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Today's Agenda

> Three more papers from Section 3: How trade induce firms
technology and quality upgrading.

» Export-induced: Verhoogen on Mexico (QJE 2008); Bustos on
Argentina (AER 2011);

» Import-induced: Bloom, Draca, and Van Reenen on the effects
of import competition from China on 12 European countries

(2012).



Verhoogen (2008)

Main Message

» More productive plants produce higher-quality goods than less
productive plants, and they pay higher wages to maintain a
higher-quality workforce.

» Causal?

> Attempt to establish causal impact: Use an exchange rate
devaluation as a shock to export entry.

> Using the late-1994 peso crisis as a source of variation and a variety
of proxies for plant productivity: initially more productive plants
increased the export share of sales, white-collar wages, blue-collar
wages, the relative wage of white-collar workers, and 1ISO 9000
certication more than initially less productive plants.

» In addition to the trade-quality-upgrade hypothesis, the paper shows
that trade-induced quality upgrading raised within-industry wage
inequality.



Verhoogen (2008)

Background of the Peso Crisis in 1994

> Years prior to the peso crisis, the Mexican peso was pegged with the
USD within a narrow band (0.0004 pesos/day from Oct 92 to Dec
94).

> Persistent trade and current-account deficits led to mounting
pressure on government reserves.

> The new Mexican government under President Ernesto Zedillo
raised the exchange-rate band by more than 15%, triggering a
speculative attack and forcing the peso to float eventually.

> It was widely perceived that the devaluation was unanticipated
(good in nature as an instrument for regression analysis).



Verhoogen (2008)

Peso Exchange Rate
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FIGURE III
Real Exchange Rate, 19842002
Notes. Real exchange rate calculated as RER = e x CPI(US)/CPI(Mex), where e

is the peso/US$ nominal exchange rate. Data from IMF International Financial
Statistics.



Verhoogen (2008)

NAFTA or Weaker Peso?

> Verhoogen (2008) claims that the peso crisis was a much larger
shock than the North American Free Trade Agreement (NAFTA).

> By 1993 (the year before NAFTA was implemented), almost all
Mexican quotas and other non-tariff barriers had been removed;

> Approximately 95% of all imports into Mexico were covered by
tariffs of < 20%.



Verhoogen (2008)

How would exchange rate matter?

» e.g. The Volkswagen plant in Puebla, Mexico, the sole world
producer of the New Beetle and the sole North American producer
of the Jetta.

> Until July 2003, the plant also produced the Original Beetle, almost
all of which were sold in Mexico.

> There are clear quality differences between the Original Beetle and
the newer models — the New Beetle, Jetta, and Golf

> Huge price differences: in 2003, the New Beetle was selling for
USD$17,750, the Jetta for US$15,000, and the Original Beetle for
US$7,500.

> Volkswagen's (and other firms') share of exports in total sales rose
sharply due to

» Collapse of the domestic market because of the economic crisis;
» A much weaker peso lowers export prices (from the perspective
of foreign buyers).



Verhoogen (2008)

Volkswagen's Export Product Mix
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FIGURE IV
Exports, High-quality Models as Percentage of VW Output

Notes: Output measured in physical units. Omitted model from upper curve is
the Original Beetle. Data from bulletins of the Asociacién Mexicana de la Industria
Automotriz (Mexican Automobile Industry Association).



Increasing Export Activities

+ 40

Export % of sales | 35

Export % of sales

—e— % of plants exporting

% of plants exporting

4 —+ 30

2

0+ . . . . . . . 25

1993 1995 1997 1999 2001
FIGURE V

Shift toward Exporting, 1993—-2001
Notes: Data from EIA 1993—2001 panel. Export percentage of sales calculated
as (total exports for all plants)/(total sales for all plants). Plants with exports
greater than zero classified as exporting. Further details on data set in Section IV
of the text and Appendix II (online).



The theoretical predictions are quite similar to Melitz's
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Verhoogen (2008)

Empirical Specification

Ay,-j, = o+ )\,’jrﬁ + )+ &+ ugy
» where i, j, and r index plants, industries, and states, respectively.

