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Introduction

I The surge in exports from low-wage countries, particularly China,
has led to substantial economic restructuring across the world.

I Negative effects on labor market outcomes in a wide range of
countries (e.g., Autor, Dorn, and Hanson, 2013; Acemoglu et al.,
2014; and Pierce and Schott, 2014 for the U.S., as well as Hummels
et al., 2014 for Denmark)

I Positive effects: reallocation of resources from the less productive to
the more productive firms, and within-firm technology and quality
upgrading (e.g., Bloom, Draca, and van Reenen, 2012; Amiti and
Khandelwal, 2013; Iacovone, Rauch, and Winters, 2013; Martin and
Mejean, 2014).

I How did some countries handle the headwind of import competition
from low-wage countries better than others?

I Within a country, how some firms fare better than others?



Today’s Agenda

I Two papers on the effects of competition from China.

I Bloom et al. (2015) on EU countries’ firms’ innovation

I Fernandes and Tang (2016) on Portugal’s clothing industry



Bloom et al. (2015)
Exploring the effects of Chinese imports on technology upgrading

I Within-firm Tech Upgrading Specification:

I

lnTECHijkt = αIMPCH
jkt−1 + βxijkt + εijkt

∆ lnTECHijkt = α∆IMPCH
jkt−1 + β∆xijkt + vijkt

I Firm i , industry j , year t and country k . xijkt stands for firm-level
controls.

I TECHijkt includes measures such as nb of patent; IT spending per
worker; R&D spending; TFP.

I Reallocation Specification:

I

∆ lnNijkt = αN∆IMPCH
jkt + βN∆xijkt + γN

(
TECHijkt−5 × ∆IMPCH

jkt

)
+δNTECHijkt−5 + vN

ijkt

I ∆ lnNijkt is firm i ’s employment growth.



Chinese Import Shares
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I. INTRODUCTION 
A vigorous political debate is in progress over the impact of globalization on the economies 

of the developed world. China looms large in these discussions, as her exports grew by over 15% 

per year in the two decades up to the Great Recession of 2007-2009. One major benefit of Chinese 

trade had been lower prices for manufactured goods. We argue in this paper that increased Chinese 

trade has also induced faster technical change from both innovation and the adoption of new 

technologies, contributing to productivity growth. In particular, we find that the absolute volume of 

innovation (not just patents per worker or productivity) increases within the firms more affected by 

exogenous reductions in barriers to Chinese imports. We distinguish between the impact of import 

competition on technology through a within firm effect and a between firm (reallocation) effect, and 

find that both matter.  

Several detailed case studies such as Bartel, Ichinowski and Shaw (2007) on American 

valve-makers, Freeman and Kleiner (2005) on footwear or Bugamelli, Schivardi and Zizza (2008) 

on Italian manufacturers show firms innovating in response to import competition from low wage 

countries. A contribution of our paper is to confirm the importance of low wage country trade for 

technical change using a larger more representative samples of firms and plants. 

  

FIGURE 1:  Share of all imports in the EU and US from China and all low wage countries 
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Notes:  Calculated using UN Comtrade data. Low wage countries list taken from Bernard, Jensen and Schott (2006) and 
are defined as countries with less than 5% GDP/capita relative to the US 1972-2001.  
 



Technological Change
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TABLE 1: TECHNICAL CHANGE WITHIN INCUMBENT FIRMS AND PLANTS 
 
PANEL A: BASELINE RESULTS  

 
 

(1) (2) (3) 

Dependent variable: Δln(PATENTS) Δln(IT/N) ΔTFP 
Estimation method 5 year diffs 5 year diffs 5 year diffs 
Change in Chinese Imports 0.321*** 0.361**  0.257***

CH
jkIMPΔ  (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 
 

PANEL B: INCLUDE INDUSTRY TRENDS  
Dependent variable: Δln(PATENTS) Δln(IT/N) ΔTFP 
Change in Chinese Imports 0.191* 0.170** 0.128**

CH
jkIMPΔ  (0.102) (0.082) (0.053)

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 
 

PANEL C: NORMALIZE IMPORTS BY DOMESTIC PRODUCTION 

Dependent variable: Δln(PATENTS) Δln(IT/N) ΔTFP 
Change in Chinese Imports 0.182**   0.129***  0.065***

CH
jkIMPΔ  (0.074) (0.028) (0.020)

Number of Units 8,364 20,106 89,369 
Number of country by industry clusters 1,527 2,480 1,210 
Observations 29,062 31,820 292,167 
 
