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1. Introduction

Multiproduct firms are responsible for the vast majority of global trade.! Given this
important feature of the world economy, the past decade has seen the rise of a literature
examining the exporting behavior of multiproduct firms. A common focus of this largely
theoretical literature has been the effects of a general trade liberalization on the product
mix and scope of multiproduct firms. Eckel and Neary (2010) and Bernard, Redding and
Schott (2011) develop two very different general equilibrium models of multiproduct firms
and yet both show that trade liberalization leads firms to focus on their “core” products
and shed marginally-productive products because of the increased competition from trade
liberalization. In contrast, Feenstra and Ma (2008), Qiu and Zhou (2013), and Forslid
and Okubo (2019) provide models where multiproduct firms expand their product scope
after trade liberalization.

As an industrial organization literature documents, there are a variety of poten-
tial cost and demand interdependencies across products within multiproduct firms.? For
tractability, models of multiproduct firm behavior can only focus on some of these inter-
dependencies while assuming away others which then translates into differences between
models in their prediction of whether trade liberalization leads to reduced or increased
product scope within the exporting firm.® This makes empirical work especially impor-
tant to help inform us about which modeling assumptions best fit the actual operations
of multiproduct firms.

There is some limited empirical evidence to date on how multiproduct firms adjust to
trade policy changes. Bernard, Redding and Schott (2011) find that U.S. firms experienc-
ing above-median import tariff reductions from the Canadian-U.S. Free Trade Agreement
reduce the scope of products they produce than U.S. firms experiencing below-median
import tariff reductions. This evidence confirms the theoretical prediction that greater
competition leads a firm to focus on its “core” products and shed less-competitive prod-
ucts. Relatedly, Mayer, Melitz, and Ottaviano (2014) find that French exporting firms

skew sales toward their best performing products in export destinations where they face

'Manova and Zhang (2009) document that, multiproduct firms accounted for 77% of all exporting
firms in China in 2005, and their exports accounted for 94% of the total exports, while Bernard Redding
and Schott (2010) report that multiproduct firms accounted for 57.8% of all US manufacturing export
firms in 2000, and their export sales accounted for 99.6% of the total. These numbers are 47% and 80%,
respectively, for India during the period of 1989-2003 (Goldberg et al., 2010).

2For example, see Bailey and Friedlaender (1982) for a survey of cost interdependencies, primarily
from economies of scope, in multiproduct firms. Models of demand interdependencies include Brander
and Eaton (1984), Shaked and Sutton (1990), Eaton and Schmidt (1994), and Johnson and Myatt (2003).
These models typically focus on possible cannibalization of demand across product lines when products
are substitutes for each other and its implications for multiproduct firms’ decisions about product offerings
to consumers.

30ther models of multiproduct firm behavior in an international context include Dhingra (2013),
Nocke and Yeaple (2014), Mayer, Melitz and Ottaviano (2014), and Arkolakis, Ganapati, and Muendler
(2021).



tougher competition. The evidence is more mixed for less-developed countries. Goldberg
et al. (2010) do not find any significant changes to product scope in multiproduct Indian
firms in the wake of India’s 1991 trade liberalization. Similarly, Tacovone and Javorck
(2010) find little change in the product scope of domestic sales by Mexican multiproduct
firms after the North-American Free Trade Agreement, though such firms did expand
product scope in their exports to the U.S., particularly in the areas where there were
significant reductions in U.S. import tariffs.

In summary, empirical evidence on how multiproduct firms adjust to trade policy
changes has focused primarily on how trade liberalizations affect participation of mul-
tiproduct firms in export markets and the scope of products they produce with mixed
results. This may be partly due to the limitations one faces when estimating effects based
on a trade liberalization event. Because such a liberalization involves the simultaneous
change of tariffs on all products (i.e., all of the firms’ outputs and inputs), one can only es-
timate an overall net effect. It becomes problematic to estimate the direct impact of such
a liberalization on particular products in the firm’s portfolio unless one can adequately
control for the impact of the tariff changes to the other products in the firm’s portfolio
and to the inputs used to produce the product. Relatedly, such a trade policy event does
not allow one to identify the cross-product interdependencies that determine how the firm
adjusts to trade policy changes. In other words, one cannot gain direct evidence for the
internal margins of adjustment for a multiproduct firm in the face of trade policy changes.

In order to address these limitations and provide new evidence for adjustments that
occur within multiproduct firms when responding to trade policy changes, our paper ex-
amines the case of antidumping (AD) actions. Antidumping (AD) is one of the most
frequently used trade policies in the world. From 1995 to 2020, the World Trade Organi-
zation reports there were 6,300 AD investigations in the world - an average of over 250
cases annually.* AD duties are targeted trade policy actions that lead to import duties on
a particular product in a particular country. Because it does not directly impact the mul-
tiproduct firm’s other products or export destinations, we can use these isolated events
to identify whether, and how, a tariff change on one product affects prices and sales of
its other products both in the market where the AD action occurs and in other export
destinations.

Theoretically, there are a number of important channels of interdependence in multi-
product firms that may cause an AD action in one export destination against one product
to have potential impacts across the multiproduct firm’s other products and export desti-
nations. The first is demand interdependence if the firm’s other products have a significant

substitute or complementary relationship in downstream use with the targeted product.

4These data were accessed from the WTO website, https://www.wto.org/english/tratop_e/adp_
e/adp_e.htm on August 10, 2021. Sixty-five countries were responsible for these AD initiations with
Australia, Argentina, Brazil, Canada, China, the European Union, India, and the United States each
responsible for over 250 initiations.



For example, if two products are (imperfect) substitutes for each other, an AD duty on
one of them could divert demand to the other product. The second is cost/productivity
interdependence in which a decrease in sales and production in the targeted product has
an impact on production and costs for the firm’s other products. For example, if two
products share common inputs, such as managerial talent or physical machinery, reduc-
tion of sales by one product will affect costs of the other product. A third potential source
of interdependency is a political economy one documented by others, where an AD action
against one of a firm’s products may increase the expected probability of an AD action
against its other products to the destination taking the AD action or even against any
of its products in other destinations. This is related to what the AD literature calls the
potential “chilling” effect of AD actions. As we describe next, our empirical analysis can
unpack and identify a number of these varying channels of cross-product and cross-market
interdependencies in multiproduct firms.

We use firm-product-destination level export data of Chinese firms during the period
from 2000 to 2006 to examine how an AD action against one of the firm’s products may
cause export effects across the firm’s products not targeted by the AD action, not only to
the export destination that is the source of the AD action, but to other export destinations
for the firm. According to WTO statistics, there were 1,836 AD initiations a year during
this paper’s sample period from 2000-2006, with China the target of 377 (or 20.5%) of
the total AD investigations.

Our empirical analysis uncovers evidence of a number of within-firm adjustments by
multiproduct firms, of which some have never been documented in the literature to our
knowledge. Regarding own-product effects, we find that while an AD action on a product
in a particular export destination leads the firm to raise the price of that product in that
market and decrease its quantity, it also leads the firm to raise the price and lower sales of
that same product in other export destinations. The AD literature has long-documented
that firms targeted by AD will react by increasing prices and lowering quantities to reduce
dumping and hopefully get more favorable treatment on their future exports. Raising
prices and lowering quantities of exports of the product to export destinations other than
the market where the AD action takes place is consistent with a more recent AD literature.
Tabakis and Zanardi (2017) document that AD actions against a particular product can
“echo” across countries and papers such as Vandenbussche and Zanardi (2010) have argued
that AD actions on one product and import source can have a “chilling” effect on imports
of other products or from other country sources. Our analysis is the first to find evidence
for a within-firm chilling effect, whereby a firm raises prices and reduces sales of the
product across all its export destinations, not just the destination where the AD action

occurs.®

5This within-firm chilling effect is seemingly inconsistent with a phenomenon labeled trade deflection
by Bown and Crowley (2007). Using Japanese product-level data, they show that exports of a product



Further novel results from our empirical analyses are connected to how an AD action
on one product in an export market affects export sales of the firm’s other products.
Here, we find that an AD action significantly affects prices and export sales of the other
products in a multiproduct firm’s portfolio in a variety of ways. First, we document a new
phenomenon we term within-firm cross-product trade deflection. When one product of a
multiproduct firm is targeted by an AD action, we find the firm lowers prices and increases
sales of its other products - both in the country where the AD action takes place and in
other export destinations as well. This type of response by the firm is consistent with
a model of the firm where there is a joint production function which displays increasing
costs. A decline in sales and production of one product leads to lower marginal costs for
its other products and the firm therefore optimally increases production and sales of those
products. This is some of the first general evidence for this of which we are aware and
is a feature of multiproduct firms that is often assumed away in models of multiproduct
firms.