» Ayiir is one of the outcome variables: changes in export share,
capital intensity, white-collar wages, blue-collar wages;

« is a constant;

Ajjr is a proxy for entrepreneurial ability;

1; is an industry fixed effect;

&, is a state fixed effect;

ujjr is a mean-zero error term.

vV vy VY VvYyy

> Verhoogen estimates this specification for four periods: 1986 to
1989, 1989 to 1993, 1993 to 1997, and 1997 to 2001.

> The hypothesis is that



» Data: Annual Panel Survey Data for Large Firms (Source: INEGI,
Mexican Govt’ Stat Agency)

BasiLINE EsTiMATES, ETA 1993-2001 PANEL

TABLE II

log domestic sales, 1993

R

OLS regressions
1993-1997 log domestic sales, 1993
R
1997-2001 log domestic sales, 1997
”
Difference (1993-1997 vs. 1997-2001)

IV regressions
994-1997

1 7 log domestic sales, 1994
R

1998-2001 log domestic sales, 1998
R

Difference (1993-1997 vs. 1997-2001)

A. Cross-sectional regressions, 1993

Export share Tog(white- Tog(blue-collar Togtwage Tog(K/L White-collar
of sales collar wage) wage) ratio) ratio) emp. share
w @ @ @) )
0.001 0209 0133 00757 0343 0010
10.003] 10.008] 10.0061 10.008] 10.017] 10.002]
0.220 0391 358 0185 37 0343
B. Differential changes, 1993-1997 and 1997-2001
A (export share A log(white- A log(blue- A log(wage 2 log(K/L A (white-coll,
of sales) collar wage) collar wage ratio) ratio) emp. share)
@ @ @ @ ®) ®
0020 0072 0036 0036 0083 ~0.002
10.002) 10.008) 0.006] 0.009] [0.011) 0.002]
0173 015 0129 0.09 0134 0111
0007 0.016" 0.008 0.008 0026 ~0.001
10.002] 10.007] 10.005] 10.007) 10.009] 10.001]
0123 0.088 0092 0075 0107 0102
0.014+ 0,056+ 0028 0028 0057+ ~0.002
10.0031 10.010] 10.007] 10.011] 10.0141 10.0021
00147 0,058 0033 00267 0058 0.000
10.002] 10.007] 10.005] 10.008] 10.009] 10.002]
0.161 0.148 0118 0093 0119 0092
0,004 0.005 0.004 0.001 0,016 0.001
10.002] 10.006] 10.0041 10.0071 10.008] 10.0011
0111 0.082 0.097 0077 0102 0099
0010 0,053 0029 0024 0042 0.001
10.0031 10.0091 10.0071 10.010] 10.012] 0.002

Notes. Table reports coefficients on log domestic sales for 30 separate regressions. (Covariate at left; dependent variables at top, with changes in Panel B over period at left.) All

regressions include 205 industry (six-digit) and 32 state dummies. IV regressions instrument log domestic sales in 1994 and 1998 with values from previous year.

N = 3,263 for all

regressions. Variable definitions in Appendix I. Further details on data set in Section IV of the text and Appendix II (online). Robust standard errors in brackets. Standard errors on
differences allow for cross-equation correlation. *** indicates significance at 1% level, ** at 5% level, * at 10% level.



More Results - Skill Upgrading

TABLE IV
EsTIMATES FROM EIA-ENESTyC PANEL

A. Cro

ectional regressions, 1993

IS0 9000 White-collar Blue-collar Has formal Turnover Accident Absentee

certification  avg. schooling  avg. schooling  training rate rate rate
(1 (2) 3) @) (5) 6) ()
Log domestic sales, 1993 0.023" 0.286** 0.156"** 0.049*  —20.239""  -0.802""  —0.250""
[0.011] [0.067] 10.058] [0.017] [2.995] [0.216] [0.044]
N 844 590 590 843 751 828 515
R 0.154 0.258 0.240 0.117 0.168 0.206 0.245