PANEL D: OFFSHORING 

Dependent variable: Δln(PATENTS) Δln(IT/N) ΔTFP 
Change in Chinese Imports 0.313*** 0.279*** 0.189***

CH
jkIMPΔ  (0.100) (0.080) (0.082) 

Change Chinese Imports 0.173   1.685*** 1.396***

in source industries OFFSHOREΔ   (0.822) (0.517) (0.504)

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
Notes:  *** denotes 1% significance; ** denotes 5% significance; * denotes 10% significance. Sample period is the 
same in all panels, i.e. 2005-1996 for column (1); 2007-2000 for column (2) and 2005-1995 for column (3). Estimation 
is by OLS with standard errors clustered by country by four-digit industry pair in parentheses. All changes are in five-

year differences, e.g. CH
jkIMPΔ represents the five-year difference in Chinese imports as a fraction of total imports in 

a four-digit industry by country pair. All columns include a full set of country by year dummies. Δln(PATENTS) is the 
change in ln(1+PAT), PAT = count of patents. IT/N is the number of computers per worker. TFP is estimated using the 
de Loecker (2011) version of the Olley-Pakes (1996) method separately for each industry (see Appendix C). Panel B 
includes three digit industry trends. Panel C normalizes Chinese imports on domestic production (instead of total 
imports as in other columns). Panel D includes a measure of offshoring  defined as in Feenstra and Hanson (1999) 
except it is for Chinese imports only, not all low wage country imports (see Appendix A). The 12 countries include 
Austria, Denmark, Finland, France, Germany, Ireland, Italy, Norway, Spain, Sweden, Switzerland and the UK for all 
columns except (3) which only includes France, Italy, Spain and Sweden (the countries where we have good data on 
intermediate inputs). Dummies for establishment type (Divisional HQ, Divisional Branch, Enterprise HQ or a 
Standalone Branch) are included in column (2).  Units are firms in columns (1) and (3) and plants in column (2). 



Exogenous Multi-fibre Agreement Liberalization
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TABLE 3: WITHIN FIRM EFFECTS – INCLUDING FIRM-SPECIFIC TRENDS WITH QUOTAS; TEXTILE AND CLOTHING 
INDUSTRY 

 

 
  

PATENTING 
  

 TOTAL FACTOR PRODUCTIVITY
 (1) (2) (3) (4) (5) (6) (7) (8)
Dependent Variable: Δln(PATENTS) Δln(PATENTS) Δln(PATENTS) Δln(PATENTS) ΔTFP ΔTFP ΔTFP ΔTFP

         
Quotas removal 0.129** 0.216**   0.143*** 0.178***   
*I(year>2000) (0.063) (0.105)   (0.018) (0.037)   
Quotas removal   0.047** 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 2,435 2,435 2,435 2,435 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 55,791

 
Notes:  *** denotes 1% significance; ** denotes 5% significance; * denotes 10% significance. These are the equivalent of the reduced forms underlying Table 2. We use a longer 
sample period than Table 2 in order to include trends. “Quota removal” (QUOTA) is based on EU SIGL data and defined as the (value weighted) proportion of HS6 products in the 
four-digit industry that were covered by a quota restriction on China in 2000 (prior to China’s WTO accession) that were planned to be removed by 2005 (see the Appendix C for 
details). I(year>2000) is an indicator variable = 1 if observation is after 200 (i.e. after China’s WTO accession). “# years after 2000” is the number of years after 2000 and zero in 2000 
and before (i.e. “# years after 2000”=1 in 2001, =2 in 2002, etc.). All estimates are in five year differences as usual, so we control for firm specific trends by including a firm dummy in 
columns (2), (4), (6) and (8). All columns include country by year effects. Sample is firms in the clothing and textile industry. Standard errors for all regressions are clustered by four-
digit industry in parentheses (the quota IV does not vary across within industry across countries like the Chinese import share, which is why we take the more conservative approach 
compared to Table 1).  