Exploring various dimensions of heterogeneity in our data uncovers a number of
additional insights into within firm adjustments by multiproduct firms. First, our results
are strongest when we eliminate state-owned enterprises and firms that are primarily
trade intermediaries, leaving private manufacturing firms. While the result for state-
owned enterprises is not surprising, the result for trade intermediaries has an obvious
explanation as well - a trading intermediary has many more products over which to spread
adjustments, so the average adjustment per product-country combination is smaller.

Second, there are very different responses by multiproduct firms between situations
when their core product faces an AD action and when a non-core product faces an AD
action. When a core product becomes subject to an AD action, the firm substantially
raises prices of the core product in the country where the AD action takes place, pre-
sumably to reduce dumping and get more favorable AD duties on the product in the
future. But the firm hardly alters prices and quantities of the core product in other ex-
port destinations in these situations.® Core products also respond little when one of a
firm’s non-core products become subject to an AD action. On the other hand, AD actions

lead to a lot of adjustments for non-core products within the multiproduct firm and these

go up to other export destinations after it becomes subject to an AD action in one export destination.
As they show, such trade deflection can only occur when marginal costs of production at the firm-level
are increasing. Decreased sales in one market leads to lower costs of providing the product to other
markets. The inconsistency between our study and Bown and Crowley (2006; 2007) may be due to their
use of product level data (aggregating over many firms) versus our firm-level data. Bown and Crowley’s
use of product-level data cannot identify within-firm adjustments such as a within-firm chilling effect.
There may indeed be within-firm chilling effects for incumbent Japanese firms, but enough new entry is
deflected into other markets, the overall product-level effect could indicate trade deflection. The country
of study may also make a difference. Our study uses Chinese data, while Bown and Crowley (2006; 2007)
uses Japanese data, and a follow-up Bown and Crowley (2010) study using Chinese product level data
does not find evidence for trade deflection.
SWhile these effects are still statistically significant, their estimated magnitudes are quite small.



adjustments are completely different depending on whether the AD action targets the
firm’s core product or a non-core product. When a core product is subject to an AD
action, there is a very strong chilling effect on the non-core products. The firm raises
prices and lowers quantity of its non-core products across all export destinations, not just
where the AD action took place. Note that this a completely different and additional type
of within-firm chilling effect than the own-product reaction described above. In contrast,
when a non-core product is subject to an AD action, the firm substantially lowers prices
of its other non-core products to divert export sales to these other products and export
destinations.

Finally, exploring heterogeneity across the intensive and extensive margins in our
data also uncovers important evidence of within-firm adjustments. We find that the
within-firm chilling effect operates primarily on the intensive margin, whereas the trade
deflection effects are strongest with new entries. With respect to exit, AD actions have
little effect on exit probability of the targeted product in the market where the AD action
takes place, suggesting that firms stay to “fight” AD actions. But the AD action signifi-
cantly decreases exit of the firms’ other products, especially in other export destinations,
which contributes to within-firm cross-product trade deflection.

Beyond the ones already mentioned, our work is also related to a significant literature
that has examined product- and firm-level responses to AD actions. Product-level analyses
first appeared in the 1990s with important contributions from Staiger and Wolak (1994),
Krupp and Pollard (1996), and Prusa (1997 and 2001). These studies documented that
AD actions had significant negative impacts on imports from countries targeted by the
AD action (trade destruction), while they sometimes also had positive impacts on imports
from non-target countries (trade diversion). More recent product-level work by Bown and
Crowley (2006; 2007) document additional trade responses to AD actions by the targeted
exporting countries. They find that after a country is targeted by an AD action, its
exports to other export (or third) markets may increase (trade deflection), while sales in
the domestic market may also rise, reducing the country’s imports from foreign countries
(trade depression). Unlike Bown and Crowley’s analysis, we are able to not only look at
these effects with respect to the product targeted by the AD action, but also for any other
non-targeted products sold by the targeted multiproduct firms.

Due to the availability of firm level data, a recent AD literature examines the impacts
of AD at the firm level. Most of these firm-level AD studies focus on the impact of AD
actions on firm-level productivity, exits, and market power of firms in the country imposing

AD actions.” Only a few of these studies focus on how AD impacts exporting firms in

"Konings and Vandenbussche (2005; 2008) use a panel data of about 4000 EU producers that were
involved in AD protection and find that AD protection has positive effects on the market power and
markups of domestic import-competing firms, except in cases where import deflection after protection is
strong. Pierce (2011) examines data on manufacturing plants in the U.S. and finds that while AD duties
have a positive impact on traditional value-based revenue productivity of U.S. protected manufactures,



target countries. Chandra and Long(2013) use detailed firm level data and find robust
evidence that the US AD duties led to over 12% (or 5%) decrease in labor productivity (or
TFP) of target Chinese firms. They also find that firms with higher initial export intensity
experienced both a higher decrease in exports (and total sales) and a larger drop in
productivity. Their results suggest reduced economies of scale caused by AD as a possible
mechanism for the drop in firm productivity. Lu, Tao and Zhang (2013) use Chinese
transaction-level export data over the period of 2000-2006 to investigate how Chinese
exporters respond to U.S. AD investigations. They find that U.S. AD investigations cause
a substantial decrease in the total export volume of Chinese exporting firms at the HS-6
digit product level, and that this trade dampening effect is due to a significant decrease
in the number of exporters, yet a modest decrease in the export volume per surviving
exporter. They also find that the bulk of the decrease in the number of exporters is the
exit of less productive exporters, direct exporters (as opposed to trade intermediaries),
and single-product exporters, rather than their multiproduct counterparts. Consistent
with these studies, Jabbour et al. (2019) document the exit of a significant number
of Chinese exporters to France when their product is targeted by European Union AD
actions; however, the more-productive Chinese firms are able to persist as exporters to
the French market in the face of the AD remedies. Importantly, our paper is the first
to distinguish between targeted and non-targeted products. Because of the focus on
non-targeted products at the firm level, we can provide new evidence on the margins of
adjustments across products within the multiproduct firm.

There are only a couple of papers that examine AD actions in the context of mul-
tiproduct firms, but neither are very close in focus to ours. Lu, Tao and Zhang (2013)
compare the difference between the exit probability of single-product firms and that of
multiproduct firms to AD actions, but not its implications for adjustments across prod-
ucts within the firm. Vandenbussche and Viegelahn (2018) show how AD duties on one
of a multiproduct firm’s input leads it to shift production into its products that rely less
on that input. In contrast, we examine how an AD action on one of the firm’s outputs
impacts the reallocation of exports across its other products.

The paper is organized as follows. Section 2 discusses the prior literature on multi-
product firms and AD protection to develop hypotheses for our empirical analysis. Section
3 provides our empirical strategy, while section 4 details the data we use for our analysis.

Section 5 reports our empirical results before section 6 concludes.

the quantity-based physical productivity of those firms actually falls. Moreover, AD protection allows
low-productivity plants to continue produce protected products, slowing the reallocation of resources from
less productive to more productive uses. Finally, Konings and Vandenbussche (2013) use French firm-level
data and find that in an environment of globally fragmented supply chains, firms may be damaged by
AD protection if duties increase input costs of firms covered by the protection; While non-exporting firms
benefit from protection, domestic sales of export-oriented firms and exports in general are depressed due
to protection.



2. Hypotheses

There are a number of ways in which an AD investigation and duties (we call these
AD actions) may affect all products produced and sold by the firm across its export
destinations. In this section, we describe the various channels by which AD actions may
affect both the quantity and the (unit) price of the firms’ products to various export

destinations.