B. Differential Responses, 1993-1997 and 1997-2001

AISO 9000 A white-collar A blue-collar A has formal A turnover A accident A absentee

t; avg. avg. training rate rate rate
@ @2 3) 4) (5) (6) [}
1993-1997 Log domestic sales, 1993 0.079°* —0.105 0.204%* 0.008 1.067 0.219 —0.025
[0.018] [0.104] [0.078] [0.020] [4.224] [0.247] [0.093]
R? 0.171 0.164 0.194 0.1 0.184 0.141 0.243
1997-2001 Log domestic sales, 1997  0.036°** 0.058 —0.023 —0.024 —-4.294 0.045 —0.140
[0.015] [0.088] [0.075] [0.017] [4.655] [0.222] [0.093]
R? 0.127 0.151 0.173 0.082 0.161 0.134 0.138
Difference (1993-1997 vs. 1997-2001)  0.042° —0.163 0.228" 0.032 5.361 0.174 0.115
[0.024] [0.136] [0.109] [0.026] [6.286] [0.332] [0.131]
N 844 484 484 836 513 713 354

Notes. Table reports coefficients on log domestic sales for 21 separate regressions. (Covariate at left; dependent variables at top, with changes in Panel B over period at left.) All
regressions include dummies for 50 industries (four-digit) and 32 states. Data on ISO 9000, training, turnover rate, accident rate, absentee rate from 1994, 1998, 2000; on schooling
from 1991, 1998, 2000. Since requiring plants to have complete data on all variables would have reduced the panel prohibitively, I allow the sample size to change across column:

N
Variable definitions in Appendix I. Further details on data set in Section IV of the text and Appendix II (online). Robust standard errors in brackets. Standard errors on differences
allow for cross-equation correlation. *** indicates significance at 1% level, ** at 5% level, * at 10% level



Bustos (2011)

Main Message

» Study the impact of a regional free trade agreement, MERCOSUR,
on technology upgrading by Argentinean firms.

> Introduce technology choice in Melitz (2003), who treats technology
as exogenous.

» Trade integration = higher revenue = induce exporters to upgrade
technology, which requires fixed costs.

» Empirical findings: firms in industries facing higher reductions in
Brazil's tariffs increase investment in technology faster.

> The effect of tariffs is strongest in the upper-middle range of the
firm-size distribution.



Bustos (2011)

Theoretical Predictions

» The price index falls due to increased import competition;
» The exit productivity cutoff increases;
» The productivity cutoff for exporting decreases;

> The productivity cutoff for adopting the advanced technology (there
are two tech options in the model) decreases;

» Expected profits increase;

> The fraction of surviving firms that export and the fraction of
surviving of firms that upgrade technology both increase.
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FIGURE 1. EXPORTING AND TECHNOLOGY CHOICES



Bustos (2011)

Background of MERCOSUR (1991-1995)

> Similar to Verhoogen (2008) in spirit, Bustos argues that the depth
and pace of the reforms implemented in Argentina in 1991 were
largely unexpected.

» Similar to Mexico studied by Verhoogen (2008), there was a newly
elected president, who promised populist policies during the
campaign but implemented a set of market-oriented reforms winning
the election.

» MERCOSUR, which involved Argentina and Brazil, was based on
the view that after the fall of the Berlin Wall the world would be
organized in regional blocs (.e.g, the NAFTA between the U.S.,
Canada, and Mexico).

> Argentina started reducing import tariffs even before MERCOSUR
was launched.



Bustos (2011)

Background of MERCOSUR (1991-1995) (cont’)

> By Oct 1991, the average nominal tariff was 12 percent, ranging
from 0 percent to 35 %.

» MERCOSUR was established by Argentina, Brazil, Paraguay, and
Uruguay in March 1991.

» The agreement established generalized, linear, and automatic
reductions in tariffs, and the adoption of a common tariff with third
countries.

» They were to be implemented gradually according to a semiannual
timetable starting with a 54 percent reduction in Dec 1991 and
finishing at 100 percent in Dec 1994.

> A customs union among member countries was formed in 1995,
with an average tariff level of 12% (ranging between 0 and 20%)



TABLE 1—BRAZIL AND ARGENTINA’S M.E.N. TARIFFS

Standard
Average  deviation Minimum Maximum Industries

Brazil’s m.f.n. tariffs in 1991 0.29 0.17 0.00 0.84 101
Brazil’s m.f.n. tariffs in 1992 0.24 0.13 0.00 0.63 104
Argentina’s m.f.n. tariffs in 1992

Outputs 0.13 0.06 0.00 0.22 102

Inputs 0.11 0.03 0.01 0.17 101
Change in Argentina’s tariffs w.r.t. the world 1992-1996

Outputs 0.01 0.05 —-0.10 0.14 104

Inputs 0.01 0.02 —-0.03 0.06 101

Note: Industries refer to 4-digit ISIC industries with available tariff data.