Differential Effects Across Sectors
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TABLE 4: BETWEEN FIRM EFFECTS - EMPLOYMENT AND SURVIVAL 
PANEL A: EMPLOYMENT 

Dep. Variable: EMPLOYMENT GROWTH, ln NΔ   (1) (2) (3) (4) (5) (6) 
Technology variable (TECH) PATENTS PATENTS IT IT TFP TFP
       
Change in Chinese Imports -0.361*** -0.434*** -0.203** -0.379*** -0.377*** -0.377***

CH
jkIMPΔ  (0.134) (0.136) (0.086) (0.105) (0.094) (0.096)

Change in Chinese imports*technology at t-5  1.434**  0.385**  0.795**
CH
jkIMPΔ  *TECHt-5 

 (0.649)  (0.157)  (0.307)

Technology at t-5 0.389*** 0.348*** 0.241*** 0.230***    0.152*** 0.136***
TECHt-5 (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 1,375 1,375 2,816 2,816 1,210 1,210
Observations 19,844 19,844 37,500 37,500 292,167 292,167
 

PANEL B: SURVIVAL 
Dependent Variable: SURVIVAL (1) (2) (3) (4) (5) (6)
Technology variable (TECH) PATENTS PATENTS IT IT TFP TFP
Change in Chinese Imports -0.065 -0.089 -0.118** -0.182** -0.207*** -0.208***

CH
jkIMPΔ  (0.047) (0.050) (0.047) (0.072) (0.051) (0.050)

Change in Chinese imports*technology at t-5  0.261**  0.137  0.110*
CH
jkIMPΔ  *TECHt-5 

 (0.114)  (0.112)  (0.059)

Technology at t-5 -0.006 -0.014 0.001 -0.002 -0.007 -0.003
TECHt-5 (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 1,242 1,242
Observations (and number of units) 7,985 7,985 28,624 28,624 60,883 60,883

Notes: *** denotes 1% significance; ** denotes 5% significance; * denotes 10% significance. Estimation by OLS with standard errors (clustered by country by four-digit 
industry pair) in parentheses. ΔIMPCH is the 5-year difference in Chinese imports as a fraction of total imports in a four-digit industry by country pair. In columns (1) and (2) 
TECH is ln[(1+ the firm’s patent stock)/employment]; in columns (3) and (4) TECH is computers per employee and in columns (5) and (6) it is TFP. 12 Countries in all columns 
except column (5)-(6) which is four countries. Number of units is the number of firms in all columns except IT where it is the number of plants. All columns include country by 
year effects. In Panel A the dependent variable is the five year difference of ln(employment). The sample period is 2005-1996 for patents, 2007-2000 for IT, and 2005-1995 for 
TFP.  In Panel B the sample period is the 2000-2005 cross-section. The dependent variable is SURVIVAL which refers to whether an establishment in columns (3) or (4) or firm 
(in all other columns) that was alive in 2000 was still alive in 2005. Specifically, we classify an establishment as having exited if it drops out of the panel and does not appear for 
four successive years in columns (3) and (4). In the other columns SURVIVAL it is based on Amadeus company status (see Appendix B) where exit is defined on the basis of 
whether a firm that was active in 2000 is recorded as either ‘bankrupt’, ‘liquidated’ or ‘dormant’ in the Company Status variable provided by BVD in 2005 and beyond.  



Fast Fashion: Theory and Evidence from Portuguese Textile and
Clothing Firms (Fernandes and Tang, 2016)



What we do in this paper?

I Describe and analyze the micro mechanisms about how firms
respond to import competition by exploiting their competitive
advantage in fast trade and quality upgrading of products sold
at home and abroad.

I transaction-level data on prices and quantities of domestic
sales, exports, domestic and foreign intermediate inputs
purchased of essentially all textile and clothing (T&C)
manufacturers in Portugal (12%, 23%, and 12% of gross
manufacturing value added, employment, and exports in 2005).

I Exploit a unique episode of the sharp and permanent removal
of the Multi-fiber Arrangement (MFA) quotas on Chinese
textile and clothing exports to the European Union (EU) and
the United States (US) in 2005 to conduct a diff-in-diff
analysis.

I Build a model with heterogeneous firms and multiple quality
segments.



Anecdotes

I ”The logic of selling cheaper man-hours is gone, it is via
innovation, ability to deliver the needed quantities on time,
hearing the client and integrating the production chain that
one becomes competitive.”

I ”There is quality and craftsmanship there that you don’t find
in Chinese or Turkish flannel.” Luis Rodrigues, head of sales
at Lameirinho.



Weighted average of the unit values, quota- and
non-quota-bound products

Figure 3. (log) Textile and clothing exports (1999-2007)

Figure 4: Average price of MFA and non-MFA exports

Figure 5: Number of firms (by types, new and cont)
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Number of T&C firms & exporters

Figure 3. (log) Textile and clothing exports (1999‐2007)

Figure 4: Average price of MFA and non‐MFA exports

Figure 5: Number of firms
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Results

1. The average unit values of exports and total sales increased
after 2005 for quota-bound products, relative to quota-free.