2.1. Effects on exports of the product targeted by the AD action

The effects on the product that is directly targeted by an AD action have been examined
before, most notably by Bown and Crowley (2006; 2007). Given that the firm faces an
extra import duty (or expected import duty at the start of an AD investigation) into the
export destination, theory clearly predicts that the quantity of exports to the destination
for that targeted product will decrease. However, the expected impact on price is less
clear. If markets are not perfectly competitive and the firm has some degree of market
power, they will likely adjust their price in the face of the AD duty. Standard assumptions
on demand predict that the firm will lower prices to the market, so that it shares some
of the incidence of the tax with consumers.® However, as documented by Blonigen and
Park (2004), U.S. AD law and practices incentivize foreign firms facing AD duties to
raise their prices to decrease or eliminate dumping because AD authorities will adjust AD
duties lower as exporting firms raise their prices. Which of these two effects dominates is
an empirical question, though Blonigen and Park find that declines in dumping margins
(from increased prices) are prevalent in the U.S. data they examine. To the extent that
the firms do not lower their price as much as they otherwise would, or even raise price,
because of how AD authorities calculate subsequent AD duties, quantities will fall even
more than normal.

Bown and Crowley (2007) also document a phenomenon they call “trade deflec-
tion”. Faced with AD actions in one export destination, the firm may redirect exports
of the targeted product to other destinations (i.e., "non-AD” destinations) by decreasing
the price and increasing the quantity of exports in the targeted product to these other
destinations. Bown and Crowley show this result theoretically for the case where there
are increasing marginal costs in production and products are (imperfect) substitutes in
the marketplace, and then provide empirical evidence in favor of this effect for the case of
Japanese exports facing U.S. AD actions. There’s other commonly-assumed market and
production structures where trade deflection would not occur; for example, monopolistic

competition and constant marginal costs. And relevant for this paper, Bown and Crow-

8For example, if the AD duty is 10%, the firm may lower the export price by 5% so that consumers in
the destination market only experience a 5% price increase after the duty is imposed. For example, see
Feenstra (1989).



ley (2010) find little evidence of trade deflection effects when examining Chinese export
responses to US and European Union AD actions.

There is also a potential, politically-motivated countervailing force to trade deflec-
tion, at least in the other destinations with AD laws and significant AD activity. If trade
deflection is a significant possibility, governments in other export destinations may be
more inclined to apply their own AD actions against the product. Tabakis and Zanardi
(2017) provide a model that illustrates this feature, as well as empirical evidence that
AD actions on a product in one market often appear in (or “echo” to) other export des-
tinations for that product. If firms know that echoing can happen, then there may be a
“chilling effect” that mitigates, or even reverses, any motivation for a firm to deflect sales
by lowering prices to these other destinations.’ This is one way in which AD actions can
have chilling effects on other trade flows besides the direct impact on the sales and prices
of a product to the destination applying the AD action. There is a literature looking at
how AD actions in a country towards some products and countries can generally have a
chilling effect on imports of other products and import sources; see, for example, Vanden-
bussche and Zanardi (2010) and Egger and Nelson (2011). However, these papers do not
examine AD chilling effects within the firm as we do in this paper. In our empirical work
below, we can examine the possible chilling effect of echoing by examining whether trade

deflection is less likely to destinations that have AD laws and actively apply them.

2.2. Effects on the multiproduct firm’s exports of products not
targeted by the AD action

We now turn to possible effects of AD actions on a firm’s exports of its products not
targeted by the AD action, something that can only be examined in the context of a
multiproduct firm and which has not been examined previously. There is even more
theoretical ambiguity surrounding the possible effects for these non-targeted products
than for the targeted product. Within-firm adjustments across products when one faces
an AD action are sensitive to market structure and production technologies analogous to
the ambiguity of whether theory predicts trade deflection with a single product as just
discussed in the previous section.

First, if there are no demand or production (cost) interdependencies across products
within the firm, then a trade action on one product will not elicit any impact on the

10

firms’ other products.”” Most multiproduct firm models in the trade literature assume

independence of costs, particularly marginal costs, across a firm’s products, presumably

9Tt’s also possible that importers in these other destinations demand less of these products for fear
their country may apply AD duties to this product. This would lead to both prices and quantities falling
in other destinations. Our evidence below does not support this, but we mention it here for completeness.

10Since we are looking at very targeted trade actions, we do not need to think about general equilibrium
effects on, say, overall market prices and wages for our setting.



for tractability.

However, if there are joint production aspects such that marginal costs are increasing
in the joint output of products, then like the trade deflection example for a single product
firm, a trade action on one product that decreases its sales can lead the firm to increase
its production and sales of its other products to keep (joint) marginal costs lower. This
can lead to lowered prices and increased sales of the non-targeted products in both the
export market where the AD action takes place, as well as in other export markets. This
latter effect is a newly-identified phenomenon that we call within-firm cross-product
trade deflection.

Having interdependent marginal cost functions in this fashion within a multiproduct
firm is likely quite common. As Demski (2008) writes: “the [multiproduct] firm choses
to simultaneously produce this set of products, presumably due an advantage ... that is
often called an economy of scope ... We should expect some form of synergy among the
[products|. And, once this happens, there is no way to separate factor usage, and hence
cost, in an unambiguous product-by-product fashion.” When one product experiences a
change in demand and changes its factor usage of, say, machinery or managers that are
used in common across products, then the production, and therefore costs, of these other
products are likely affected.

Fixed costs may generate their own interdependencies. Many of the models of
multiproduct firms in a global setting specify that a fixed cost must be paid for each
destination to which a firm exports. A firm will only export to that destination provided
the sum of the profits from the sales of all the products it exports to the destination
cover this destination-specific fixed cost. However, if the marginal cost functions are
independent, an AD action against one of the products (lowering its profits) won’t affect
sales of the other products provided the sum of the profits for the other products continues
to cover the destination-specific fixed costs. On the other hand, if the sum of the profits
in a destination no longer cover these fixed costs after one of the products is hit with an
AD action, we would see joint exit of all the firms’ products to the destination market
even in the case of independent marginal cost functions.

Demand interdependencies are another way in which an AD action on one product
can lead to changes in prices and sales of the firms’ other products. Many multiproduct
models in the literature assume that a firm’s products are substitutes for each other
in consumer demand.!’ This can lead to internal cannibalization effects whereby each
product “steals” demand from the firm’s other products and therefore affects the optimal

number and range of products a firm produces and sells.!? In these models, an AD

1 As noted in footnote 1, early industrial organization models in this literature include Brander and
Eaton (1984), Shaked and Sutton (1990), Eaton and Schmidt (1994), and Johnson and Myatt (2003).

12Guch models in the international trade literature include Ottaviano and Thisse (2011), Feenstra and
Ma (2008), Eckel and Neary (2010), and Dhingra (2013). Other multiproduct firm models, including
Bernard, Redding, and Schott (2011) and Mayer, Melitz, and Ottaviano (2014), do not display cannibal-

10



action on one of the products, lowering demand for the product, will reduce the product’s
cannibalization effect on the other products, leading to greater demand for the firm’s
other products. This will lead to the prediction that an AD action on one product will
lead to increased prices and sales of the firm’s other products. This is another way in
which within-firm cross-product trade deflection could arise. However, unlike the marginal
cost interdependencies discussed above, substitution effects caused by an AD action in
an export market would only lead to within-firm cross-product trade deflection in that
particular export market, not in other export destinations. This difference will help us
identify between these two mechanisms in the empirical work below.