Bustos (2008)

Empirical Specification

EXP/'jst =1if BTTJ); + ast + pi + €jjst > 0

v

J indexes four-digit ISIC industries; s indexes two-digit ISIC
industries;

t indexes time (1992 or 1996);

i index firms;

EXPjs; is a dummy variable that takes the value of 1 if the
firm exported in year t.

> 75 are Brazil's tariffs that vary across four-digit industries.

v

v

v

> Bustos estimates the first-difference version of this specification (i.e.,
looking at changes of both dep. and indep. var from 1992 to 1996)

» Notice each firm, therefore, appears only once in the sample.



> Data: Balanced panel survey data (i.e., no entry and exit),
19921996, 1,639 industrial firms (Source: the Argentine government
statistical agency).

> Seems small, but covers 90% of output and industrial value added.

TABLE 3—ENTRY IN THE EXPORT MARKET

() 2 )] ) ) (6) 0] ®)
Panel A: Full sample. Dependent variable: change in export status 1996—1992
A Brazil’s tariffs —0.421 —0.416 —0.407 —0.340 —0.466 —0.325 —0.362 —0.533

[0.084%% [0.080]* [0.081] [0.106]** [0.097]* 0091 0093 [0.141] %+

A Argentina’s tariffs w.r.t. world

Outputs 0.207 0.176 —0.003
[0.423] [0.409] [0.340]
Inputs 1.126 1.543
[0.886] [0.693] %
A Arg.’s tariffs w.r.t. Brazil
Outputs —0.507 —0.780 —0.269
[0.331] [0.300]**  [0.344]
Inputs 1.215 0.702
(0599 [0.524]
Industry-level controls yes yes
Firm-level controls yes yes yes yes yes yes yes
2-digit ISIC industry yes yes yes yes yes yes yes yes
dummies
Observations 1,380 1,380 1,380 1,348 1,348 1,374 1,342 1,342

R 0.03 0.04 0.04 0.04 0.05 0.04 0.04 0.05




TABLE 4—ENTRY IN THE EXPORT MARKET BY QUARTILE OF THE FIRM S1ZE DISTRIBUTION

Full sample

Sample of nonexporters in 1992

Change in export status 1996-1992

Export status in 1996

Export status in 1996

Dependent variable

indicated in columns (1) 2) 3) (4) (5) (6) (7) (8) 9)
A Brazil’s tariffs
x first size quartile ~ —0.331 —0.388 —0.442 —0.125 —0.159 —0.293 —0.358 —0.372 —0.436
[0.185]*  [0.188]** [0.198]**  [0.170] [0.179] [0.190] [0.182]*  [0.202]*  [0.226]*
x second size quartile —0.327 —0.367 —0.412 —0.146 —0.170 —0.306 —0.261 —0.258 —0.318
[0.146)%*  [0.195]*  [0.219]* [0.175] [0.212] [0.228] [0.230] [0.260]  [0.278]
x third size quartile —0.722 —0.784 —0.832 —0.541 —0.576 —0.702 —0.774 —0.720 —0.782
[0.166] % [0.151]*#% [0.203]%#% [0.155)** [0.152]%%* [0.199]*=*  [0.242]*% [0.239]**% [0.287)%**
x fourth size quartile —0.356 —0.429 —0.483 —0.286 —0.339 —0.474 —0.276 —0.323 —0.377
[0.175]%  [0.179]**  [0.204]** [0.119]*%  [0.146)**  [0.162]***  [0.342] [0.390] [0.379]
Controls
Export status in 1992 0.553 0.558 0.557
[0.027]%%% [0.027]*#% [0.028]*+*
A Arg.’s tariffs
w.r.t. world yes yes yes
w.r.t. Brazil yes. yes yes
Industry-level controls yes. yes. yes yes yes yes
Firm-level controls yes ves yes yes yes yes yes yes yes
2-digit ISIC industry yes yes yes yes yes yes yes yes yes
dummies
Observations 1,380 1,348 1,342 1,380 1,348 1,342 797 781 781
R? 0.03 0.05 0.04 0.50 0.50 0.50 0.15 0.16 0.16




