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Abstract

This paper provides a thorough description of anti-dumping activities in the period
1980-2015, with a focus on measures imposed by the European Union and the
United States. We document a series of stylized facts, such as the emergence of
China as a major target of administered protection, the concentration of duties in
few sectors, and the increasing share of intermediate goods subject to anti-dumping
measures. Product-level information on Chinese exporting firms shows that anti-
dumping does indeed reduce exports and it has an impact on both the extensive and
the intensive margin of trade. Moreover, the price of targeted products tends to rise
marginally, so that the fall in export quantities is particularly strong.
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1 Introduction

Trade protection has been on the rise, especially since the 2008 financial crisis. Even
if countries have not resorted to a 1930s-style, generalized increase in tariffs, sev-
eral discriminatory measures have been introduced aimed at favoring domestic firms
(Evenett 2019), with anti-dumping (AD) duties playing an important role in this
strategy.! The last 45 years have witnessed a global surge in the adoption of AD both
for traditional users, such as the European Union (EU) and the United States (US),
and emerging economies, such as India and Brazil. An important new fact that has
been documented is the emergence of China as the single most important target of
both European and American AD actions.

Starting from this evidence, the paper contributes to the existing trade literature
by providing an in-depth analysis of the evolution of AD activities since the 1980s,
with a particular focus on the emergence of China as a major target of administered
trade protection by the EU and the US.? By combining detailed data on bilateral
trade flows, on AD measures adopted across the world, and on firm-product exports
for all Chinese exporting firms, we are able to present a complete picture of AD
protection in the EU and the US, and its effects on China’s exports, moving from
an aggregate level down to sectors and firms. While much of the existing literature
looks at the effect of AD policies at the macro-level, the use of detailed information
on Chinese firms allows us to provide new evidence at the micro-level, shedding
light on the impact of such trade policies on targeted exporters.

We start our empirical investigation from a macro perspective through the iden-
tification of the major trends in the usage of AD measures from the beginning of
1980s until 2015, thus extending the analysis to a longer period with respect to pre-
vious studies (Blonigen and Prusa 2016; Vandenbussche and Viegelahn 2011; Bown
2018). In line with the existing evidence, we document an increase in the use of AD
measures, for both traditional users and emerging countries. The two largest econo-
mies, the US and the EU, have intensified their usage of AD duties in terms both of
the number of products and the amount of imports covered, and this trend has gained
pace in the aftermath of the global financial crisis. When it comes to target coun-
tries, we document a shift away from G7 exporters toward emerging economies, as
these become more tightly integrated into world trade and gain market shares. In this
respect, we confirm the emergence of China as the single most important target of
European and American AD actions, which has occurred in the last 10 years or so.
The analysis by industry and product characteristics attests a certain degree of con-
centration in the use of AD duties across industries, as documented by Blonigen and
Prusa (2016). Although the degree of trade protection granted to different sectors

! The term “dumping” denotes a situation whereby a firm either charges a lower price in a foreign mar-
ket than it does domestically, or it exports the good at a price below its production costs. For details on
AD duties in the context of WTO rules, please refer to Article VI of the GATT 1994 AD Agreement.

2 Throughout the paper we define the EU as being made up of 28 member countries: Austria, Belgium,
Bulgaria, Croatia, Republic of Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden and the United Kingdom.
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does not vary much over time, we do observe a shift in the type of goods that are
covered by AD measures over our sample period. In fact, both the EU and the US
have been increasingly targeting intermediate and capital goods, while somewhat
lowering their coverage of consumption goods. Once again, this pattern is more pro-
nounced after the Great Recession.

The paper then takes the perspective of target countries and provides evidence
on the effects that AD policies have on Chinese exports and Chinese exporters. We
find a significant decrease in trade flows for goods that are subject to AD measures,
compared to similar products that are immune from this kind of protection. This
fall in trade is sizable, ranging from —28% in the case of exports to the EU to —50%
when we consider the US. The use of transaction-level Chinese data allows us to
decompose the fall in exports into the extensive margin (i.e., the number of export-
ers) and the intensive one (i.e., the average export value of surviving exporters). To
identify the effects of AD duties, we implement a rigorous empirical examination by
applying a difference-in-differences-in-differences estimation strategy. To deal with
endogeneity concerns, we use different control groups including one defined by pro-
pensity-score-matching (PSM). We show that the impact of AD works through both
trade margins, reducing the number of exporting firms as well as average exports
per firm. We also disentangle the aggregate effect into a quantity and a price mar-
gin. Consistently with the literature, we find evidence of a limited positive effect on
export prices, so that the fall in the values of trade flows is largely driven by a sharp
reduction in quantities. As such, AD measures appear to reach their target: Chinese
exporters increase their prices and imports go down significantly, although the bulk
of the effect tends to fade away after 5 years or so.

This paper contributes to the existing literature on AD in several ways. The first
contribution stems from the extension of the analysis to the period after the global
financial crisis, which has seen a substantial increase in the use of temporary trade
barriers. Our work complements existing papers by confirming previous evidence
and highlighting new stylized facts, such as the increasing focus on China and on
intermediate goods, that do not seem just a temporary reaction to the global crisis,
but rather new trends that are here to stay. The paper directly speaks to the literature
that investigates how an escalation of trade tensions, in particular the recent trade
war between the US and China, may affect global value chains (e.g. Bown 2018).
Our results confirm that in the last decade AD measures have been progressively
moving away from final products toward intermediate goods. While this may part
of a strategy by governments in industrial countries to reshore chunks of the supply
chain serving domestic production, the rising cost of intermediate inputs may nega-
tively affect the competitiveness of domestic firms and their growth prospects.

