0.015)  (0.013)

Estimated elasticities

I 2.349**  2.535*  2.349*** 2.395*** 2.349** 2.535"* 2.350*** 2.395"**
(0.303) (0.051) (0.024) (0.728) (0.352)  (0.195) (0.255) (0.476)

1 0.946***  0.928***  0.947*** 0.938*** 0.946™** 0.928*** 0.947*** 0.938***
(0.003)  (0.007) (0.001) (0.009) (0.005)  (0.007) (0.003) (0.008)

zero trade X X X X

symmetric £ X X X X

asymmetric tj X X X X

N 36,945 37,741 37,493 38,313 36,945 37,741 37,493 38,313
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Counterfactual analysis
of trade liberalization
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Counterfactual analysis of trade liberalization

m To evaluate the treatment effect of signing a PTA, one has to
resolve the gravity price system using the estimated trading cost
parameters in ?,-,- for the counterfactual scenario (no PTAs), taking
into account the counterfactual change in GDPs.

m The theoretical structure then allows counterfactual calculation of
changes in

- GDP j,

« trade flows X;,

* welfare (EV}, real GDP),
+ and employment §&;.
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Counterfactual analysis: welfare changes

m Welfare effects: 1

W, = OV

where &; is the employment change, 3\1-1- the change in the share of
domestic expenditures, and 1/(1 — o) the partial elasticity of
imports with respect to variable trade costs.

m If x = 1: our model collapses into the Anderson and van Wincoop
(2003) model where all changes in GDP are due to price changes.

m Then, & =1and W, = 3\}/(1_”) = Arkolakis et al. (2012)
equivalence holds.
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Counterfactual analysis of PTA inception controlling for
trade imbalances in 2006, selected countries

M @ @) @ 6 6 O @

PLM  SMF share %GDP SMF SMF SMF PLM SMF
%GDP %GDP %In(p) %In(8) % Au %EV %EV

Australia 16.45 1740 9275 725 117 -110 16.49 17.43
Austria 1773  19.01  91.69 8.31 146 -1.37 2059 2212
Belgium 1825 19.61 91.45 855 155 -1.40 21.92 23.57
Canada 20.70 2216  90.60 940 190 -1.75 28.24 29.72
France 1570 16.71  92.88 712 111 -1.00 1522 16.43
Germany 1527 16.22  93.31 6.69 1.01 -0.90 13.77 14.91
Greece 1562 16.60 92.92 7.08 1.10 -0.99 15.10 16.24
Ireland 16.19 17.20 92.66 734 117 -111 16.35 17.49
ltaly 1522 16.15  93.27 6.73 1.01 -0.94 13.83 14.94
Japan 9.25 9.28 101.03 -1.03 -0.09 0.09 -1.24 -1.26
Spain 1515 16.07 93.25 6.75 1.01 -0.92 13.86 14.93
Sweden 16.17 1722 92.61 739 118 -1.09 16.39 17.62
Switzerland 18.50 19.89 91.31 8.69 159 -151 2266 24.34
United Kingdom  13.61  14.31  94.49 551 074 -070 9.92 10.72
United States 9.92 10.08 99.63 0.37 0.04 -0.03 0.30 0.49
Average 1273 13.28 96.59 341 055 -050 753 8.16
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OECD sample, counterfactual analysis in percent of
PTA inception controlling for trade imbalances

PLM SMF SMF SMF PLM SMF
"% %GDP %GDP %& %Au %EV %EV

5 481 16.68 11.91 -924 275 15.25
02 10 213 711 500 -422 120 6.33
15 1.37 451 316 -274 0.77 3.98

5 4.81 754 275 -241 275 567
05 10 2.13 332 120 -1.08 120 244
15 1.37 213 077 -0.70 0.77 155

5 4.81 569 090 -081 275 3.71
0.75 10 2.13 252 040 -036 1.20 1.61
15 1.37 162 025 -023 0.77 1.03

5 4.81 510 030 -0.27 275 3.07
09 10 2.13 226 013 -0.12 120 1.34
15 1.37 145 008 -0.08 0.77 0.85

5 4.81 483 0.03 -0.03 275 278
0.99 10 2.13 214 0.01 -0.01 120 1.21
15 1.37 137 0.01 -0.01 0.77 0.78
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Conclusions

m We present the first structural gravity model which allows for
imperfect labor markets.

m The additional richness of incorporating labor market frictions
comes at minimal cost: it only requires an estimate of the elasticity
of the matching function.

m We estimate all our parameters using information on trade flows,
gravity variables, unemployment rates, work force data, and
replacement rates.

m We evaluate preferential trade agreements, labor market reforms
and border effects and find that welfare effects are substantially
magnified as compared to the standard perfect labor markets
structural gravity framework.
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Thank you very much for your attention!

| am looking forward to your questions and the
discussion.