I suggestive evidence of quality upgrading.

2. The import distance decreased and both the frequency of
exports and the share of air transport increased.

I firms more likely to switch to Fast-Fashion post-MFA.

3. Heterogeneous effects: upgrading and fast trade more
pronounced for medium-sized exporters.

4. Firms become more specialized in output and input varieties.

5. Export competition (in third markets) more important than
import competition in driving these patterns.

6. Mechanism: upgrading and fast trade accompanied by
importing more expensive materials, hiring more skilled
workers, substituting foreign for domestic outsourcing, and
specializing in exports to closer destinations.



Heterogeneous effects

Figure 6: Distribution of ln export prices by export quartiles
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Firms sorting into different markets and segments

in producing products with different quality segments, selling products of different qualities in

different markets is always dominated by selling the same products in different markets. Thus, the

sales strategies LH and HL will never be chosen.

Figure 2.1 plots the profit levels of the four product portfolio choices in our baseline against firm

productivity ϕ for a given product category (with product subscript s suppressed). The think solid

(green) line illustrates the upper envelope of firm profits with varying productivity. It indicates the

optimal choices for firms in different segments of the productivity distribution.

Figure 1: Firms’Sorting into Different Markets

The upper envelope shows that firms sort themselves into the optimal production mode based on

their exogenous productivity. While high-quality products are associated with a higher profitability

(slope of the profit function in terms of productivity), since it is also associated with the higher fixed

cost (−g − fH), only firms that find the benefits of upgrading product quality suffi ciently large to
cover the higher fixed cost would choose to do it. This is particularly true for the most productive

firms that choose to export, as access to additional markets increases the return to investment in

product quality upgrading. In other words, for suffi ciently productive firms, exporting and quality

upgrading are complements.

Notice that in the baseline case, we assume that the choice "selling high-quality products at

home" is dominated by all other choices. This outcome essentially requires an assumption that

either the fixed cost of product high-quality products is suffi ciently high or the return to selling

high-quality products is suffi ciently lower than selling low-quality products at home.8 The profit
8With the small final-goods market, the second assumption can easily be satisfied as having access to a much

larger foreign market would easily give a big boost to the return to investing in quality upgrading.

9



After the low-income trade shocks (baseline)

Finally, and perhaps the most interesting margin to study is how exporters may change the

quality of the products exported (and thus sold at home as well), given the third-market shocks.

Based on (13), a decline in either PL∗s or PLs results in:

∂ϕHH

∂ (−PL∗s )
< 0 and

∂ϕHH

∂ (−PLs )
< 0.

Conditional on exporting, more firms would upgrade product quality. Let us summarize the

main theoretical results, which we will focus on testing in the empirical section below.

Hypotheses

1. Low-wage import competition at home induces the low-productivity firms to drop out from

the market.

2. Low-wage import competition abroad induces the low-productivity exporters to quit export-

ing.

3. Low-wage import competition at home and/or abroad induce the medium-productivity ex-

porters, conditional on continuously exporting, to upgrade product quality.

Figure 2.3 illustrates these adjustments in one graph. The dashed lines represent different

original profit schedules before the trade shock. Price indices for the low-quality segments in both

the domestic and export markets drop. Thus, both πLLs (ϕ) and πLs (ϕ) pivot downward, causing

ϕL and ϕLL to increase, and ϕHH to decrease.

12



After the low-income trade shocks (if fixed cost of
upgrading is sufficiently low)

20. Shaked, A. and J. Sutton (1983) "Natural Oligopolies," Econometrica, 51, pp. 1469-1483

21. Utar, H. (2014) "When the Floodgates Open: "Northern" Firms’Response to Removal of

Trade Quotas on Chinese Goods", American Economic Journal: Applied Microeconomics.

6(4): 226—250.

22. Utar, H. L.B. Torres Ruiz (2013) International competition and industrial evolution: Evidence

from the impact of Chinese competition on Mexican maquiladoras, Journal of Development

Economics, 105, pp. 267—287.

23. Verhoogen, E. (2008) "Trade, Quality Upgrading, and Wage Inequality in the Mexican Man-

ufacturing Sector", Quarterly Journal of Economics, 123 (2): 489-530.

7 Appendx
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Predictions

Import competition from low-wage countries

1. at home induces the low-productivity firms to drop out from
the market.

2. abroad induces the low-productivity exporters to quit
exporting.

3. at home and/or abroad induce the medium-productivity
exporters, conditional on continuously exporting, to upgrade
product quality.