The second contribution stems from the microeconomic analysis that adds to our
understanding to the various channels through which firms respond to trade shocks.
In particular, the paper complements a small but growing literature that studies the
impact of AD measures on targeted exporters (Lu et al. 2013; Felbermayr and Sand-
kamp 2020; Lee et al. 2017). Lu et al. (2013) focus on the effect of US AD meas-
ures on Chinese exports for the period 2000-2006, showing that the observed fall in
trade is primary due to a drop in the number of exporters. This result is confirmed
in Felbermayr and Sandkamp (2020), who extend the analysis to 2009. Lee et al.
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(2017) find that US AD actions against China do cause an increase in the price of
those goods in the US market between 1998 and 2006, although the effect is short-
lived. Our paper improves upon existing studies by using a much broader sample
of countries and a longer period; rather than focusing on one specific export desti-
nation, we investigate all the 28 countries that have imposed AD measures against
China between 2000 and 2015. As such, we provide a more comprehensive picture
of the implications of AD measures for Chinese firms. This is crucial in understand-
ing the relationship between the increasingly integrated Chinese economy and the
proliferation of AD measures imposed against it.>

The remainder of the paper is organized as follows. Section 2 presents a series of
stylized facts regarding AD activity in the EU and the US. Section 3 illustrates the
impact of AD duties on Chinese exports and decomposes the aggregate effect along
different adjustment margins. Finally, Sect. 4 concludes.

2 Patterns in the EU and the US anti-dumping policy

The purpose of this Section is to identify major trends in the usage of AD measures
since the 1980s, with a specific focus on the EU and the US as users, and China as
a target of trade barriers. We draw on data from the World Bank Global Antidump-
ing Database (GAD) that provides information on all AD proceedings across coun-
tries. Section 2.1 describes the GAD dataset and presents some preliminary results,
while Sect. 2.2 extends the analysis by exploiting detailed information on the spe-
cific products involved in each dispute, and thus going beyond the traditional case
metric.*

2.1 Case metric analysis

Information on AD activities are taken from the GAD, a World Bank sponsored
initiative that provides details about worldwide AD proceedings from the early
1980s until 2015 (Bown 2015). While countries have a certain leeway in the actual

3 Rather than focusing on the intensive margin effect of AD measures, Chandra and Long (2013) provide
empirical evidence that US-imposed AD duties lead to a significant drop in both labor productivity and
total factor productivity of Chinese firms. Similar issue are studied by Jabbour et al. (2019) in relation to
measures imposed by the EU. They find that the productivity of surviving Chinese exporters improves
after the imposition of AD measures. Other empirical studies, such as Lu et al. (2018) and Chandra
(2019), have shown that the imposition of tariffs leads targeted exporters to adjust their product scope
not only vis-a-vis the policy-imposing country and but also relative to third markets. Equally important is
the firms’ decision to enter into and exit from export markets in response to AD shocks. This dimension
has been investigated by Crowley et al. (2018), who find that Chinese firms are less likely to enter new
foreign markets and more likely to exit from established foreign markets when their products are subject
to AD measures.

4 The term case refers to a specific country and industry involved in an AD proceeding (e.g. solar glass
investigation from the EU against China, or silico-manganese against India). AD cases vary substantially
in their coverage, with some of them affecting several products and billions of dollars in trade value,
while others target a single tariff line.
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implementation of AD laws, as long as their practices are consistent with a basic set
of principles under the WTO Agreement on AD, there is substantial cross-country
homogeneity in how the procedures work.> An AD proceeding typically involves an
investigation of the evolution of import quantities and import prices from the coun-
tries that are accused of dumping by an import-competing domestic industry. The
investigation procedure usually contains two main stages and lasts for about 1215
months. In the first, preliminary, stage countries take provisional measures either by
imposing temporary duties or by terminating the investigation. The second, final,
decision occurs when the preliminary determination is affirmative and the country
can either impose definitive measures, or dismiss the case without imposing any
sanction. AD measures can be implemented in the form of an ad valorem duty (an
import tax based on the value of transactions), a specific duty (a tax per quantity
unit), or as price undertakings (whereby the targeted exporter agrees to sell its prod-
ucts at a minimum price). AD measures are meant to be in place as long as injuri-
ous dumping continues and they are generally imposed for a period of 5 years, after
which they are subject to a mandatory review process and can be extended for dec-
ades.® The GAD dataset collects official documentation from national governments
to organize information on the investigative procedures and outcomes of AD activity
across importing countries (so-called users).

Of the circa 7200 cases that have been initiated by almost 50 countries in the
period 1980-2015 and are contained in the GAD dataset, more than 50% refer to
just 5 users and the share grows as large as 75% if we enlarge the focus to cover the
top 10 users (see Table A3 in the Online Appendix for the details, and Blonigen and
Prusa (2016) for analogous evidence).

During this period, the US have initiated 1343 cases, followed by the EU, with
778. Despite the high concentration, however, temporary trade restrictions have
spread beyond the four “historical users”, namely the US, the EU, Canada and
Australia that in the 1980s used to file almost all AD cases: in recent years sev-
eral emerging economies have showed remarkable enthusiasm at AD measures, and
countries like India, Brazil, Argentina, Mexico, South Africa and Turkey now fea-
ture among the top users.