One might question how much substitution in demand there is across a firm’s many
products in reality. A fabricated metal products firm may have a range of products from
nails to hinges to flanges to bolts. It’s not clear that these are very substitutable in demand
for customers and those that are highly substitutable are likely to be included in any AD
action. However, there is another way in which all products for such a multiproduct firm
could be seen as substitutes by customers — if multiproduct firms are like “retail shops”
as formulated by Bliss (1988). In Bliss’s model, retail shops offer a portfolio of products
to customers along with a menu of their prices. Customers must choose to access one
of many possible retail shops and incur a fixed cost for that access. They come to the
retail shop with a fixed amount to spend and then determine how much to spend on each
good in the shop. In our example, a downstream importing manufacturing firm decides
which fabricated metal manufacturer to develop a commercial relationship for its various
fabricated metal product needs. Among many interesting results from this model, a tax
on one of the retail shop’s products has an impact on the price and quantity sold of the
other goods. To keep its portfolio of products attractive for a customer’s decision over
which retail shop they will use, a tax on one good can cause the firm to lower prices on its
other products, which will also increase the amount purchased of these other goods; i.e.,
within-firm cross-product trade deflection. At the same time, Bliss’s retail shop model best
explains within-firm cross-product trade deflection for products going to the same market;
importers in that country are paying a fixed fee to access the exporter’s products. It’s
less likely to explain within-firm cross-product trade across export destinations, something
which seems only explainable by joint production and interdependent marginal costs.

A final possible force for adjustments in the price and quantity sold of other products
within a multiproduct firm’s portfolio after one of its products is taxed is that the AD
action may bring scrutiny to all the firms’ products; i.e., it gains a reputation as a firm
that dumps its products in export markets. This is probably most likely to happen in

the destination where the AD action occur, but it’s possible that it happens in other

ization effects because they assume each firm produces a discrete number of products that do not achieve
finite mass in the continuum of products offered by all firms (i.e., a monopolistic competition model with
an infinite number of firms or brands). An AD action on a particular firm and product in these models
will therefore have no impact on prices or sales of other substitute products.
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destinations as well, particularly those with significant AD activity. Relatedly, an AD
action may lead a firm to learn that the probability of AD actions across is portfolio of
products is higher in the destination market (and possibly other destinations) than it
previously thought.!® This is another new phenomenon not previously discussed in the
literature to our knowledge that we call a within-firm chilling effect. Everything else
equal, this effect should lead the firm to increase price and lower quantity of its non-
AD-action products to the destination where the AD action has occurred and possibly to

other destinations as well.

2.3. Summary of possible effects

This section has described a number of possible adjustments that multiproduct firms may
make in the face of an AD action against one of their products in one of their export
markets, including two new hypotheses of within-firm cross-product trade deflection and
within-firm chilling. Table 1 summarizes the hypotheses, listing the direction of the
various effects on price and quantity of the firm’s product-level exports.

Panel A of Table 1 summarizes effects for the product that is subject to an AD action
for various modeling assumptions, both for the market where it is subject to the AD action
and other export markets. For all the scenarios that we (and past literature) generally
consider, the price increases and quantity fall in the export market where the product
becomes subject to an AD action. However, the expected effect on the product’s price
and quantity in other destinations depends on modeling assumptions. Row 1 assumes
constant marginal costs in which case an AD action in one destination has no impact
on the product’s price or quantity in other destinations; i.e., no trade deflection. Row
2 assumes an increasing marginal cost function, as in Bown and Crowley (2007), and
therefore predicts trade deflection results in other markets, where the firm lowers the
price in those markets to sell more. In contrast, row 3 assumes no increasing marginal
costs but instead a chilling effect of the AD action across markets. Under that assumption,
the firm raises prices and lowers quantity of the product across all markets.

Panel B of Table 1 summarizes possible effects under various scenarios for the prod-
ucts of the multiproduct firm that were not targeted by an AD action. Row 1 provides
the base scenario, where there are no cost or demand interdependencies between these
products and the product targeted by the AD action. In this case, we would not expect
to see any impact on price or quantity of these “other” products in any of the export
destinations, including the market where the AD action takes place. Not shown in the

table, but briefly discussed above, is the possibility that an AD action on one product of

13Blonigen (2006) provides evidence that domestic firm petitioners file for AD actions learn how to
increase their chances of a successful AD action through past petitions, but we are not aware of any prior
papers that have examined the possibility of learning on the part of firms exporting to markets with AD
activity.
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a multiproduct firm could lead it to stop exporting any of its products to that market if
there is a common fixed cost for accessing that market. We’ll explore this in our empirical
work below. The next two rows in panel B provide expected effects when cost and de-
mand interdependencies are present. When there is joint production amongst the firm’s
products, resulting in a jointly-increasing marginal cost function, then we get within-firm
cross-product trade deflection — an AD action on one product leads to price declines and
quantity increases for the firm’s other products, potentially across all markets. The next
row alternatively considers the case where there is no joint production, but instead prod-
ucts are viewed as substitutes by consumers. In this case, an AD action on one product
boosts demand for the other products, allowing them to increase price and quantity. Note
that this substitute effect should only lead to changes in the other products in the market
where the AD action occurs. However, if the product targeted by the AD action deflects
sales to destinations other than where the AD action occurs, then this will tend to crowd
out the firm’s products in the other markets, leading them to lower price and quantity in
other markets. The final row of Panel B indicates expected effects if there is within-firm
chilling from the AD action. In this case, the firm’s products that are not targeted by
the AD action still have a similar reaction as the target product (i.e., increased price and
reduced quantity) due to increased concern about further AD actions.

As one can see, there are a multitude of possible within-firm adjustments across all
the products and export destinations of a multiproduct firm when one of its products is
subject to an AD action in one export market. While there are certainly more possibilities
of which one could conceive, we have highlighted the scenarios that are most consistent
with prior literature and evidence.'* Interestingly, the various scenarios all provide some
degree of differences in expected results from each other. This provides an opportunity to
turn to the empirical evidence to identify which modeling assumptions best characterize

adjustments within a multiproduct firm facing an AD action.

3. Empirical Strategy

We explore the impact of AD actions from foreign countries on the exports of Chinese

multiproduct firms using the following baseline regression specification:

Yiiee = a1 AD_Prod_MFkt i1y + ap AD_Prod OthMkt pici—1) + az AD_OthProd Mkt gic;—1)+
ayAD_OthProd OthMkt gici—1y + Ofic + Yer + € pict-
(1)

For example, products may be complementary in consumption rather than substitutes. However,
prior literature nearly always models products as substitutes and the Bliss (1988) “retail shop” model
would suggest that all products within a firm’s portfolio are seen as substitutes by consumers to some
extent.
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The dependent variable, Yy;, is the export price, export quantity, or export participation
for product ¢ of firm f exported to country c in period t. Our four focus regressors will
provide estimates of the impact of AD actions on a particular product for a firm in
a particular export country across all its products and export markets. The first AD
regressor, AD_Prod_Mkt i1y, is an indicator variable equal to “1” if firm f’s product
i faces an AD investigation from country c in period ¢t — 1. Its coefficient oy captures
the direct effect of an AD action on the price, quantity, or market participation of the
product specifically targeted in the export country undertaking the AD action. This is
the effect estimated by many prior studies of AD market outcomes. The next regressor,
AD_Prod_OthMFkt tic;—1, is an indicator variable equal to “1” if firm f’s product ¢ faces
an AD investigation from any country other than country ¢ in period ¢ — 1. Its coefficient
ap captures the “third-country effect” of AD investigations to see if an AD action in one
country affects the sales of the product in other countries. Prior studies of trade deflection
(e.g., Bown and Crowley, 2007) have estimated this effect at the product-level, not at the
firm-level.

The next two regressors allow us to examine whether there are AD impacts across
products within multiproduct firms. AD_OthProd_Mkt;.;—1) is an indicator variable
equal to “1” if firm f has any product other than i that faces an AD investigation
from country ¢ in period ¢t — 1. Its coefficient ag captures the “other product” ef-
fect whereby an AD action against one of a firm’s product in an export market im-
pacts the exports of its other products to that same market. The final focus regressor,
AD_OthProd_OthMkt ;1) is an indicator variable equal to “1” if firm f has any prod-
uct other than ¢ that faces an AD investigation from any country other than ¢ in period
t — 1. Its coefficient a4 captures a “other product - other country” effect whereby an AD
action against the firm on another one of its products in another market affects the firm’s
sales of product ¢ in country c¢. Coefficients a3 and ay have not been estimated in the
literature to our knowledge and will give us new insights into cross-product adjustments
within multiproduct firms.