Spending on technology includes computers, software, technology
transfers, patents, and innovation activities performed within the
firm like research and development

TABLE 5—TECHNOLOGY ADOPTION

Dependent variable: change in
log (spending on technology) (1) 2) 3) 4) (5) (6) (7 8)

A Brazil's tariffs S1079 1077 —LOSI 1079 0939 1437 1435 1449
[0350[++% [0.345]#+*  [0325]#+*  [0340++*  [0383]  [0.447)5 [0.483]  [0.643]*

A Argentina’s tariffs w.r.t. world

Outputs 0.556 0.599 0.629

[1.116] [1.147] [1.186]

Inputs —-0.762 —-0.897

[3.211] [3.040]

A Argentina’s tariffs w.r.t. Brazil

Outputs 2.051 2254 2538
[1.322] [1.367] [1.881]
Inputs —0.361 -0.739
[2.785] [3.034]
Industry-level controls yes yes
Firm-level controls yes yes yes yes yes yes yes
2-digit ISIC industry dummies yes yes yes yes yes yes yes yes
Observations 894 894 894 872 872 892 870 870

R 0.03 0.05 0.05 0.05 0.06 0.05 0.05 0.06




TABLE 6—PRODUCT AND PROCESS INNOVATION

Product and process innovation Product innovation Production process innovation
Dependent variable
indicated in columns (1) (2 (3) (4) (5) (6) (7) (8) )
A Brazil’s tariffs —0.236 —0.299 —0.400 —0.293 —0.346 —0.438 —0.183 —0.261 —0.357
[0.104]#%  [0.090]** [0.117]**% [0.116]**  [0.098]*** [0.116]*** [0.100]*  [0.093]*#* [0.127]**+*
A Arg,s tariffs w.r.t. world
Outputs —0.191 —0.184 —0.213
[0.271] [0.284] [0.295]
Inputs 0.241 0.086 0.360
[0.618] [0.740] [0.574]
A Arg’’s tariffs w.r.t. Brazil
Outputs 0.530 0.626 0.341
[0.308]* [0.335)* [0.326]
Inputs —0.263 —0.584 0.187
[0.554] [0.578] [0.586]
Industry-level controls yes yes yes yes yes yes
Firm-level controls yes yes yes yes yes yes yes yes yes
2-digit ISIC industry yes yes yes yes yes yes yes yes yes
dummies
Observations 1,301 1,269 1,263 1,312 1,280 1,274 1,319 1,287 1,281
R 0.24 0.25 0.26 0.22 0.24 0.24 0.22 0.23 0.23




TABLE 9—PRODUCT AND PROCESS INNOVATION BY INITIAL EXPORT STATUS

. Product and process innovation Product innovation Production process innovation
Dependent variable

indicated in columns (1) 2) (3) ) (5) (6) (7) (8) ©)

Panel A. Sample of nonexporters in 1992
A Brazil’s tariffs —0.179  -0279  —0.368 -0220 0315  —0.403 —0.145 —-0252 0334
[0.117]  [0.098]## [0.126]%*% [0.126]*  [0.109]*** [0.126]***  [0.115]  [0.097)** [0.138]**

Panel B. Sample of exporters in 1992

A Brazil’s tariffs —0324  —0331  —0413  —0403 0393 —0455  —0247 —0277 —0.363
[0.130)= [0.1401= [0.184]=  [0.159]= [0.151]#  [0.204]#  [0.122]% [0.145]% [0.181]*

Controls
A Arg’s tariffs
w.r.t. world yes yes yes
w.r.t. Brazil yes yes yes
Firm-level controls yes yes yes yes yes yes yes yes yes
Industry-level controls yes yes yes yes yes yes
2-digit ISIC industry yes yes yes yes yes yes yes yes yes

dummies




Bloom et al. (2015)

Exploring the effects of Chinese imports on technology upgrading
> Within-firm Tech Upgrading Specification:

>

In TECHI_/kt = OélMPkt 1 + ﬁxukt + Eukt
Aln TECHye = aAIMPSH | + BAXgee + Vi

» Firm i, industry j, year t and country k. xjj: stands for firm-level
controls.

» TECH;y: includes measures such as nb of patent; IT spending per
worker; R&D spending; TFP.

