
NBER WORKING PAPER SERIES

WAGE EFFECTS OF TRADE REFORM WITH ENDOGENOUS WORKER MOBILITY

Pravin Krishna
Jennifer P. Poole

Mine Zeynep Senses

Working Paper 17256
http://www.nber.org/papers/w17256

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
July 2011

Our special thanks to Paulo Furtado de Castro for help with the RAIS and SECEX data, to Marc-Andreas
Muendler for sharing three-firm random aggregates from the PIA data, and to the Department of Economics
and Academic Computing Services at the University of California, San Diego for assistance with data
access. For helpful comments and suggestions, we are grateful to John Abowd, David Atkin, Rafael
Dix-Carneiro, Laura Chioda, Tito Cordella, Ana Fernandes, Elhanan Helpman, David Hummels, Hiau
Looi Kee, Brian Kovak, Julia Lane, Daniel Lederman, Xuepeng Liu, Rodney Ludema, William Maloney,
Marcelo Olarreaga, Moritz Ritter, and to workshop participants at American University, the Bureau
of Labor Statistics, Carnegie Mellon University, IPEA-Rio, Stanford University, Temple University,
the University of Oregon, the World Bank Research Department, Yale University, as well as to participants
at various conferences. Pravin Krishna and Jennifer Poole were visiting scholars in the International
Trade Division of the Development Research Group of the World Bank while work on this paper was
conducted and acknowledge the funding support of the World Bank-executed Multi-Donor Trust Fund
on Trade. Earlier versions of this paper were circulated under the title “Trade Liberalization, Firm
Heterogeneity, and Wages: New Evidence from Matched Employer-Employee Data.” The views expressed
herein are those of the authors and do not necessarily reflect the views of the National Bureau of Economic
Research.

NBER working papers are circulated for discussion and comment purposes. They have not been peer-
reviewed or been subject to the review by the NBER Board of Directors that accompanies official
NBER publications.

© 2011 by Pravin Krishna, Jennifer P. Poole, and Mine Zeynep Senses. All rights reserved. Short sections
of text, not to exceed two paragraphs, may be quoted without explicit permission provided that full
credit, including © notice, is given to the source.



Wage Effects of Trade Reform with Endogenous Worker Mobility
Pravin Krishna, Jennifer P. Poole, and Mine Zeynep Senses
NBER Working Paper No. 17256
July 2011, Revised February 2012
JEL No. F16

ABSTRACT

In this paper, we use a linked employer-employee database from Brazil to examine the impact of trade
reform on the wages of workers employed at heterogeneous firms. Our analysis of data at the firm
level confirms earlier findings of a differential positive effect of trade liberalization on average wages
at exporting firms relative to non-exporting firms. However, the analysis of average firm-level wages
is incomplete along several dimensions. First, it cannot fully account for the impact of a change in
trade barriers on workforce composition, especially in terms of unobservable (time-invariant) worker
characteristics (innate ability) and any additional productivity that results from employment in a specific
firm (match-specific ability). Furthermore, the firm-level analysis is undertaken under the assumption
that the assignment of workers to firms is random. This ignores the sorting of workers into firms and
leads to a bias in estimates of the differential impact of trade on average wages at exporting firms relative
to non-exporting firms. Using detailed information on worker and firm characteristics to control for
compositional effects and allowing for the endogenous assignment of workers to firms due to time-invariant
firm-worker match-specific productivity effects, we find an insignificant differential effect of trade
openness on wages at exporting firms relative to domestic firms. We also show that workforce composition
post-liberalization improves systematically in exporting firms in terms of the combination of innate
worker ability and the quality of the worker-firm matches. Our findings confirm the importance of
labor market matching mechanisms in determining the effects of trade policy changes on wages.
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8'>-!&%$'%8'0(!(08! .;114GD%58;$-=!@4!0;$! 8'>-G&%$4'(E! D0(8$01*/!]-C89!:-! 8-*8!:+-8+-$!0;$!

$-*;18*!%$-!*-(*'8'&-!80!+0:!:-!%**'E(!8+-!'(='D%80$!&%$'%@1-!=-(08'(E!%!.'$>k*!-C50$8!*8%8;*/!