Benedikt Heid and Mario Larch:
International Trade and Unemployment:
A Quantitative Framework
CESifo Working Paper 4013

benedikt.heid@uni-bayreuth.de
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Counterfactual analysis of trade liberalization and
SUTVA

m How much does trade increase by the PTA’s observed in 20067
m Why can’t we simply interpret the regression coefficient on PTA?
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Counterfactual analysis of trade liberalization and
SUTVA

m How much does trade increase by the PTA’s observed in 20067

m Why can’t we simply interpret the regression coefficient on PTA?

m At best, Sp7a is an average treatment effect.

m Crucial assumption: Stable Unit Treatment Assumption (SUTVA)
= The treatment has to be small, no general equilibrium (income)
effects!

m In a gravity model, SUTVA is violated. Why?

n n
xj = x;j(P;,N;) where ;=1 (Z P/) , F=PF (Z I'I;) '
j=1 j=1

= Anderson and van Wincoop (2003) rely on theoretical structure
to solve for counterfactual (no PTA) P;’s and I1;’s to solve the
SUTVA problem.
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Endogeneity of PTA

m Countries do not randomly sign a PTA (see e.g. Baier and
Bergstrand 2004, 2007, 2009) = Endogeneity!
= We use the two-step methodology from Baier and Bergstrand
(2007) and Anderson and Yotov (2011).

m First step: Estimate equation (10) using (directional) bilateral FEs,
i.e.

Zjj; = exp (K + B1PTAjj- + pir + &jr + vjj + €jjr) - (10)

m Second step: Re-estimate equation (10) to obtain estimates for
the coefficients 8o to 54 using only exporter- and importer-time
varying FEs and constrain the coefficient of PTA, 3, to the
estimate of the first step.
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Estimating o in the spirit of Bergstrand, Egger, Larch
(2013)

Taking ratios of predicted trade flows X; and X,,;, we end up with:

s - Y
X G (/Bi(1 =i +&)Yi€m(1 — Um)Lm )1 (1)
Ximj t;? Bm(1 = vm + Em)yméi(1 — ui)Lj
Assuming that labor market parameters and j3;'s are equal, we can
solve for o:
it -
o=1—In|2m_ /|n<y’(1“m)L’">. (12)
Rt Ym(1 — UL,
Xmjt;

Alternatively, when country-level data on replacement rates +; (and

bargaining power ¢;) are available, only 3;'s have to be assumed to be
equal.
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Estimating

1

1=p 1=
_ i I _ i H
1-u=53 (%) ::(%) . (13)

Assuming that labor market parameters and 3’s are equal, we can
solve:

wo= ! ) (14)

. 1-y Y L Y
1 + 1— & ( l) I Y Zai=1tim M
(1=4)hn /i Sty
Alternatively, when country-level data on replacement rates ~; (and

bargaining power ¢;) are available, only 3;’s have to be assumed to be
equal.
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US-CAN sample, counterfactual analysis of erasing
the US-CAN border for various parameter values

average %GDP average %é average %EV
total US CAN total US CAN total US CAN

5 1182 6.63 71.26 942 434 6758 1228 546 91.00
02 10 473 227 3314 379 152 30.01 484 1.90 38.91
15 294 132 21.69 236 0.89 1941 299 1.11 2487

5 408 232 2437 205 079 16.64 432 158 36.25
05 10 173 090 1139 088 0.31 753 181 0.62 15.68
15 110 055 7.44 056 019 488 1.14 039 10.02

5 258 1.60 1395 066 024 554 279 096 24.21
075 10 111 065 651 029 010 252 1.19 0.39 1048
15 071 041 425 0.19 0.06 163 075 025 6.69

5 210 138 1047 022 008 184 229 0.77 20.19
09 10 091 057 488 0.10 0.03 0.84 098 032 874
15 058 036 3.18 0.06 0.02 054 063 020 5.58

5 188 128 888 0.02 0.01 017 207 069 18.36
099 10 082 054 4.13 0.01 0.00 0.08 089 029 7.95
15 052 034 270 0.01 0.00 005 057 0.18 5.07

Benedikt Heid, Mario Larch—International Trade Unemployment: A Quantitative Framework



	Motivation
	Our contribution
	Gist of this paper
	Model
	Estimation
	Counterfactual analysis
	Conclusions