China, the world’s largest exporter, represents the main target of AD investiga-
tions, contributing to more than 20% of EU cases and to 14% of American ones.
Indeed, China has become the single most common target of European AD inves-
tigations at least since 2005, attracting almost half of all filings: more that 70% of
cases have resulted on some kind of protective measures being taken (Tables A4
and A5 in the Online Appendix). Something similar happens in the US, where China
represents 36% of all cases initiated between 2004 and 2015. Here as well, 76% of
investigations have resulted in the imposition of a final AD duty whose average level
(158%) is almost 4 times as high as the average tariff facing all other exporters sub-
ject to AD measures.

3 See Bown (2005) and Blonigen and Prusa (2016) for a detailed description of AD practices.
® Figure Al in the Online Appendix reports the flowchart of a typical AD investigation in the EU.
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Fig. 1 Stock of AD measures in force by the EU (left panel) and the US (right panel). Source: Authors’
calculations using Global Antidumping Database (Bown 2015)

Information on cases initiated and measures taken each year does not provide
a clear picture of the accumulation of trade barriers over time, since it does not
account for the possible removal or the renewal of measures. To better grasp the
phenomenon we therefore calculate a “stock” indicator by taking the number of AD
measures in force minus the number of measures revoked in that specific year, plus
new measures imposed. Results for the EU (left panel) and the US (right panel) are
presented in Fig. 1. The number of AD measures in force has grown significantly
over the period between the end of the 1980s and the beginning of the 2000s, while
the last two decades have seen a more stable pattern, or a decline in the case of the
EU. However, the number of measures in force against China has kept growing and
shows no sign of abating. Between 2006 and 2015, China accounted for 50% of all
measures in force in the EU and 35% of those active in the US. As of 2015, there
were 87 and 262 active AD measures in effect in the EU and the US, respectively,
and among them, 50 and 100 measures were targeting China explicitly.

The prominent role played by China is remarkable, but it is consistent with
a more general shift in the use of AD measures, that are more and more directed
toward emerging economies as they become progressively more integrated in the
world trading system and they conquer market shares (Prusa 2011).

2.2 Product metric analysis

An AD case may involve just a single tariff line, defined according to the 8/10-digit
Harmonized System (HS) classification, or include dozens of them. Hence, while
the case metric analysis gives a prima face evidence of the increasing role of AD
measures against China, it has the limit of neglecting the number of product lines
involved in each dispute and, more importantly, the value of trade affected by dif-
ferent cases. To better capture the scope and the size of each case, we adopt several
“product metrics” used in the literature to evaluate trends and patterns of AD activ-
ity (see Bown 2011a, b; Prusa 2011; Vandenbussche and Viegelahn 2011, among
others). For this purpose we exploit the product-level information contained in the
GAD database, that details the various 8/10-digit HS code involved in each AD case,

@ Springer



Economia Politica (2021) 38:7-30 13

and match it to bilateral trade data taken from the CEPII-BACI dataset (Gaulier and
Zignago 2010).”

Two caveats are in order. The first problem stems from the product aggregation
of the Harmonized System. In the GAD data products are identified at the 8/10-
digit HS level, while BACI provides information at 6-digit HS level of aggregation,
which is the finest level of classification that is common across countries. Trade
data are therefore combined with the AD measures at 6-digit HS product level: this
is likely to overestimate the impact of AD activity because AD cases often do not
cover all product-lines within a 6-digit HS category. Yet, the fact that those 6-digit
HS categories are consistently defined across all trading partners implies that any
measurement error is common to all AD users and targets and will not bias our
results. The second problem concerns the changes in the number of product codes
over time. Because these changes occur more frequently at more disaggregated lev-
els (Prusa 2011), performing the analysis at the 6-digit level reduces possible errors.
To harmonize the classification over time, we use concordance tables provided by
the UN Statistics Division and reconcile the data to the 1996 version of the HS
classification.

In what follows we provide a broad picture of the trends in AD activity over
the last decades, looking at both the number of products and the share of a coun-
try’s imports that are affected by AD duties. The first indicator proposed by Bown
(2011a) is a product count metric of the annual stock of 6-digit HS products subject
to AD measures. This product share (PS) counts the number of products under AD
protection that are imported from a target country, divided by the total number of
products imported:

AD

kit
#P,

stock __
PS " =

ey

where #Pj{"? stands for the number of 6-digit HS products subject to AD measures
in the importing country k at time ¢ and the denominator represents the total number
of products imported by k at time ¢. We focus on the two most active users of AD
measures, i.e., the EU and the US, so that in Eq. (1) k € {EU, US}. As far as the
target country is concerned, our attention is on China. Note that we only refer to
products for which there has been an actual application of AD duties, and not just an
investigation. However, for those products we also count preliminary measures since
the investigation led to the imposition of a measure later on. This measure therefore
captures the stock of products subject to AD at any point in time.