Brief history of MFA liberalization

I The Multifibre Arrangement (MFA) was introduced to curb
the T&C imports from low-wage countries to developed
countries (US, EU, Canada) from 1974-2004.

I Uruguay Round (1995): The new Agreement on Textiles and
Clothing (ATC) to eliminate the quotas over 4 stages
(January of 1995, 1998, 2002,& 2005).

I By 2005, the remaining (49%) import quotas were eliminated.

I Products that were more susceptible to competition were
usually liberalized in the final phase to delay competition from
low-wage countries. Quotas removed last (2005) were the
most binding (Khandelwal et al., 2012).

I Bloom et al. (2012), Khandelwal et al. (2011), Utar (2012),
Martin and Mejean (2014).



Multi-Fibre Agrement (MFA) Quota Fill Rates
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Figure 1: China’s T&C Exports, by Phase
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Figure 2: Fill Rates by Region, 1984-2004

I Source: Brambilla, Khandelwal, Schott (2009)



TC Export Boom (in square meter equivalent)
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Binding quota distribution

2000 2002 2004 2006

share of PT exp to the EU 83.1% 83.3% 85.4% 86.4%

share of PT exp to the US 8.9% 8.2% 7.1% 6.4%

share of quota‐bound exp in total PT exp 54.7% 53.1% 54.6% 53.8%

share of quota‐bound exp to the EU in total PT exp 47.5% 47.0% 49.5% 49.4%

share of quota‐bound exp to the US in total PT exp 7.3% 6.2% 5.1% 4.4%

share of quota‐bound exp to the EU in total exp to EU 57.1% 56.4% 57.9% 57.2%

share of quota‐bound exp to the US in total exp to US 81.6% 75.4% 72.0% 68.9%

Nb. T&C hs6 exported (with binding quotas) 708 (258) 715 (265) 714 (267) 724 (251)

Nb. T&C hs6 exported to EU (with binding quotas) 678 (187) 668 (183) 680 (185) 671 (181)

Nb. T&C hs6 exported to US  (with binding quotas) 326 (159) 361(180) 358 (176) 352 (167)

Table A2: Number and export share of T&C HS6 with binding quotas in 2004

The table reports export shares and number of products exported, for products subject to binding‐quotas in 2004, the year

before the MFA quotas were lifted, and when the treatment group for analysis is selected. For the number of products, the

figures in brackets refer to the nb of prods exported in each year that were among the HS6 with binding quotas in 2004. The

numbers may vary as some quota‐bound products may be dropped from exports. For 2004, T&C firms exported 714 different

T&C HS6 products, of which 267 were subject to binding quotas on China by the EU or the US, and these accounted for 55% of

total Portuguese T&C export value that year.



Data

Data set 1: Domestic output and input data set

I Annual Survey of Industrial Production (IAPI) (1996-2007) by
the Portuguese National Statistics Office (INE).

I 15,000 firms; 13% are in the T&C sectors.

I Values and physical quantities for each product sold (incl
exports) and input purchased of the firm, at the 8-digit EU
Prodcom (PC) level (3000 different input & 5000 different
products categories).



Data

Data set 2: Foreign trade statistics (1996-2007)

I census of export and import transactions at the firm-product
(HS6)-country level, both quantity and value.

Data set 3: Portuguese matched employer-employee data
(LEED), by the Ministry of Labor and Social Security

I census of private sector firms in Portugal and all of their
workers.



Main specification

I Diff-in-diff:

Yit = α + βQuotai × Post05t + XitΓ + Fi + Ft + εit ,

I Yit is the firm’s outcome (e.g., sales, exports, imports, input
variety, prices, employment structure, etc.)

I Several ways to construct Quotai . Baseline: the firm has 25%
of sales or exports in 2000 that were protected by MFA
binding quotas (90% filled rates in 2004).

I Results are robust to using other measures of Quotai (e.g., a
dummy for different share thresholds of quota-bound
products).

I α = constant; Fi = firm FE; Ft = year FE.