As controls, we rely on a set of rigorous fixed effects. First, we include firm-product-
(destination) country (6y;.) fixed effects, which control for not only firm-level productivity,
but also firm-product productivity effects and the firm’s capabilities in exporting product
t to country c. The effects of any time-invariant regulation or tariffs faced by product
¢ by firm f in country ¢ will also be subsumed into these fixed effects. Second, there
are country-level factors such as GDP and exchange rates that can significantly impact
demand for the firm’s products and which we control for with (destination) country-year
fixed effects (7). We do not include product-year fixed effects since such a fixed effect
would confound our estimate of the cross-country changes that may occur for a product

that is targeted by an AD action.!® Likewise, we do not include firm-year fixed effects

5For example, suppose that an AD action on a product in one market in a given year leads to a
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because it would confound our ability to estimate any systematic changes across products
that may occur in the firm in the wake of an AD action. &y;, represents a mean-zero error
term and we note that we weight observations by their export value.

Identification of our estimates depends on the lag structure of equation 1, as we are
estimating the impact of an AD action on the firm’s pricing and sales the year after the
AD action occurs. There is some degree of measurement error because we have annual
data and the AD action could occur at any point during the year. The earlier an AD
action occurs in the prior year, the more the prior year’s outcomes (price, quantity and
participation) could be affected by the AD action, making our estimates less precise.
This data issue would argue that our estimates are a lower bound on the impacts of AD

actions.16

4. Data

4.1. Trade Data

The trade data that we use in the empirical analysis is the Chinese transaction-level
trade data in the period from 2000 to 2006. This dataset was collected by China’s Gen-
eral Administration of Customs (CGAC). The dataset contains rich information for all
Chinese export and import transactions. For each export or import transaction, the data
records the Chinese firm (and its ownership), product (at HS8 level), country (destina-
tion of exports or source of imports), time (year and month), value, quantity, custom,
transportation mode, trade type (ordinary trade or processing trade), etc. We only use
the export data in our analysis, since we would like to explore how AD actions initiated
by foreign countries against China impacts exports of Chinese firms.

We remove export transactions with missing information on firm, product, country,
time or value, and then aggregate the data to firm-country(destination)-product(HS6)-
year level. We aggregate the products from the HSS8 level to the HS6 level, since we need
to combine Chinese exports data and foreign AD data by product, and HS codes are only
consistent at 6-digit level across countries. We only keep multiproduct firms (firms that
export at least two HS6 products in a year) for our analysis below.

Panel A of table 2 reports number of firms, number of multiproduct (MP) firms,
share of multiproduct firms, total export value, exports by multiproduct firms, and share
of exports by multiproduct firms for each year during the data-coverage period. During the

period, the total number of exporting firms increased from 62,536 to 158,928, the number

chilling effect on future sales of the product across all the export markets. This chilling effect would get
subsumed into a product-year fixed effect and not our focus AD regressors.

16This is also the reason why we have our specification in levels of the variables, rather than changes. If
the variables were specified in changes, one would need to be confident that one is identifying the precise
time period that the AD action occurs and causes the one-time changes.
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of multiproduct firms increased from 44,931 to 124,278, and the share of multiproduct
firms increased steadily from 71.8% to 78.2%; the export value of all firms increased from
248 to 958 billion dollars, the export value of multiproduct firms increased from 230 to
901 billion dollars, and the share of export value by multiproduct firms was fairly stable at
92.7-94.1% during the whole period. Thus, multiproduct firms dominate Chinese exports
in terms of both the share of firms and the export value.

For the sample of multiproduct firms, which are the objective of our research, we
report in Panel B of Table 2 the average number of destination countries/products(HS6)
and country-product pairs per firm in each year. In Panel C, we report the share (in terms
of number of firms and export values) of manufacturing firms (as opposed to trade inter-
mediaries'”), non-State-Owned Enterprises (non-SOEs), and manufacturing non-SOEs in
each year since we will explore below whether impacts of AD on multiproduct firms differ
across different types of firms. As we can see, the average number of destination coun-
tries and exported products per firm were stable over time at 7-8 and 19-21, respectively.
The average number of destination country-product pairs per firm steadily increases from
36 to 41. The share of manufacturing firms decreased steadily from 85.1% to 73.6% in
terms of number of firms, but increased steadily from 64.6% to 77.9% in terms of export
value. The share of non-SOEs increased steadily in terms of both number of firms and
export value, from 81% to 93.2% and from 53.9% to 79.6%, respectively. The share of
manufacturing non-SOEs decreased from 76.2% to 69.8% in terms of number of firms, but
increased steadily from 50.6% to 68.2% in terms of export value. These trends are due to
the fact that China lifted the regulations on firms’ trading rights after its entry of WTO
in 2001, which led to the rapid growth of trade intermediaries and non-SOEs involved in
international trade. However, the share of export value by trade intermediaries decreased

over time.

4.2. AD Data

AD actions begin with an investigation to determine whether a firm is exporting a
product to the investigating country at a price that is unfairly low (typically defined
as what it sells the product in its own country) and is causing injury to the competing
domestic industry.!® Investigations typically take from 6 months to a year to be completed.
If unfairly low prices (i.e., dumping) and injury to the domestic industry are found, then

the country may apply a remedy according to WTO rules. The AD measure used to

1"We use the method in Ahn, Khandelwal and Wei (2011) to identify whether an exporting firm is a
trade intermediary or a manufacturing exporting firm by looking at firm names. If a firm name contains
Chinese characters such as “export”, “import”, “export and import”,“commercial”’, “trade”, etc., then
it is classified as a trade intermediary; otherwise it is classified as a manufacturing exporting firm.

18The World Trade Organization has established these two criteria - unfairly low price and injury to the
domestic industry - as necessary for a country to impose a form of import relief. For further information
on AD trade protection beyond what we describe here, see https://www.wto.org/english/tratop_e/
adp_e/adp_e.htm and Prusa (2001)
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counteract dumping can vary, though often the countries choose to apply an AD duty
that is equal to the amount by which the price is below a fair price, which could be in
the form of an ad valorem or specific import duty on the product. Other possible AD
measures are agreements by the exporting firm to raise its prices to an agreed-upon price
floor, often called a price undertaking.

We use the World Bank’s Global AD Database as our data source for our AD action
variables.!? The Global AD Database contains information for AD cases for the primary
AD-using countries across the world since the 1980s. For each case, the data records
the initiating country, target country (countries), target product (products, from HS4 to
HS12 level), initiating and decision dates, decision type, and AD measure imposed.

We define our AD indicator variables as taking the value of “1” in the year the AD
case is initiated. We do this because prior literature (e.g., Staiger and Wolak, 1994) finds
that there can be significant changes in firm behavior as soon as an AD investigation is
initiated because countries begin closely monitoring the firm’s behavior and sometimes
assessing preliminary penalties. Because of this and the length of AD cases (about a year
long), specifying our AD indicator variables as taking the value of “1” only after an AD
measure comes into place can lead to underestimates of the AD effect because there has
already been a prior period (between initiation and AD measure) where the firm may
have already changed its behavior. The majority of AD initiations leads to AD measures,
which is certainly true in the case of China over our sample years. As we will report
below, our results are qualitatively identical if we specify our AD indicator variables as
taking the value of “1” for AD cases that lead to a trade remedy, such as an AD duty, or
does not.?"

Given that our Chinese trade data is for the period of 2000-2006, but our AD
regressors are lagged one year, we use data on AD initiations against China for the period
1999 to 2006, which are specified at the initiating country-product-year level. Panel A of
Table 3 reports the number of AD cases initiated by different countries in each year during
the period from 1999 to 2006. During this period, 20 countries in the world initiated a
total of 380 AD investigations against China, and 291 (77%) of these cases had some kind

of final AD measure imposed.

4.3. Combined Data

We merge the initiating country-product-year level AD data to the firm-country(destination)-
product(HS6)-year level Chinese export data. Note that the products in the AD data

Y Construction of the database was led by Chad Bown (see Bown (2011) for more details) and is
available at https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-3737.