Figure 2 reports the evolution of PS** over time for both the EU (left panel)
and the US (right panel), distinguishing between China and other target countries.
Overall, around 1.5% of the products imported in the EU are subject to AD duties,
while the share is around 1 percentage point larger (2.4%) for the US. However,
Fig. 2 shows once again that Chinese imports have a peculiar behavior: the share
of Chinese products imported in the EU that are subject to AD measures has grown

7 AD cases that have missing HS codes are excluded from the analysis.

@ Springer



Economia Politica (2021) 38:7-30

Percent
0 5 1 15 2 25 3 35 4 45 5
P S A S S M MY

EU

uUs

Percent
0 5 1 15 2 25 3 35 4 45 5
S N S S

— T T T T T T T T T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

‘ — - — Other countries

China ‘

— T T T T T T T T T T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

‘ — % — Other countries

China ‘

Fig.2 Product count metric: share of 6-digit HS products imported from China and other countries sub-
ject to AD measures (PS;’["“") by the EU (left panel) and the US (right panel). Authors’ calculations using
Global Antidumping Database (Bown 2015) and BACI dataset

nearly eight-fold over the period from 2004 to 2015. While in 2004, only 0.3% of
Chinese products were subject to duties, by 2015 the share had risen to nearly 2.4%.
A similar trend applies to the US as well, although here the surge in AD protection
has started already in the late 1990s, before China’s WTO accession, and has moved
from 0.5% of imported products in 1998 to over 4.5% in 2015. These results confirm
those found in the case-metric analysis discussed in Sect. 2.1, as well as existing evi-
dence covering earlier periods (Prusa 2011; Vandenbussche and Viegelahn 2011):
they all show that Chinese products are increasingly targeted by AD actions both in
the EU and in America.

While for the US the increased coverage of products subject to AD measures
seems a general trend (see right panel of Fig. 2), this is not the case for the EU,
where PS*°* has been declining at least since 2006. As such, the sharp increase
in the coverage of Chinese products affected by AD duties stands out as a deliber-
ate attempt to fend off competition from Chinese producers. In fact, this is part of a
broader trend that the EU trade policy seems more concerned with (possibly unfair)
competition from emerging countries, while PS*** relative to high-income export-
ers is going down (see also Vandenbussche and Viegelahn 2011).

To capture more precisely the breadth of trade affected by AD measures, we turn
to other two trade-weighted metrics. Our next indicator consists of the ratio between
the value of imports subject to AD duties (M?f’) over a country’s total imports (M,
):

AD
ki

observed __
I§opserved — KL
M, kit

@)

As discussed by Bown (2011a) and Vandenbussche and Viegelahn (2011), one limi-
tation of this indicator is that it does not take into account the negative effect that
AD measures have on imports and it is therefore likely to underestimate the impor-
tance of trade restriction. After all, trade barriers are meant to limit imports into
country k, so that actual trade flows are likely to be smaller than those we would
observe in an hypothetical free-trade scenario. To overcome this issue, we modify
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Fig.3 Trade weighted product metric: share of observed and predicted import values from China and
other countries of 6-digit HS products subject to AD measures by the EU (left panel) and the US (right
panel). Source: Authors’ calculations using Global Antidumping Database (Bown 2015) and BACI data-
set

the measure using a counterfactual “virtual” import flow. More precisely, we com-
pute a predicted value for imports of products subject to AD duties (MQ?) by taking
the dollar value of imports the year before AD duties are first applied, and applying
the average annual growth rate across all products that are never subject to any AD
measure in our sample and that belong to the same industry (identified as a 2-digit
HS category):

\fAD
ISpredicted _ Mk,f
kt T XyAD nonAD
M k.t +M k.t

3)

Taken together, these two measures provide us with an assessment of the amount
of trade that is covered by AD trade barriers. Figure 3 presents these two “weighted”
indicators for the EU (left panel) and the US (right panel), from 1998 to 2015. The
two measures follow a very similar pattern and confirm results from previous studies
(Vandenbussche and Viegelahn 2011): China is the most important target country
and in 2005 there is a jump in the share of imports from China that are subject to AD
measures; the share decreased in the aftermath of the financial crisis and the ensuing
collapse of global trade, but rebounded quickly in 2012. The share of imports from
other countries that is subject to AD duties remains relative stable and low, below
1%, irrespective of the method applied.

For both the US and the EU, the difference between China and other target coun-
tries is much more pronounced under the trade-weighted metric than in the case of
the product count measure.

2.3 Product metric analysis: by industry and product characteristics

We further investigate the characteristics of products subject to AD measures to look
whether certain sectors are more prone to file AD complaints and certain types of
goods are more likely to be hit by AD duties. The purpose of this exercise is two-
fold: on the one hand we aim at documenting the possible “capture” of AD policies
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by specific sectors, on the other hand we ask whether the emergence of global value
chains (GVCs) have altered trade policy.

For what concerns the first issue, Morck et al. (2001) and Blonigen (2006) find
that prior experience in filing AD cases is a major determinant of the probability
that a firm or a sector will apply for AD protection in the future. Given that most of
the existing evidence concerns the US, we provide some novel evidence on Euro-
pean sectors. Table 1 shows that for the US only three sectors (metals, wood and
food) display a product coverage above 5%, with the first two significantly more pro-
tected than the others.® Even when considering a trade-weighted measure, only four
sectors have a coverage larger than 5%, thus confirming that some industries are
indeed more likely to ask for, and to receive AD protection. A similar degree of
concentration is also found in the EU, although this is smaller once we weight the
number of products for their import values. Metals, stone and glass, and electrical
machinery are the industries with the largest PS*°* vis-a-vis all target countries in
the EU, but only in case of metals is the share of imports subject to AD duties close
to 5%. The ranking does not change if one distinguishes between China and other
countries as target, nor if we consider previous years (results not reported). In fact,
the data indicate that industries seeking AD protection have not changed much over
the last two decades.