> Reallocation Specification:

AlnNje = o"AIMPR + BN Axije + N (TECH s x AIMP)
+(5 TECH,'jkt_5 —+ Vijkt

> Aln Ny is firm i's employment growth.



Chinese Import Shares

FIGURE 1: Share of all imports in the EU and US from China and all low wage countries




Technological Change

TABLE 1: TECHNICAL CHANGE WITHIN INCUMBENT FIRMS AND PLANTS

PANEL A: BASELINE RESULTS

a ) (©)

Dependent variable: Aln(PATENTS) Aln(IT/N) ATFP
Estimation method 5 year diffs 5 year diffs 5 year diffs
Change in Chinese Imports 0.32] %% 0.361** 0257
AIMPY (0.102) (0.076) (0.072)
Sample period 2005-1996 2007-2000 2005-1995
Number of Units 8,480 22,957 89,369
Number of country by industry clusters 1,578 2,816 1,210

Observations 30,277 37,500 292,167



Exogenous Multi-fibre Agreement Liberalization

TABLE 3: WITHIN FIRM EFFECTS — INCLUDING FIRM-SPECIFIC TRENDS WITH QUOTAS: TEXTILE AND CLOTHING

INDUSTRY
PATENTING TOTAL FACTOR PRODUCTIVITY

a (2) ) () ®) ®)
Dependent Variable: AIn(PATENTS)  AIn(PATENTS)  AIn(PATENTS)  Aln(PATENTS) ATFP ATFP ATFP ATFP
Quotas removal 0.120%* 0216%* 0.143%% 0.178%%%
*I(year>2000) (0.063) (0.105) (0.018) (0.037)
Quotas removal 0047+ 0.075%* 0.043%%% 0.033*
* # years after 2000 (0.020) (0.033) (0.005) 0.017)
Firm-specific trends? No| Yes No Yes No Yes No Yes
Sample period 2005-1992 2005-1992 2005-1992 2005-1995 2005-1995 2005-1995 2005-1995 2005-1995
Number of firms 2435 2435 2435 2435 16,495 16,495 16,495 16,495
Number industry clusters 159 159 159 159 187 187 187 187
Observations 14.768 14,768 14.768 14.768 55.791 55.791 55.791 55791




Differential Effects Across Sectors

TABLE 4: BETWEEN FIRM EFFECTS - EMPLOYMENT AND SURVIVAL

PANEL A: EMPLOYMENT

Dep. Variable: EMPLOYMENT GROWTH,Aln N ) ) 3 0] ©) ©
Technology variable (TECH) PATENTS PATENTS IT IT TFP TFP
Change in Chinese Imports 0.361%+* 04344 0203+ 03794 03774 037744
AP (0.134) (0.136) (0.086) (0.105) (0.094) (0.096)

Change in Chinese imports*technology at (-3 1.434%* 0385+ 0.795%*
AIMP" MTECH,5 (0.649) (0.157) (0.307)
Technology at t-5 0.389%** 0.348%** 0.241%* 0.230%** 0.152%%* 0.136%**
TECH. (0.043) (0.049) (0.010) (0.010) (0.012) (0.012)
Number of Units 6,335 6,335 22,957 22,957 89,369 89,369
Number of country by industry clusters 1375 1,375 2816 2816 1210 1210
Observations 19,344 19,344 37,500 37.500 292,167 292,167
PANEL B: SURVIVAL
Dependent Variable: SURVIVAL [0)] 2 [&)] “@ ®) ©)
Technology variable (TECH) PATENTS PATENTS IT 1T TFP TFP
Change in Chinese Imports -0.065 -0.089 -0.118** -0.182%* 0.207*** 0.208%*
AP (0.047) (0.050) (0.047) 0.072) (0.051) (0.050)
Change in Chinese imports*technology at -5 0.261%* 0.137 0.110%
A[Mgi” MTECH,5 (0.114) (0.112) (0.059)
Technology at t-5 -0.006 -0.014 0.001 -0.002 -0.007 -0.003
TECH,s (0.007) (0.009) (0.005) (0.006) (0.003) (0.003)
Survival Rate for Sample (mean) 0.977 0.977 0.886 0.886 0.927 0.927
Number of country by industry clusters 1,647 1,647 2,863 2,863 1242 1242

Observations (and number of units) 7,985 7,985 28,624 28,624 60,883 60,883