N-! .'(=! 0;$! $-*;18*! 80! @-! $0@;*8! 80! -C50$8! *8%8;*! &%$'%@1-*! D0(*8$;D8-=! ;*'(E! ='..-$-(8!

8+$-*+01=*! %(=! 8'>-G'(&%$'%(8!>-%*;$-*/!N-!%1*0! -C510'8! 8+-! '(8-(*'&-! -C50$8!>%$E'(! %(=!

.'(=!%!*8$0(E-$!-..-D8!%8! 1%$E-$!-C50$8-$*/!L+-(9!:-!8-*8!:+-8+-$!8+-!='..-$-(8'%1! '>5%D8!0(!

-C50$8-$*!:-! =0D;>-(8! D0;1=! *'>514! @-! %88$'@;8-=! 80! D0>50*'8'0(%1! ='..-$-(D-*! @-8:--(!

-C50$8-$*!%(=!(0(G-C50$8-$*!'(!%(!-(&'$0(>-(8!'(!:+'D+!8+-!$-8;$(*!80!0@*-$&%@1-!:0$<-$!

D+%$%D8-$'*8'D*!D+%(E-!%*!%!$-*;18!0.! 1'@-$%1'B%8'0(/!F;$!$-*;18*!*;EE-*8! 8+%8! 8+-!='..-$-(8'%1!

-..-D8! 8+%8! :-! .'(=! '*! (08! -C51%'(-=! @4! D+%(E-*! '(! 8+-! $-1%8'&-! $-8;$(*! 80! 0@*-$&%@1-!

D+%$%D8-$'*8'D*!.0110:'(E!1'@-$%1'B%8'0(/!I'(%1149!:-!D0(*'=-$!8+-!50**'@'1'84!8+%8!%(!0>'**'0(!

0.! 8+-! '>50$8-$! *8%8;*! 0.! 8+-! .'$>! D0;1=! @'%*! 0;$! $-*;18*! '.! '>5$0&-=! %DD-**! 80! .0$-'E(!

'(8-$>-='%8-! '(5;8*! '(D$-%*-*! :%E-*! %8! 8+-! .'$>! 1-&-1! %(=! '.! 8+-! .'$>k*! -C50$8! *8%8;*! '*!

D0$$-1%8-=!:'8+!'8*!;*-!0.!'>50$8-=!'(8-$>-='%8-!'(5;8*/!F;$!-*8'>%8'0(!$-*;18*9!@%*-=!0(!%!

*;@G*%>51-!0.!.'$>*!.0$!:+'D+!=%8%!0(!'>50$8!*8%8;*!'*!%&%'1%@1-9!*;EE-*8!8+%8!8+-!='..-$-(8'%1!

'>5%D8! 0.! 1'@-$%1'B%8'0(! 0(! %&-$%E-! :%E-*! '(! -C50$8'(E! .'$>*! '*! $0@;*8! 80! &%$'0;*!

*5-D'.'D%8'0(*!D0(8$011'(E!.0$!8+-!'>50$8!*8%8;*!0.!.'$>*/!!

!
NC%&*)20")2+4%H2"*%.5$%)+%&4.+#$4+5*%!+-6$-%7+8292):%

!

F;$!.'$>G1-&-1!%(%14*'*!D0(.'$>*!.'(='(E*!'(!-%$1'-$!*8;='-*!$-E%$='(E!8+-!='..-$-(8'%1!'>5%D8!

0.! 8$%=-! $-.0$>! 0(! %&-$%E-! :%E-*! %8! .'$>*! :'8+! ='..-$'(E! =-E$--*! 0.! 8$%=-! -C50*;$-9!
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-*5-D'%114! '(! +'E+! D0>5%$%8'&-! %=&%(8%E-! *-D80$*/! H0:-&-$9! 8+-! %(%14*'*! 0.! %&-$%E-! .'$>G

1-&-1!:%E-*9! %18+0;E+! '(.0$>%8'&-9! '*!(08!:-11! *;'8-=! 80! -C%>'(-! 8+-!='..-$-(8'%1! '>5%D8!0.!