The presence of GVCs implies that countries are linked by trade in intermedi-
ates, so that foreign products are no longer (or no necessarily) only competing with
domestic production, but often constitute essential inputs for local firms. In this con-
text, we would expect that, at least in recent years, policymakers treat differently
imports of consumption goods from imports of capital and intermediate products.

As shown in Fig. 4, the shares of intermediate and consumer goods imported
from China and subject to AD measures increased significantly after 2004.” Con-
trary to our expectations, after the 2008 crisis AD measures have been focusing
increasingly on intermediate goods, with consumer products playing a lesser role.
For example, more than 6% of the value of imported intermediate inputs from China
were subject to the EU AD duties in 2015. While the number of products classified
as capital goods that are subject to AD protection has increased sharply since 2007,
in trade-weighted terms, this category remains largely unaffected.

Figure 5 reports the same analysis by product categories for the US, and unveils
a similar pattern: at least since the mid-2000s, American AD measures against China
disproportionately affect intermediate inputs, and this difference across product-types
seems to have widened after the financial crisis. This is somehow puzzling because
imports of intermediate goods may contribute to the competitiveness of domestic firms:
in fact, most countries generally impose lower import duties on intermediate inputs
than on consumption goods. It is true, however, that China has been rapidly conquering
market shares in intermediate and capital goods: between 2009 and 2015 its share of
global exports of consumption goods has remained stable at around 27%, while it has
climbed from 10 to 14% in intermediates (and from 27 to 31% in capital goods). Given

8 The association between HS chapters and industries is reported in Table Al in the Online Appendix.
° To classify the type of products we use the Broad Economic Categories (BEC) classification.
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Fig.4 Product count and trade weighted metric: share of 6-digit HS products imported (left panel) and
share of observed import values (right panel) from China subject to AD measures for consumer, inter-
mediate and capital goods by the EU. Authors’ calculations using Global Antidumping Database (Bown
2015) and BACI dataset
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Fig.5 Product count and trade weighted metric: share of 6-digit HS products imported (left panel) and
share of observed import values (right panel) from China subject to AD measures for consumer, inter-
mediate and capital goods by the US. Authors’ calculations using Global Antidumping Database (Bown
2015) and BACI dataset

that trade in parts and components has been growing faster than trade in other type of
goods in the last decades, a rapid increase in China’s market share is likely to have trig-
gered alarm bells in many countries, that have reacted by using AD measures to protect
domestic producers of intermediate goods.

To summarize, since the Great Recession both the EU and the US are increasingly
applying AD duties on intermediates, and this shift of focus away from consumption
goods is especially pronounced for the US where, for instance, around 13% of interme-
diate goods imported from China were covered by AD measures in 2015, versus only
4% of final goods.

3 How do Chinese exporters respond to anti-dumping?
The results presented in Sect. 2 suggest an escalation in the use of AD measures

against China, especially since its entry into the WTO in the early 2000s. Moreover,
the analysis reveals a similar pattern across both the EU and the US, which are the
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Fig.6 Product count and trade weighted metric: share of Chinese 6-digit HS products exported (left
panel) and share of exports (right panel) subject to AD measures imposed by the EU, the US and all 28
countries. Authors’ calculations using Global Antidumping Database (Bown 2015) and BACI dataset

two most important users of AD measures, with the EU becoming somehow more
similar to the US in its use of this kind of administered trade protection.

How do exporting firms hit by AD duties react? In this section, we address this
question by taking the perspective of target countries and providing evidence on the
effects that AD measures have on Chinese exporters. In fact, while the existing lit-
erature offers important insights on the impact of AD protection on domestic indus-
tries that benefit from it, much less is known about the impacts that those measures
have on target countries. To address the issue, we look both at aggregate trade flows
(Sect. 3.1), and at microdata that allow us to decompose the overall negative effect
in a number of different components, such as the number of exporters (extensive
margin), the average exports per firm (intensive margin), average price and quantity
(Sect. 3.2).

3.1 Effect on aggregate exports

We examine the effect of AD duties on Chinese exports, by looking separately at
export flows toward the EU, the US and all the 28 countries that have adopted meas-
ures against China in the period under consideration. '

Figure 6 considers the effect of AD measures on the patterns of Chinese exports
in terms of number of products exported (left panel) and total exports involved
(right panel). In line with the results provided by Bown (2015), the left panel of
Fig. 6 shows that following China’s WTO accession in 2001, an increasing share
of its products have been targeted by AD measures, either in the US or in Europe,
although the rate of increase is much higher for its American exports. Before 2001,
less than 1% of products were subject to AD barriers. That figure has more than

10 These are Argentina, Australia, Brazil, Canada, Colombia, the EU, India, Indonesia, Israel, Japan,
Jamaica, Malaysia, Mexico, New Zealand, Pakistan, Peru, Philippines, Russia, South Africa, South
Korea, Taiwan, Thailand, Trinidad and Tobago, Turkey, Ukraine, Uruguay, the US and Venezuela.
Among these, the top 3 users are the US, the EU and India. The top 10 countries (identified in italics)
account for almost 80% of all AD cases against China between 1998 and 2015.
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Fig.7 Product count and trade weighted metric: share of Chinese 6-digit HS products exported (left
panel) and share of exports (right panel) subject to AD measures from all users for consumer, intermedi-
ate and capital goods. Source: Authors’ calculations using Global Antidumping Database (Bown 2015)
and BACI dataset

tripled for the US over the period 2002-2015, moving from 1 to 4.5%; in the case
of exports to the EU, the share of products affected has increased from 0.4 to 2.4%.