20A related issue is the concern that a case that is initiated at the very end of a year is one that will
mainly be adjudicated the following year (AD cases typically last from 6-12 months). Because of this, we
code AD cases that are initiated in the first six months of the year as belonging to that year, but code
AD cases that are initiated in the last six months of the year as belonging to the subsequent year.
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range from HS4 to HS12 level, and HS codes are only consistent across countries at the
6-digit level. Thus for target products at the HS4 level in the AD data, we merge them
to the Chinese export data at the HS4 level, but for target products at the HS6 level or
at a more disaggregate level (HS8, HS10, HS12, etc.) in the AD data, we merge all of the
relevant codes to the Chinese export data at the HS6 level. Hence, in the combined data,
when we say an HS6 product is a “target” in an AD case, it means either all sub-products
within that HS6 category are targeted, or only some of the products within that HS6
category are actually targeted by an AD action. This measurement issue means that our
estimates may understate the full impact of these AD actions.

Panel B of Table 3 reports the exports impacted by AD cases. The number of
country-product pairs targeted by AD initiation cases varies from 60 (2003) to 1335 (2006),
which accounts for 0.029% (2003) to 0.054% (2006) of all exported country-product pairs.
Export value impacted by AD cases varies from 0.80 (2000) to 4.12 (2006) billion dollars,
which accounts for 0.32% (2000) to 0.69% (2002) of Chinese total export value in each
year.

Since our AD data are at the HS6 level, we also collapse our export data from HSS8
level to HS6 level. However, the quantities and prices of different HS8 products within a
same HS6 category might not be comparable with each other because they are measured in
different units. Hence, we use the following procedure to construct a “normed” quantity
and price for each HS6 castegory. First, we construct the firm-HS8-country-year level
export value and quantity (simply aggregated from the transaction level), which also
allows construction of the price as export value divided by quantity. Second, we next
calculate the mean price/quantity of each firm-HS8-country cell across different years in
the sample period. Third, we divide the firm-HS8-country-year level price/quantity (from
the first step above) by their firm-HS8-country level averages (from the second step above)
to get a “normed” firm-HS8-country-year price/quantity. Fourth, we take the weighted
average of the "normed” firm-HS8-country-year quantity/price for all HS8 products within
the same HS6 (using the value share of each HS8 within HS6 as the weight) to get the
“normed” firm-HS6-country-year level quantity/price, which are the dependent variables

for our regressions.

5. Results

5.1. Base Results

Table 4 provides base results when we use equation (1) to estimate the price and quan-
tity changes by a multiproduct firm in the face of an AD action on a product in an export
destination. Our set of observations consists of all firm-product-country combinations

with positive export values over the sample period, yielding close to 4.5 million observa-
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tions. The regressions include a full set of firm-product-country (fic) and country-time
(ct) fixed effects and yields an R? statistic of nearly 0.49 for the price regression and 0.27
for the quantity regression.

Turning to the first row of coefficient estimates in Table 4, the coefficient on the
AD_Prod_MkFkt indicator variable in the price regression is positive and statistically signif-
icant, while the coefficient in the quantity regression is negative and statistically signifi-
cant. This indicates that the direct effect on the product targeted by the AD action in
the export destination applying the AD action is for the firm to increase price and reduce
quantity in that market, and it is consistent with prior evidence in the literature about
the effects of AD actions on exporting firms. While the tax incidence literature would
suggest that a firm will reduce price when its product faces a standard import tax, AD
actions do not lead to standard import taxes. They either lead to agreements by the
exporting firm to raise itsa price to avoid import taxes or an AD duty that can only go
away in the future if the firm increases its price. In short, AD remedies are constructed
to induce the firm to raise its price and, hence, stop dumping, in order to avoid large
penalties. Given our dependent variables are in log form and our coefficients are small
in value, the coefficient on all our indicator-variable regressors can be read as approxi-
mately the percentage change in the dependent variable (in decimal form).?! Thus, the
AD_Prod_Mkt coefficients indicate that an AD action on a product leads the firm to raise
(on average) the price of that product by approximately 3.9% in that export destination,
which is associated with a 5.3% decline in quantity.

The next row of coefficients in Table 4 provides estimated price and quantity impacts
for a multiproduct firm beyond the product and export destination where the AD action
occurs. The coefficients on the AD_Prod_OthMkt show the estimated price and quantity
impacts for the product targeted by the AD action in export destinations other than
where the AD action occurs. As discussed above, the literature on trade deflection would
suggest that the firm would lower price and raise quantity for the product in the other
export destinations, provided marginal costs are increasing. In contrast, the literature
on the possible echoing and chilling effects of AD actions would suggest that an AD
action in one market will lead the firm to have concerns about trade policy actions on the
same product in other markets, therefore incentivizing the firm to raise prices and lower
quantity in those markets as well. The coefficient estimates indicate that the chilling
effect dominates with a positive and statistically significant coefficient on the price and
a negative and statistically significant coefficient on quantity. As one would expect, the
price coefficient is about half the size (around a 2% increase) of the price increase that
we see for the product in the market where the AD action occurs. By this metric, the

chilling effect in other markets is about half of the direct effect on the product in the

21The exact formula to convert the coefficient into the percentage change in the dependent variable (in
decimal form) is the exponent of the coefficient minus one.
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market where the AD action takes place. Interestingly, the chilling impact on quantity
for the product in other export markets is equally as large (5.3%) as in the market where
the AD action takes place. This turns out to not be surprising when we consider the
adjustments taking place by the firm with its other products. As we discuss below, the
firm reacts to an AD action on one product by reducing its price and increasing quantity
on the exports of its other products. Thus, while the firm only increases the price by 2%
on the AD product in other export markets, its sales falls much more because the firm
simultaneously lowers prices on its other products and they steal sales away from the AD
product. This requires that these products are (imperfect) substitutes in consumption.

Before moving to the other results, we also note that there is a plausible reconcilia-
tion between our results and prior studies finding evidence that firms deflect their exports
of a product to other markets when it is subject to an AD action in one of its export
markets. First, unlike what they found for Japan in their 2007 study, Bown and Crowley
(2010) finds little evidence for trade deflection for the case of Chinese products subject
to AD actions. In addition, these prior Bown and Crowley studies were analyses at the
product level, not the firm-product level we examine. Why might this matter? While our
results suggest that the firms subject to AD action may not deflect (or even the opposite
because of chilling effects), it may incentivize other firms to newly enter the other export
markets with this product.

Coeflicients on AD_OthProd_Mkt and AD_OthProd_OthMkt, the final two regressors
in Table 4, provide evidence of how the firm adjusts prices and quantities for products
other than the product targeted by an AD action. The evidence here is clearly toward
deflection of sales to products other than the product targeted by the AD action. The co-
efficient for both regressors in the price regression are negative and statistically significant,
whereas they are positive and statistically significant for both in the quantity regression.
The firm lowers prices to increase quantity sold on its other products in both the market
where the AD action takes place (coefficients on AD_OthProd_Mkt) and in other markets
(coefficients on AD_OthProd_OthMkt). Both of these effects are the phenomenon we la-
bel “within-firm cross-product deflection.” As our hypothesis section discusses above, the
coefficient pattern for within-firm cross-product deflection in the market where the AD
action occurs is consistent with either Bliss’s retail shop model or the existence of joint
production interdependencies that involve jointly increasing marginal costs. However, the
evidence for within-firm cross-product deflection in markets other than where the AD
action is only consistent with joint production interdependencies. Thus, our evidence is
most strongly consistent with the hypothesis of joint production interdependencies. Note
that demand interdependencies are not consistent with the sign patterns we see for these
two regressors. If products were substitutes, then an increased price for the targeted prod-
uct should increase demand for the other products, leading them to have both a higher

price and higher quantity. And it would be just the opposite if they were complementary
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goods in demand — lower prices and lower quantities.

Turning to the magnitude of the effects for these final two regressors, our estimates
for AD_OthProd_Mkt indicate that the firm lowers its price by about 2.7% and sees an
increase in quantity sold by about 1.3% for products other than the one targeted by the
AD action. These are modest effects, but notable because the firm may be especially
concerned about lowering price in a market where one of its products was targeted for
a dumping investigation; i.e., there could be some cross-product chilling effect. As we
would expect, this cross-product chilling effect should be less in markets other than where
the AD action takes place, allowing the within-firm cross-product deflection effect to
be even larger. And that is what we find with our coefficient estimate on the regressor,
AD_OthProd_OthMFkt, where the within-firm cross-product deflection effect leads to a 3.7%
decrease in prices for other products sold by the firm in other markets and a resulting
increase in quantity of 4.7%.