1'@-$%1'B%8'0(!0(!08+-$:'*-!'=-(8'D%1!:0$<-$*!'(!+-8-$0E-(-0;*!.'$>*!.0$!%!(;>@-$!0.!'(8-$G

$-1%8-=!$-%*0(*/!I0$!'(*8%(D-9!'(!%=='8'0(!80!0@*-$&%@1-!:0$<-$!%(=!.'$>!D+%$%D8-$'*8'D*9!8+-!

>%8D+'(E! 0.! :0$<-$*! 80! .'$>*! '*! 1'<-14! %! .;(D8'0(! 0.! :0$<-$! D+%$%D8-$'*8'D*! 8+%8! %$-!

;(0@*-$&%@1-!'(!8+-!=%8%!@;8!8+%8!>%(%E-$*!0.!8+-!.'$>!D%(!0@*-$&-!%(=!$-:%$=9!*;D+!%*!8+-!

'((%8-!%@'1'84!0.!8+-!:0$<-$!%(=!%(4!%=='8'0(%1!5$0=;D8'&'84!8+%8!>%4!$-*;18!.$0>!%!:0$<-$k*!

->5104>-(8!'(!%!*5-D'.'D!.'$>!=;-9!.0$!-C%>51-9!80!5$0=;D8'0(!D0>51->-(8%$'8'-*!@-8:--(!

8+-!:0$<-$! %(=! 8+-! .'$>! J>%8D+G*5-D'.'D! %@'1'84K/! 65-D'.'D%1149! '(! %(! -(&'$0(>-(8! '(!:+'D+!

.'$>*! %$-! D+%(E'(E! 8+-! D0>50*'8'0(! %(=! O;%1'84! 0.! 8+-'$! 1%@0$! .0$D-! '(! $-*50(*-! 80!

1'@-$%1'B%8'0(9!%(%14*'*!D0(=;D8-=!%8!8+-!.'$>!1-&-1!.%D-*!%8!1-%*8!8:0!5$0@1->*/!7.!-C50$8'(E!

.'$>*!='..-$-(8'%114!$-*50(=!80!1'@-$%1'B%8'0(!@4!*4*8->%8'D%114!D+%(E'(E!8+-!D0>50*'8'0(!0.!

8+-'$!:0$<.0$D-9!.0$!-C%>51-9!80:%$=*!:0$<-$*!:'8+!+'E+-$!'((%8-!%@'1'84!0$!>%8D+G*5-D'.'D!

%@'1'849!0;$!.'$>G1-&-1!-*8'>%8-*!:'11!@-!@'%*-=/_f!L+'*!'*!@-D%;*-!5%$8!0.!8+-!='..-$-(8'%1!-..-D8!

:-! .'(=! .0$!-C50$8-$*!%8! 8+-! .'$>! 1-&-1!D0;1=!@-!=;-! 80!D0>50*'8'0(%1!='..-$-(D-*!@-8:--(!

.'$>*! :'8+! ='..-$-(8! 8$%=-! 0$'-(8%8'0(! %(=! (08! @-D%;*-! 08+-$:'*-! '=-(8'D%1! :0$<-$*! %$-!

@-'(E!5%'=!='..-$-(8!:%E-*!%D$0**!.'$>*!:'8+!='..-$-(8!>0=-*!0.!E10@%1'B%8'0(/!!

!

T=='8'0(%1149! '.! 8+-! i0@!>0@'1'84! 0.!:0$<-$*! '*! %8! 1-%*8! 5%$814! =-8-$>'(-=!@4! ;(0@*-$&%@1-!

:0$<-$G.'$>! >%8D+! O;%1'84! J-(=0E-(0;*! >0@'1'84K9! -*8'>%8-*! 0.! 8+-! ='..-$-(8'%1! -..-D8! 0.!

8$%=-!0(!:0$<-$*!'(!-C50$8'(E!.'$>*!'(!-O;%8'0(!J"K!:'11!@-!.;$8+-$!@'%*-=/!L+'*!'*!@-D%;*-!

(0(G$%(=0>! i0@! %**'E(>-(8! '>51'-*! %! D0$$-1%8'0(! @-8:--(! 8+-! -$$0$! 8-$>! !J:+'D+!