Impact of T&C shock on firm size

Dep. Var: ln(sales) ln(val. Added) ln(output) ln(employm.) ln(wages) sd.(wages)

(1) (2) (3) (4) (5) (6)

Quota x Post05 ‐0.0189 0.0209 0.0163 0.0261 0.00806 ‐0.0271

(‐0.44) (0.86) (0.88) (1.22) (0.98) (‐0.36)

Firm FE yes yes yes yes yes yes

year FE yes yes yes yes yes yes

ln sales t‐1 no yes yes yes yes yes

Num of Obs 5854 4138 4191 5660 4622 4577

R‐sq .106 .239 .476 .163 .0645 .0661

Table 2: Impact of T&C trade shock on sales, employment, wages and value added (firm‐level)

The unit of observation is at the firm level. All dependent variables are logged. Quota is the treatment variable for firms affected 

by the shock, which is equal to one if the firm's sales of quota‐bound products in the year 2000  (before China joins the WTO) are 

at least 25% (results remain robust to alternative definitions of the treatment variable). Post05 takes the value of 1 in 2005 and 

then onwards. All columns include ln(lagged firm sales), firm fixed effects and year fixed effects as controls. Standard errors are 

clustered by firm. In all regressions the sample period is 2000‐2007. Standard errors are clustered by firm. ***, **, * indicate 

significance at the 1%, 5%, and 10% levels, respectively.



Within-firm product churning 

Dep. Var:

Total New Dropped Total New Dropped

(1) (2) (3) (4) (5) (6)

Quota x Post05 ‐0.0507*** ‐0.142*** 0.265*** ‐0.0431 ‐0.00272 0.0784*

(‐3.09) (‐6.68) (10.74) (‐1.22) (‐0.05) (1.71)

Controls

Num of Obs 5854 5854 5854 4525 4525 4525

R‐sq .0365 .341 .411 .0158 .0127 .104

Dep. Var:

Total New Dropped Total New Dropped

(1) (2) (3) (4) (5) (6)

Quota x Post05 ‐0.134** ‐0.103 ‐0.147*** ‐0.0457 ‐0.122** 0.0345

(‐2.48) (‐1.39) (‐2.72) (‐1.15) (‐2.32) (0.68)

Controls

Num of Obs 1470 1470 1470 4348 4348 4348

R‐squared .218 .0447 .489 .0279 .038 .163

Table 3: Impact of T&C trade shock on sales, exports, outsourcing and imports  (Firm‐level)

The unit of observation is at the firm level. All dependent variables are logged. In Panel A, dependent variables are the

firm's number of T&C Prodcom 8‐digit categories sold in col. 1‐3, and number of HS6 categories exported in col. 4‐6. In

Panel B, dependent variables are number of Prodcom 8‐digit input categories in col 1‐3 and the number of HS6 imported

categories in col. 4‐6. Quota is the treatment variable for firms affected by the shock, which is equal to one if the firm's

sales (or exports for export regressions) in quota‐bound products in the year 2000 (before China joins the WTO) are

>=25% (results remain robust to alternative definitions of the treatment variable). Post05 takes the value of 1 in 2005

and then onwards. All columns include ln(lagged firm sales), firm fixed effects and year fixed effects as controls.

Standard errors are clustered by firm. In all regressions, sample period is 2000‐2007. Standard errors clustered by firm.

***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Exports and Total Sales

Num of Intermediate Inputs Num of Imported Inputs

Firm FE, Year FE, ln(revenue)t‐1

Panel B: Imports and Inputs

Num of Produced Products Num of Exported Products

Firm FE, Year FE, ln(revenue)t‐1



Firm-product-level regressions

Yisct = α + βQuotasc × Post05t

+XitΓ + [FEisc + FEt ] + ζisct ,

I s for product and c for country.

I Quotasc is a product-country level measure of the trade
shock, which takes the value of one if country c (any EU
member country or the US) imposes a quota on Chinese
imports of product s that was binding in 2004 and
permanently removed in 2005

I 0 otherwise (products with quotas with fill rates below 90%
and any quota-free product-country pairs are included in the
control group).



Product prices (firm-product level)

Dep Var: ln(P)isct

Sample: All Cont All Cont

(1) (2) (3) (4)

Quota x Post05 0.0432 0.0500* 0.0485*** 0.0481***

(1.35) (1.66) (4.88) (4.75)

ln(sales)t‐1 yes yes yes yes

Firm‐product(‐country) FE yes yes yes yes

Year FE yes yes yes yes

Num of Obs 28325 25839 116126 98113

R‐sq .0172 .0187 .00592 .00651

The unit of observation is at the firm‐product level for sales and at the firm‐product‐country‐level for

exports. The Quota shock variable is at the product or product‐country level for exports. All dependent

variables are logged. (log) sales prices are used as the dependent variable in cols (1)‐(2), while (log)

export prices in col. (3)‐(4). All columns include ln(lagged firm sales) as controls, and sets of fixed effects

also included. Odd columns include all products, while even columns exclude products that were

dropped each year. In all regressions the sample period is 2000‐2007. Standard errors are clustered by

product in cols 1‐2 and by product‐country in cols 3‐4. ***, **, * indicate significance at the 1%, 5%, and

10% levels, respectively.