In summary, our base results provide strong evidence for within-firm cross-product
deflection when one of a multiproduct firm’s products is subject to an AD action in one
of its export markets. This is a newly-documented phenomenon that provides evidence
of a certain type of production (and marginal cost) interdependency within multiproduct
firms; namely, shared inputs and/or joint production that means increasing costs for the
joint production of the firm’s products. We also find substantial evidence for the chilling
effect of AD actions across other markets for the product that is subject to the AD
action, but less evidence for such chilling effects across products. Evidence on chilling

effects within a firm is also novel in the literature to our knowledge as well.

5.2. Heterogeneity in Adjustments Across Firm Types

There are a number of different types of firms that we can differentiate in our sample
and one may expect that they may differ in how they make within-firm adjustments in the
face of AD actions. Table 5 provides coefficient estimates separately for price and quantity
regressions for various types of firms in our sample. The first two columns provide our
base results when we run the full sample for sake of comparison. The first comparison we
consider is between state-owned enterprises (SOEs) and private firms (non-SOEs). Firm
adjustments by SOEs may be quite different from private firms to the extent that internal
resource prices (and even effective domestic output prices they face) may be distorted by
state subsidization and other policies. SOEs can also be treated differently in AD actions
for these reasons, which may change how they respond to these trade policies. Columns
3 through 6 of Table 5 provide our results when we split the sample into observations
connected to SOEs, which comprise 44% of the observations in our sample, and non-
SOEs. The estimated coefficients for the non-SOEs are qualitatively identical to the

base results for both the price and quantity regressions, though the magnitude of the
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coefficients are consistently and significantly greater — anywhere from about 10% greater
to more than double. Relatedly, the estimated coefficients for the SOEs suggest much
smaller responses to AD actions, though the sign pattern is again generally consistent
with the base results. Therefore, pooling these different firm types does not likely affect
the sign patterns we find for how firms make adjustments in response to AD actions, but
does lead to an underestimate of how large they are for private, independent firms.

Another distinction in firm types that we can identify in our data is that between
firms who are primarily trade intermediaries and those that are primarily manufacturing
firms. The main difference between these two types of firms is that trade intermediaries
will generally have many more products and export destinations over which to make
adjustments. The average number of HS6 products and HS6 product-country pairs within
a firm-year are 55 and 106, respectively, for trade intermediaries, which is 4-5 times larger
than those for manufacturing firms (11 and 24, respectively). Since a trade intermediary
can spread adjustments across many more products and product-country combinations,
we would expect that the average adjustment on each margin should be smaller for trade
intermediaries than for the manufacturing firms. And this is exactly what we find in
our estimates seen in columns 7-10 of Table 5. The manufacturing firms have the exact
same sign pattern as the base results, but the coefficients are generally about 50% larger.
In contrast, the coefficients for the regressions with the sample of trade intermediaries
are substantially lower in magnitude (half or less) than the base results despite generally
having the same sign pattern.??

The final columns of Table 5 provide estimates when combining these two dimensions
of heterogeneity and only sampling non-SOE, manufacturing firms (Columns 11-12). Such
firms comprise about 43% of our total sample. Our coefficient estimates for this subsample
provide sign patterns that are identical to our base results using the full sample, but are
also significantly larger in magnitude than our base results. Because most theories of
the firm are related to these types of firms that produce the products they sell and are
free of direct control by government, we focus on this subsample for the remainder of
our reported results. However, we note that the sign patterns of the coefficients for our
AD regressors are nearly qualitatively identical in all our results regardless of whether we

sample all firms or only the non-SOE, manufacturing firms.

22Nearly all of the observations in our sample involve multiproduct firms with less than 3% of the
observations involving single product firms. We can only estimate coefficients for our first two AD
regressors for single product firms because they do not sell other products, and our regression estimates
suggest a small and significant increase in price of 1.2% for the product targeted by AD in the market
where the AD action takes place, but small and insignificant coefficient estimates for the other AD
regressor. In other words, there is little sign of trade deflection or a chilling effect on the single-product
firm’s sales in other markets after the product becomes subject to an AD action in one of its export
markets.
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5.3. AD Definition and Use

In our analyses to this point, we have defined AD actions as any initiation of an AD
investigation. However, outcomes of AD initiations are varied. First, some AD investiga-
tions find no evidence for dumping and/or injury to the domestic industry and, therefore,
no trade remedies are applied. We might expect that firm responses to these “negative”
AD investigations may be more muted or even insignificant. Alternatively, past AD liter-
ature has found that the initiation of an AD case, even if the ultimate ruling is negative,
leads to substantial impacts on import prices and quantities of the products subject to
the AD investigation (see, e.g., Staiger and Wolak, 1994). In columns 3 and 4 of Table
6, we show our results for price and quantity responses when we define our AD indicator
variables as taking the value of “1” only when an initiated AD case results in an affir-
mative decision; AD initiations that lead to negative determinations are coded “0” along
with other observations where there is no AD initiations. Columns 1 and 2 provide our
estimates for the base case where the the AD variables indicate the initiation of any AD
case regardless of outcome. Sign patterns of the coefficient estimates are identical across
these two specifications. However, the magnitude of the price and quantity responses by
firms for the product subject to the AD action are unexpectedly smaller when we elim-
inate the negative AD cases, not larger, and the coefficient on quantity is statistically
insignificant. One possible explanation for this is that firms may provide little response
when they become subject to a very large AD duty in affirmative cases; i.e., firms may
“give up” and take what sales and profits they can make if they stay in the market.

To explore this, we next eliminate observations related to AD duties over 50%, and
columns 5 and 6 in Table 6 provide these estimates. Once we eliminate these very large
AD duty cases from our sample, the estimates suggest that firms facing more reasonable
AD duties (below 50%) raise prices over 8% in the market where the AD action takes
place, with over a 20% decline in quantity. We also see a larger increase in price and
larger decrease in quantity for the AD-investigated product in other markets than when
we include observations with very large AD duties. The responses by the firms’ “other”
products are not generally that different whether we exclude very large AD orders or not.

Another important distinction for our analysis is that some countries do not have
AD laws and, therefore, cannot apply their own AD remedies. This may affect where
exporting firms divert their product if targeted with an AD action in one of their export
markets and, in particular, the chilling effect hypothesis; i.e., firms may not worry about
dumping into countries without AD laws versus those with AD laws. In columns 7-8 and
9-10 of Table 6, we provide estimates for a subsample of export destinations with AD laws
and the subsample without AD laws, respectively. As one can see, the coefficient pattern
of our AD variables for exports to countries with AD laws in columns 7 and 8 is identical

to our full-sample results in columns 1 and 2 with very similar magnitudes.
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Our estimates for the sample of countries without AD laws (Columns 9 and 10 of
Table 6) are substantially different. First, note that we cannot estimate coefficients for the
AD impact of any products in the countries where the AD action takes place because we
are using a sample of countries without AD laws; i.e., we cannot estimate the coefficients
on AD_Prod_Mkt and AD_OthProd_Mkt with this sample of non-AD countries. Turning
to the other two coefficients, the coefficient on the AD_Prod_OthMkt variable in the price
regression across the two samples (countries with AD law versus countries without AD
law) is consistent with the chilling effect hypothesis. When a product is subject to an AD
action, the firm raises the price in other export markets with AD laws to avoid further
AD actions (column 7 coefficient), while it will lower the price of the product in other
export markets without AD laws (column 9 coefficient). However, the coefficient on the
AD_Prod_OthMFkt variable in the quantity regression is a bit surprising. Despite the price
drop in non-AD markets, the coefficient on AD_Prod_OthMkt suggests that quantity falls
a lot, and this drop is much larger than what we see for the AD product in other markets
that have AD laws where the firm raises prices. A plausible explanation for this is that
when a product is targeted by an AD action in any market in the world, firms across
all countries divert their exports of this product to countries without AD laws, stiffening
competition considerably. Thus, Chinese firms experience quantity losses in these non-
AD markets even though they are also lowering prices. Interestingly, this explanation
suggests that an AD action in one country with AD laws can have a chilling effect for
all countries with AD laws, and then create large deflection to countries without AD
laws. There is much less difference in responses to AD actions for the other products of
multiproduct firms in markets other than where the AD action occurs; i.e., the coefficient
on AD_OthProd_OthMkt for both the price and quantity regressions are similar across the
two samples. For both the sample of countries with AD laws and the sample of countries
without AD laws, multiproduct firms lower the price on their other products in the other
markets. The quantity response is once again greater in the non-AD law sample.