The evolution looks even more remarkable when one accounts for the value of
exports hit by AD measures (see the right panel of Fig. 6). In fact, while the share of
6-digit HS codes exported from China to the US is about 4.5%, these items account
for almost 7% of Chinese exports, suggesting that American duties tent to target
goods that features high export values. Moreover, if we take into consideration the
negative effect of AD on observed exports, and compute an hypothetical “predicted”
value, the share of Chinese exports affected by American duties would reach 10%
(this last results is not shown in Fig. 6)."!

Another feature that emerged from the analysis was the progressive shift toward
intermediate and capital goods as targets of AD measures imposed by the EU and
the US. To investigate whether this is a general trend or rather a specific choice of
the two most frequent users of AD protection, Fig. 7 displays the usual breakdown
by product category applied to Chinese exports by all the 28 countries that have
imposed some AD restrictions over the period 1998-2015. We see a pattern very
similar to the one discussed in Sect. 2.3: by the end of the sample period, interme-
diate goods have become the primary target of AD protection both in terms of the
number of products covered and in terms of the share of Chinese exports affected by
those measures. The difference across product categories, especially between inter-
mediate and consumption goods, becomes more apparent in the aftermath of the
financial crisis: by 2015 intermediate goods have attained a product coverage ratio
of 16% and a trade-weighted coverage of roughly 6%.

" In Sect. 2.3 we have observed that in the US and the EU usage of AD measures varies a great deal
across different sectors. This concentration remains even when we take the perspective of Chinese
exporters: although all products face some degree of AD protection by at least one country, trade-
weighted measures show that only a few sectors experience a substantial amount of AD barriers.
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3.2 Effect on export margins

While the previous section has focused on the aggregate effects on Chinese exports,
this section provides a micro-oriented perspective by looking at different trade mar-
gins. In particular, we are interested in determining whether the reduction in exports
caused by AD measures is mainly due to a decrease in the number of exporters
(extensive margin), or in the export values of surviving exporters (intensive margin).
Moreover, we look at whether prices and quantities react differently to AD duties,
and investigate the evolution of these effects over time. Understanding how firms in
the target country respond is an essential component in describing the implications
of trade policy for sectors, firms and industrial dynamic.

To address this question we combine the usual information from the GAD
database with data collected by the Chinese Customs, which report annual export
transactions at the firm-product-destination level over the period 2000-2015.'? For
each export flow, we observe both values and quantities, together with information
regarding the customs regime (e.g. processing trade or ordinary trade). Products are
classified according to the Harmonized System classification at the 8-digit level and
then aggregated at the 6-digit level. The customs data include around 5,000 products
exported to 237 countries or territories.'> By exploiting the information on the com-
pany name, we exclude intermediary firms from our sample.'*

We end up with an unbalanced panel of 491,785 firms (or 43 million firm-prod-
uct-destination observations), that we use to break down total export flows in terms
of the number of firms that sell a given product in a specific destination at time ¢ (the
extensive margin, NF,,) and their average exports per product-country-year (the
intensive margin, Avg.Exports,,,). Furthermore, we also decompose total export val-
ues into a price margin (Price,;,) that captures the average unit value at the product-
destination-year level and a quantity margin (Quantity,,) that measures the overall
quantity of product p exported to destination d at time z.

To identify the possible effects of antidumping measures, we employ a differ-
ence-in-differences-in-differences (DDD) estimation strategy. This approach
exploits a triple difference and aims at addressing possible concerns associated with
a more classical difference-in-differences (DD) specification, which would be prone
to either selection bias or the presence of confounding factors.'> In particular, one
could implement a DD strategy that compares products subject to AD duties in a

12 Table A2 in the Online Appendix provides additional information on the Customs data, reporting the
number of firms, number of 6-digit HS codes, and total trade values for each year; moreover, it compares
the information with that available in the UN Comtrade data.

13 We drop all observations with no information on destinations, and those reporting export to the Peo-
ple’s Republic of China.

4 More precisely, to identify intermediaries we follow Ahn et al. (2011) and Fan et al. (2015) and look
for the elements such as “trading”, “exporting” and “importing” in company names. In addition, we drop
observations featuring different units of measurements over time across the same firm-product-destina-
tion, we convert all quantity units to a single unit for the same product (e.g, kilograms, pairs, ...) and drop
observations for which this is not possible.

15 We thank an anonymous referee for suggesting this approach.
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given country with products exported to the same destination but immune from
administered protection (before and after the policy measure, changes over time
being the first source of variation that is exploited). In this case, there might be a
selection problem if the goods that attract AD measures are different from the con-
trol group; in other words, the common trend assumption may not hold. To address
such concerns, an alternative DD specification would compare exports to a country
imposing AD duties with those directed toward destinations where the same product
does not face any kind of restrictions. While this approach would dispel concerns
about a possible selection bias, it opens the door to other unaccounted confounding
factors due to country-specific drivers different from AD duties.

A triple difference, inherent in a DDD strategy, allows us to exploit all sources
of variation. Exports of Chinese goods before/after the imposition of AD duties are
compared with the performance of the same product shipped to destinations where
tariffs are not imposed, and with different products (not subject to AD measures)
exported to the same country that adopts administered protection.