Sales Price Export Price

Table 4: Impact of T&C trade shock on sales and export prices, firm‐product(‐country) level



Product prices - heterogeneous effects (firm-product level)

Dep Var: ln(P)isct

Sample: All Cont All Cont

(1) (2) (3) (4)

Quota x Post05 x

  1st size quartile ‐0.0388 ‐0.0384 ‐0.0227 ‐0.0121

(‐1.21) (‐1.30) (‐0.44) (‐0.24)

  2nd size quartile 0.0149 0.0201 0.0495* 0.0344

(0.25) (0.35) (1.68) (1.10)

  3rd size quartile 0.0876*** 0.0984*** 0.0847*** 0.0904***

(2.80) (3.16) (3.91) (4.17)

  4th size quartile 0.0711 0.0792 0.0388*** 0.0377***

(1.39) (1.61) (3.21) (3.07)

Firm‐product(‐country) FE yes yes yes yes

Year FE yes yes yes yes

quartile‐year FE yes yes yes yes

Num of Obs 28325 25839 116126 98113

R‐sq .0193 .0209 .00703 .00791

The unit of observation is at the firm‐product level for sales and at the firm‐product‐country‐level for exports.

The Quota shock variable is at the product or product‐country level for exports. All dependent variables are

logged. (log) sales prices are used as the dependent variable in cols (1)‐(2), while (log) export prices in col. (3)‐

(4). All columns include year x quartile fixed effects as controls, other sets of fixed effects included. In all

regressions the sample period is 2000‐2007. Standard errors are clustered by product in cols 1‐2 and by product‐

country in cols 3‐4. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively.

Sales Price Export Price

Table 5: Impact of T&C trade shock on prices, firm‐product(‐country), heterogenous effects



Import vs. export competition

Dep Var: ln(P)it

Sample: All Cont

(1) (2)

Quota(sales) x Quota(exp) x Post05 0.0740*** 0.0729***

(2.92) (2.78)

Quota(sales) x Post05 0.0313 0.0356

(1.11) (1.26)

ln(sales)t‐1 yes yes

Year FE yes yes

Firm FE yes yes

Num of Obs 5407 5377

R‐sq .0421 .0451

Table 6: Assessing the effects of import vs export competition

Sales Prices

The dependent variable is the price of outputs sold (domestically or exported) at the firm‐year level,

estimated by a 2‐step procedure. The Quota(sales) treatment variable for firms affected by the shock,

equal=1 if the share of sales by quota‐bound products in 2000 by the firm>=25% and Quota(exp)=1 if

the share of exports in quota‐bound products by the firm in 2000>=25%. Post05 takes the value of 1 in

2005 and onwards. Sample period: 2000‐2007 in all regressions. ***, **, * indicate significance at the

1%, 5%, and 10% levels, respectively.



Importing from closer source countries (firm level)

(1) (2) (3)

dist distcap distw

Quota x Post05 x

  1st size quartile 0.191 0.183 0.156

(1.45) (1.42) (1.35)

  2nd size quartile 0.142 0.126 0.137

(0.79) (0.70) (0.78)

  3rd size quartile ‐0.385*** ‐0.390*** ‐0.348***

(‐3.55) (‐3.63) (‐3.40)

  4th size quartile ‐0.00800 0.00178 ‐0.0294

(‐0.11) (0.02) (‐0.44)

quartile‐year FE yes yes yes

Firm FE yes yes yes

Year FE yes yes yes

Num of Obs 3917 3917 3917

R‐sq .0149 .0149 .013

Table 8: Impact of T&C trade shock on the distance of importing inputs

The dependent var is the quantity‐weighted average distance of imports by firm‐year. In

column (1) we use simple distance, in col (2) distance between capitals, in col (3) population‐

weighted distance. Quota is the treatment variable for firms affected by the shock, which is

equal to one if the firm's exports in quota‐bound products in 2000 (before China joins the

WTO) are at least 25%. Post05 takes the value of 1 in 2005 and then onwards. All columns

include firm and year fixed effects as controls; in Panel A we also include ln(lagged firm

sales), and in Panel B quartile‐year dummies. Standard errors are clustered by firm. In all

regressions the sample period is 2000‐2007. Standard errors are clustered by firm. ***, **, *

indicate significance at the 1%, 5%, and 10% levels, respectively.