*;@*;>-*! 8+-! ;(0@*-$&%@1-! D+%$%D8-$'*8'D*! %**0D'%8-=!:'8+!:0$<-$*!>%8D+-=! 80! .'$>! ;! %8!

8'>-!/K!%(=!8+-!.'$>k*!D+%$%D8-$'*8'D*!$-5$-*-(8-=!@4!8+-!$'E+8!+%(=!*'=-!&%$'%@1-*9!%(=!8+;*!

%!.%'1;$-!0.!8+-!>%'(8%'(-=!%**;>58'0(!;(=-$14'(E!8+-!-*8'>%8'0(/!!!

!

7(! 8+-! D0(8-C8! 0.! 8+-! 1'8-$%8;$-! 0(! '(8-$(%8'0(%1! 8$%=-! %(=! 1%@0$! >%$<-8*9! $-D-(8!

D0(8$'@;8'0(*! +%&-! ->5+%*'B-=! 8+-! $01-! 51%4-=! @4! 0@*-$&%@1-! %(=! -GH1$/-! ;(0@*-$&%@1-!
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>0=-1! '(! :+'D+! .'$>! +-8-$0E-(-'84! %$'*-*! :+-(! .'$>*! -(=0E-(0;*14! D+00*-! 80! ->5104!

='..-$-(8! 8-D+(010E'-*! %(=! *4*8->%8'D%114! +'$-! ='..-$-(8! 845-*! 0.! :0$<-$*/! 7(! -O;'1'@$';>9!

=;-!80!8+-!D0>51->-(8%$'8'-*!@-8:--(!8-D+(010E4!%(=!*<'11!J0$!%@'1'84K9!+'E+!*<'11-=!:0$<-$*!
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:'8+!-GH1$/-!'=-(8'D%1!:0$<-$*!@;8!-GH("%/!>%8D+G*5-D'.'D!+-8-$0E-(-'84!'(!:0$<-$!%@'1'84/dc!
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!

H%&'(E! ='*D;**-=! 8+-! 508-(8'%114! 5$0@1->%8'D! '**;-! 0.! 8+-! -(=0E-(0;*! %**'E(>-(8! 0.!

:0$<-$*! 80! .'$>*9! %(=! 8+-! D-(8$%1! $01-! 0.! 8+'*! 5$0D-**! '(! $-D-(8! 8+-0$-8'D%1! D0(8$'@;8'0(*!

*8;=4'(E!8+-! 1'(<*!@-8:--(!8$%=-!%(=! 1%@0$!>%$<-8*9!:-!(0:!5$0D--=!80!-C51'D'814! 8-*8! .0$!

8+-!5$-*-(D-!0.! -(=0E-(0;*!:0$<-$!>0@'1'84! '(!0;$!=%8%/!T*!:-!=-*D$'@-! '(! 8+-! .0110:'(E!

*-D8'0(9! :-! ;*-! >%8D+-=! ->5104-$G->5104--! =%8%! %(=! D10*-14! .0110:! 8+-! $-D-(8! :0$<! 0.!

T@0:=9! 2D)'((-49! %(=! 6D+>;88-! J_c"cK! '(! D0(*8$;D8'(E! *;'8%@1-! 8-*8*! 0.! -(=0E-(0;*!
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!
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80!@-!>%8D+G*5-D'.'D!%(=! '(=-5-(=-(814G='*8$'@;8-=!%D$0**!>%8D+-*9! 8+-4!(08-! 8+%8! 8+-!*8%8'D!>0=-1!
-O;%114!%=>'8*!%(08+-$!'(8-$5$-8%8'0(!'(!:+'D+!%@'1'84!'*!8+-!'((%8-!8%1-(8!0.!%!:0$<-$!8+%8!=0-*!(08!
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NCBC%,$*)24#%'+-%$4.+#$4+5*%1+-6$-%0+8292):%

!
N-! @-E'(! @4! D0(*'=-$'(E! 8+-! @%*'D! :%E-! *5-D'.'D%8'0(! 0.! T@0:=9! )$%>%$B9! %(=! 2%$E01'*!

J"```K!'(!:+'D+!%!:0$<-$k*!:%E-*!D%(!@-!=-D0>50*-=!%*!.0110:*\!

!