The DDD equation we estimate takes the following form

Ypar = Bo+ B1 AD 4+ 6,5+ 64+ 6 + €4, 4

where the subscripts p, d and ¢ respectively denote 6-digit HS product categories,
destinations and years. Our main variable of interest is the dummy AD,,, that takes
value 1 if product p exported to destination d is subject to AD measures at time ¢
and O otherwise. The inclusion of product-destination, destination-year and prod-
uct-year fixed effects allows us to estimate a DDD model by exploiting the vari-
ability over time before and after the AD measure is imposed, the within-country
across-product variation between targeted and unaffected products, and the variation
within HS-6 product category across destinations imposing and not-imposing AD
duties. In particular, 6,, captures the average export performance of each product
in a given destination (so that AD,,,, captures variation over time), 6,, refers to aver-
age destination-time effects (thus exploiting variation across products exported to
the same destination), while 6,, controls for product-time effects and thus lets us
compare the same good exported to different destinations. This complete set of fixed
effects is meant to saturate all possible sources of variation unrelated to trade policy,
and capture possible supply effects (e.g. Chinese firms becoming more productive),
demand-side factors, or product-destination specific tastes. We cluster standard
errors at the product-destination level, but the results are robust to alternative treat-
ments of the error term such as clustering at the product level.

The dependent variable y,, in Eq. (4) is either the (log) of total exports
(Exports ) or one of its components; in fact, we decompose aggregate exports into
an extensive and intensive margins, and then also into a price and a quantity effect.

We start our empirical analysis by estimating Eq. (4) over the complete sample
that includes all destinations and all products. In this case, treated products are those
subject to AD duties in any of the 28 countries that have adopted such measures
against China in the period 2000-2015, while the control group is made of all other
6-digit HS products. Panel A of Table 2 presents the results of this baseline specifi-
cation. Consistently with the existing literature (see Prusa 2001; Vandenbussche and
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Zanardi 2010; Egger and Nelson 2011; Lu et al. 2013, among others), AD measures
are associated with a substantial fall in Chinese exports, which decline by approxi-
mately 30%.'¢ Columns (2)—(3) provide results for the extensive and intensive mar-
gins of adjustment: since the two margins combine to make aggregate exports, by
the properties of ordinary least squares the sum of the coefficients across Columns
(2) and (3) yields the coefficient for aggregate exports. Although the point estimate
for the intensive margin is somewhat larger, the two coefficients are not statistically
different at standard confidence levels, and both the number of exporters and aver-
age exports per firm decline. On the other hand, Columns (4)—(5) shows that AD
measures induce a small increase in the average price of FOB prices, so that quanti-
ties fall even more than export values.'’

In panels B and C of Table 2 we focus on AD measures imposed respectively by
the US and the EU, to investigate whether they have a differential effect on Chinese
exports. Panel B shows that American AD activity has a much larger effect on trade:
Chinese export values fall by approximately 50% (e~%717 — 1 ~ 0.50), although the
qualitative picture remains broadly unchanged. The intensive and extensive margin
adjustments are not statistically different one from another, prices edge up by 10%
and export quantities fall more than proportionally. AD measures imposed by the
EU, on the other hand, have an effect that is similar to the average impact across
all destinations. These results, and in particular the finding that EU duties have a
smaller effect on Chinese exports than measures imposed by the US, are consistent
with those reported by Felbermayr and Sandkamp (2020), who however do not find
any significant effects on prices.

The inclusion of all products not subject to AD duties in the regression may raise
concerns due to the fact that AD tends to be concentrated in specific sectors (see
Sect. 2.3) and goods targeted by administered protection may be different from the
other products. In a first attempt to address such an issue, we repeat the estimation of
Eq. (4) on a limited sample comprising only products that are subject to AD meas-
ures in at least one country, but not subject to tariffs in other destinations: every Chi-
nese product in the sample is thus both affected by AD and not affected, depending
upon the destination market.'® This approach controls for possible common factors
that characterize “treated” goods, and might therefore induce a selection bias. '’

16 Prusa (2001) shows that AD duties cause the value of imports to fall by an average of 30-50%. A
similar effect is observed by Lu et al. (2013) for the period 2000-2006.

17 In a robustness check, not shown, we split the group of AD-imposing countries in two groups, high-
income and emerging economies. Results are similar to those presented in Table 2, with no differential
effect between the two groups. We thank an anonymous referee for the suggestion.

18 For instance, shipments of “warm-water shrimp” (HS 030613) from China were subject to AD meas-
ures in the US in 2004, but faced no restrictions in the EU.

19" Another potential source of concern is the exclusion of zeros, that is, product-destination-year triplets
for which no export flow is recorded and thus do not appear in the sample. The sheer size of the dataset
makes it impossible for us to thoroughly investigate the sensitivity of the results to the inclusion of these
zero flows in the analysis. Tentative evidence, based on data for 2013-2015 only, show that our main
results are not dramatically affected (these results are available from the authors upon request). We thank
an anonymous referee for raising the issue.
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Table A6 in the Online Appendix shows that results are virtually unchanged, both
in terms of size and significance of the estimated coefficient for the AD,,;, dummy,
suggesting that there is no large bias associated with the use of the complete sample.
Note that it is not possible to replicate this strategy when focusing on AD measures
adopted by a single country, such as the US or the EU, in the context of a DDD
approach. The reason is that when the sample is restricted to those products sub-
ject to AD in a single destination (e.g., the US), we lose the possibility to compare
them with other goods exported to the same destination but not facing any restric-
tions. Hence, we lose one dimension of the triple difference inherent in the DDD
estimation.