Exporting at a higher frequency (firm-product level)

Sample: Europe Below‐med dist All destinations

(1) (2) (3)

Quota x Post05 x

  1st size quartile ‐0.0790 ‐0.0951* ‐0.0858

(‐1.36) (‐1.76) (‐1.60)

  2nd size quartile 0.0185 0.0182 0.0186

(0.54) (0.55) (0.56)

  3rd size quartile 0.0478** 0.0590*** 0.0306

(2.10) (2.66) (1.41)

  4th size quartile 0.0229 0.0135 ‐0.00462

(1.32) (0.82) (‐0.29)

Firm‐product‐country FE yes yes yes

year FE yes yes yes

quartile‐year FE yes yes yes

Num of Obs 133402 147818 161531

R‐sq .00519 .00495 .00447

The dependent variable is the ln number of shipments by firm‐hs6‐country year. In column (1) we

include European countries, in col (2) countries below‐median of distance, in col(3) all destination

countries are included. The Quota shock variable is at the product‐country level. All columns include

quartile‐year fixed effects as controls in panel B, other sets of fixed effects included. In all regressions the

sample period is 2000‐2007. Standards errors are clustered by product‐country. ***, **, * indicate

significance at the 1%, 5%, and 10% levels, respectively.

Dep Var: ln(# shipments)isct

Table 9: Impact of T&C trade shock on the frequency of export transactions



Increase in the share of trade carried on airplanes

Dep Var:

(1) (2) (3) (4)

Quota x Post05 x

  1st size quartile ‐0.0240 ‐0.0268 0.0282 0.0261

(‐0.71) (‐0.76) (1.35) (1.21)

  2nd size quartile ‐0.00850 ‐0.00592 ‐0.0189 ‐0.0202

(‐0.52) (‐0.36) (‐0.88) (‐0.95)

  3rd size quartile 0.0403** 0.0431*** 0.0320* 0.0331*

(2.56) (2.67) (1.89) (1.92)

  4th size quartile 0.00622 0.00509 ‐0.0104 ‐0.0106

(0.49) (0.41) (‐1.04) (‐1.05)

ln(sales)t‐1 no yes no yes

quartile‐year FE yes yes yes yes

Firm FE yes yes yes yes

Year FE yes yes yes yes

Num of Obs 4383 4227 4447 4344

R‐sq .0147 .0169 .00907 .00938

The dependent variable is the ln of the air‐share quantity for exports and imports at the firm‐

year. The Quota shock variable is at the firm level. All columns include quartile‐year fixed

effects as controls in panel B, other sets of fixed effects included. In all regressions the sample

period is 2000‐2007. Standards errors are clustered by product‐country. ***, **, * indicate

significance at the 1%, 5%, and 10% levels, respectively.

Table 10: Impact of T&C trade shock on the air‐share transport mode

ln(export air‐share) ln(import air‐share)



Changes in domestic outsourcing/ offshoring (firm level)

Dep. Var.: (ln) imp/material dom mat/sales mat/sales material

(1) (2) (3) (4)

Quota x Post05 0.314** ‐0.308*** ‐0.0979 ‐0.0535

(2.12) (‐2.85) (‐1.53) (‐0.60)

Firm FE yes yes yes yes

Year FE yes yes yes yes

Num of Obs 1703 1711 2388 2435

R‐sq .0159 .0266 .0573 .217

Table A8: Impact of T&C trade shock on outsourcing or offshoring

The unit of observation is at the firm level. All dependent variables are logged. All columns include firm fixed effects

and year fixed effects as controls. Quota is the treatment variable at the firm level=1 if the firms' sales share in MFA

productsis at least 25%. Post05 takes the value of 1 in 2005 and onwards. Sample period: 2000‐2007 in all

regressions. Outliers (1st and 99th percentiles of the firm sample) are dropped. ***, **, * indicate significance at the

1%, 5%, and 10% levels, respectively.



Conclusions

I Competition from China causes Portuguese T&C firms (both
domestic sellers and exporters) to exploit their competitive
advantage in fast trade and quality upgrading.

I Export competition (in third markets) appears to be more
important than import competition in driving these patterns.

I Heterogeneous effects: mostly observed for medium-sized
firms, accompanied by

I importing more expensive materials;
I hiring more skilled workers;
I importing from closer markets;
I exporting at a higher frequency (JIT);
I substituting foreign sourcing for domestic outsourcing.

I Firms become more specialized.

I A model of heterogeneous firms with multiple quality
segments can rationalize some of these results.
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