! 

ln yijt = " i +# j(i,t ) + $Xit + %Z jt +& ijt ! ! ! !!!!!!!!!! ! !!!!J_K!

!

:+-$-& *! '(=-C-*! 8+-! '(='&'=;%19& ;! '(=-C-*! 8+-! .'$>9& /! '(=-C-*! 8'>-9! %(=!

! 

ln yijt =-(08-*!

'(='&'=;%1G1-&-1! 10E!:%E-*/!L+-!5%(-1!0.! 1'(<-=!:0$<-$G.'$>!=%8%!%110:*!;*!80!D0(8$01! .0$!%!

$'D+!%$$%4!0.!.%D80$*!8+%8!>%4!'(.1;-(D-!%!:0$<-$k*!:%E-*9!*;D+!%*!8'>-G&%$4'(E9!0@*-$&%@1-9!

.'$>!D+%$%D8-$'*8'D*!J

! 

Z jt K!%(=!:0$<-$!D+%$%D8-$'*8'D*!J

! 

XitK/!L+-!&-D80$!

! 

Z jt !'*!%*!'(!8+-!.'$>G

1-&-1!%(%14*'*9! %(=! 8+-!&-D80$!

! 

Xit !'(D1;=-*! '(='D%80$!&%$'%@1-*! .0$! 8+-!:0$<-$k*!0DD;5%8'0(9!

%E-9! %(=! -=;D%8'0(9! %*! :-11! %*! 8+-! :0$<-$k*! 8-(;$-! %8! 8+-! D;$$-(8! .'$>/! L+-! >0=-1! %1*0!

'(D1;=-*! '(='&'=;%1! .'C-=! -..-D8*9!

! 

" i 9! :+'D+! %110:! ;*! 80! D0(8$01! .0$! %(4! 8'>-G'(&%$'%(8!

;(0@*-$&%@1-! :0$<-$! D+%$%D8-$'*8'D*9! %(=! .'$>! .'C-=! -..-D8*9!

! 

" j( i,t ) 9! .0$! .'$>! ;! %8! :+'D+!

:0$<-$&*!'*!->5104-=!%8!8'>-!/9!$-5$-*-(8'(E!.'$>!+-8-$0E-(-'84/!!!

!

78! '*!(0:!%!:-11G-*8%@1'*+-=!->5'$'D%1! $-E;1%$'84! 8+%8!@08+!:0$<-$! %(=! .'$>!+-8-$0E-(-'84!

D0(8$'@;8-! 80!:0$<-$G1-&-1! ->5104>-(8! 0;8D0>-*9! *;D+! %*!:%E-*9! %*! '(! -O;%8'0(! J_K/! 78! '*!

'>50$8%(8!80!(08-9!+0:-&-$9!8+%8!8+-!D1%**'D!'=-(8'.4'(E!%**;>58'0(!.0$!-O;%8'0(!J_K!'*!8+%8!

8+-!'='0*4(D$%8'D!='*8;$@%(D-!8-$>!'(!-%D+!5-$'0=!'*!'(=-5-(=-(8!0.!0@*-$&%@1-!:0$<-$!%(=!

.'$>!D+%$%D8-$'*8'D*!%*!:-11!%*!.'$>!%(=!:0$<-$!.'C-=!-..-D8*\!

!

! 

E(" ijt |# i,$ j( i,t ),Xit ,Z jt ) = 0 !

!

F.8-(! $-.-$$-=! 80! '(! 8+-! 1'8-$%8;$-! %*! 8+-! %**;>58'0(! 0.! [D0(='8'0(%1! -C0E-(0;*!>0@'1'84^!

J*--9! .0$! '(*8%(D-9!T@0:=9!)$%>%$B9!%(=!2%$E01'*!J"```K9!N00=D0D<!J_c""K9!%(=!6p$-(*-(!

%(=! e-i1'(! J_c""KK9! 8+-! %**;>58'0(! '>51'-*! 8+%8! 8+-! %**'E(>-(8! 0.!:0$<-$*! 80! ->5104-$*!

=-5-(=*!0(!8'>-G&%$4'(E!0@*-$&%@1-!:0$<-$!%(=!.'$>!D+%$%D8-$'*8'D*9!%(=!.'$>!%(=!:0$<-$!
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