To test the robustness of our results, we establish a second alternative control
group drawing upon matching techniques. As detailed in Appendix D, we first use
a logit model to estimate the probability of being subject to AD measures based
on a set of observable characteristics (Chinese import penetration, unit price, GDP
growth in the destination country, the real exchange rate, sector, destination and time
effects). Then, each product-destination pair is matched with its five “nearest neigh-
bors” within the same 2-digit HS chapter, that is, with the five products-destination
pairs, not subject to AD measures, that are closest to the treated product in terms of
the propensity score. Table A8 in the Online Appendix shows that after the match-
ing procedure, the treated and control group are very similar, at least in terms of
observable characteristics.

Results stemming from the estimation of Eq. (4) on the PSM sample are reported
in Table 3. Once again, results are consistent with the those reported in Table 2
above. Point estimates are somehow larger for the average effect across all the 28
imposing countries and in the case of the EU (panels A and C, respectively), and
smaller in the case of the US (panel B), although the economic effects on Chinese
exports remain in the same range.

Overall, the empirical analysis suggests that AD measures against China lead to a
significant decrease of exports, that occurs both through the extensive and the inten-
sive margins of trade. Moreover, AD duties are associated with a slight increase in
FOB prices and, consequently, a large quantity adjustment. Because the foundations
of AD cases rest on the notion that exporters are selling their products at a price that
is too low, from a political economy perspective it appears reasonable that Chinese
firms choose not to internalize the AD duties and, on the contrary, increase their
export prices even if this implies a relatively larger fall in export quantities and rev-
enues. On the one hand, this strategy may result in final consumers (or producers
sourcing intermediate inputs from China) to complain against AD measures; on the
other hand, the attempt to mitigate the impact of duties by lowering export prices
might attract further scrutiny and tighter measures by importing countries.

3.3 Dynamic analysis
This section presents a dynamic analysis of the effect of AD duties on Chinese

exports, focusing on the impact on trade values, quantities and prices. In par-
ticular, we are interested in the effect of AD measures from the first year of their
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adoption (¢ = 0) to 5 years after (¢ +5). Our empirical strategy is similar to the
one used by Lee et al. (2017) and entails a slight modification of our baseline
regression (Eq. 4) that reads

5

ypdt =y + 2 ysADpd,t+s + 5pd + 5dt + 5[71‘ + epdt' (5)
s=0
In this case the coefficients of interest are y,, ... , y5, which represent the effect of AD

measures on trade flows in a specific year ranging from 7 to t + 5.

Results obtained using the PSM sample are summarized in Fig. 8, whereas
those accruing from the complete sample containing all products, being very sim-
ilar, are relegated to the Online Appendix (see Figure A2).

When we look at the whole group of countries imposing AD duties against
China, we observe that the evolution of trade flows is mainly driven by changes
in export quantities, which bear the brunt of the adjustment, while prices show a
small increase that appear significant only 4 years after the adoption of the meas-
ures. Results for the US (middle panel) are much less precisely estimated: the
confidence intervals are larger and we do not find a significant effect on prices
in any of the 5 years following the introduction of AD measures. The effect is
almost never significant and, in general, we find little evidence of a strong impact
of AD duties on any of the dimensions under investigation. On the contrary,
results for the EU show a U-shaped evolution that is similar to the one observed
for the larger sample of all AD users; here as well the impact on prices is only
marginally significant in year 7 + 3, and after 4-5 years after their inception, AD
duties seem to lose a large fraction of their effect.

4 Conclusion

This paper has documented the patterns of AD protection during the period
1980-2015. On the one hand, this kind of administered protection is no longer
confined to the four “historical users” (Australia, Canada, the EU, and the US),
but is now common practice also among emerging economies. On the other hand,
we continue to see a marked concentration in the use of AD duties across sectors,
although the EU and the US are more frequently targeting intermediate goods,
both in terms of the number of products covered by AD measures and as a share
of imports that are affected. The political will to “reshore” some stages of the
production process and the increasing relevance of trade in parts and components
represent possible explanations for this pattern, that is more apparent since the
global financial crisis.

China has emerged as a preferred target for trade barriers, and this is another trend
that is more pronounced in recent years. The slow recovery experienced by several
industrial countries (most notably in Europe) after the Great Recession, the negative
correlation that traditionally exists between the adoption of temporary trade barriers
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and the macroeconomic environment (Bown 2018), and the rapid increase in global
market shares captured by China, all contribute to explain such an evolution.
Transaction-level data covering Chinese exporters show that AD duties exert a
negative effect on trade flows, with both the intensive and extensive trade margin
contributing to the fall in export values. Moreover, in line with the previous litera-
ture, we find a strong reduction in export quantities and a small increase in the FOB
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price of products facing AD measures. In this respect, one could say that AD duties
are achieving their goal.

The generalized increase in the usage of AD duties, both in terms of the number
of countries imposing them and the amount of trade covered by such measures, is in
line with the evidence by Evenett (2019), who documents a widespread adoption of
discriminatory practices in the aftermath of the Great Recession. Given the recent
trade war between the US and China, and the ongoing (as of early 2020) crisis of the
WTO appellate body following the expiration of the terms of two judges, which may
leave the dispute-settlement institution unable to function, the trends highlighted in
the paper do not bode well for international trade in the years to come.
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