We have explored the robustness of these results in a number of additional ways
and find that these differences between countries with AD activity and those without
are highly robust. First, instead of focusing on whether countries have AD laws or not,
we split the sample by countries that use AD policies a lot and those that rarely do.
When we do this, we get qualitatively identical results. Second, one may be concerned
that these differences are being driven by other country-level factors that are correlated
with whether a country enacts AD laws or not.?® However, our results are qualitatively
unchanged when we include GDP interactions with our focus variables or only look at
top export destinations for Chinese firms. A final concern is that the largest export
market without AD laws is Hong Kong, which functions as an entrepot market for China.

However, we get nearly identical coefficient estimates if we exclude Hong Kong from our

ZMany countries that do not have AD laws are smaller and/or poorer.
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sample of countries without AD laws.

5.4. Core Versus Non-Core Products

A significant recent literature on multiproduct firms in the global context have focused
on how trade policies affect the firm’s core products that are responsible for the majority
of its sales.?* To explore this issue in our context, we next look at whether within-firm
adjustments to AD actions differ depending on whether the AD action targets a firm’s
core product (its top seller) or one of its non-core products. To simplify our analysis, we
define the core as only the top product (across all markets) for the multiproduct firm,
defining any other products the firm sell as “non-core”. We then explore the effects of AD
actions in four possible cases: A) Effects on non-core products when a non-core product
is subject to an AD action, B) effects on the core product when it is targeted by an AD
action, C) effects on non-core products when a core product is subject to an AD action,
and D) effects on the core product when a non-core product is subject to an AD action. Of
the firm-product-country-year observations where an AD action is in place in our sample,
12% of these involve core products and 33% of the affected export value, whereas the rest
involve non-core products.

Table 7 provides our results for each of these cases in turn. The first two columns of
the table provide price and quantity responses in our base case for non-SOE, manufactur-
ing firms for the sake of comparison. The next two columns provide price and quantity
responses by non-core products when one of the non-core products is subject to an AD
action (Case A). In other words, we sample only non-core products in our sample and
define the AD variables only with respect to AD actions against non-core products. The
sign pattern is generally identical to the base results for this case, however the magnitudes
differ some in interesting ways. Firms hardly alter their pricing and quantity for their
non-core product in the destination where the product becomes subject to an AD action.
This contrasts with the evidence that firms substantially raise price and lower quantity
in the export destination where the AD action takes place when it involves a core prod-
uct (as we'll discuss next). However, the adjustments by the firm in other dimensions
when a non-core product is targeted by an AD action are actually much greater than the
base case. First, the chilling effect response is higher for the AD-targeted product in the
other export destinations (compare coefficients on AD_Prod_OthMkt in columns 3 and 4 to
those in columns 1 and 2). Second, the within-firm cross-product trade deflection effect is

also stronger when an AD action targets a non-core product (compare coefficients on the
AD_OthProd_Mkt and AD_OthProd_OthMkt across case A and the base case). In short,

24 As mentioned in the introduction, Bernard, Redding and Schott (2011) find that U.S. trade liberal-
ization led firms to shed non-core products and focus more on their core products because of increased
competition due to the trade liberalization, whereas Goldberg et al. (2010) and Iacovone and Javorck
(2010) find little evidence for such effects in the case of India and Mexico, respectively.
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the firm does not respond much to an AD action on a non-core product in the market
where the AD action takes place, but then takes actions to significantly increase sales of
its other non-core products across all destinations, while at the same time increasing its
price of the targeted product in other destinations to avoid AD actions in those markets.

Columns 5 and 6 of Table 7 isolate the price and quantity responses by the core
product when it is targeted by an AD action (Case B); i.e., we sample only the core
products in our sample and define the AD variables only with respect to the actions
against core products. There are no coefficient estimates for the last two AD regressors
because there are no products “other” than the AD product when we limit the sample to
only the core product of the multiproduct firm. The estimates show that multiproduct
firms raise prices more for their core product in the market where the AD action occurs
than they do for non-core products. This is consistent with prior literature that firms can
successfully lower (or eliminate) AD remedies if they increase prices and lower sales of the
targeted product. But, interestingly, the chilling effect for the product in other markets is
not as strong for core products as it is for non-core products. In fact, multiproduct firms
slightly lower the price of the core product in its other AD destinations (trade deflection),
whereas our base results suggest that the average response by firms across all products
that get targeted by an AD action is to raise prices for the product in other destinations
(chilling effect).

Columns 7 and 8 of Table 7 provides estimates when we sample only the non-core
products and examine their response when an AD action happens to the firm’s core
product. There are no estimates for the first two AD regressors because we define our
AD variable only with respect to AD actions against core products and there are no core
products in our sample. These estimates are somewhat surprising, as the chilling effect
on non-core products is apparently very strong when a core product is subject to an AD
action, with the firm raising the price (and seeing decline in quantities) on these products
across all markets. Finally, columns 9 and 10 of Table 7 provides estimates when we
sample only the core products and examine their response when an AD action happens to
one of the firm’s non-core products. Here, we see fairly muted and small responses by the
multiproduct firms, as one might expect. Actions against one of the firm’s more marginal
products shouldn’t have much impact on its core product.

In summary, our results suggest that multiproduct firms generally respond in much
stronger ways when its core product is targeted by an AD action. It raises the price more
in the market where the AD action occurs when its core product is targeted than when one
of its non-core products is targeted. In addition, an AD action against its core product
leads the firm to raise prices on its non-core products across all markets, presumably to
protect them from AD actions, whereas it lowers prices and deflects sales to other markets

when one of its non-core products is targeted by an AD action.
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5.5. Extensive Versus Intensive Margin

Adjustments by multiproduct firms to trade policy actions can include both exit and
entry of certain products and/or export destinations — the extensive margin. Our esti-
mates to this point have included both intensive and extensive margin changes because we
have sampled all observations of export sales by Chinese firms regardless of whether they
end at some point in our sample or begin at some point in our sample. Table 8 provides
results when we decompose the intensive and extensive (both exit and entry) responses
of price and quantity to AD actions. For the sake of comparison, we focus on quantity
regressions across all our specifications in Table 8 since price changes are undefined for
entry and exit.?

Column 1 of Table 8 provides our base case estimate on quantity responses for
comparison purposes. We then isolate the intensive margin using a sample where we
eliminate any firm-product-country combinations from the sample if they have any year
of zero sales during our sample years, which reduces our sample down to less than 400,000
observations. Estimates when using this sample are provided in column 2 of Table 8.
There are some interesting and notable differences from our base estimates. First, rather
than seeing a significant decrease in quantity for the product targeted by the AD action
in the market where the AD action takes place, as in the base case, our intensive-margin
estimates show no significant change in quantity. This suggests that exit is likely driving
the overall quantity decrease for these targeted products, not quantity changes by firm-
product combinations that remain in the market after suffering an AD action in that
market. And this is consistent with the evidence we find on exit that we will discuss
next. The other significant change with our intensive margin sample relative to our base
case estimates is with respect to the coefficient on AD_OthProd_Mkt; i.e., the change in
quantity for the firm’s other products in the market where one of its products faces an
AD action. This coefficient is negative and significant for our intensive margin sample,
but positive and significant in the base case. The negative coefficient for the intensive-
margin sample suggests that the firm reduces quantity for its long-standing products in
the market where the AD action takes place, suggesting a chilling effect. The contrasting
positive coefficient in the base case can be explained by the firm having substantial growth
in any new products they introduce into the market where the AD action takes place,
with this effect more than counterbalancing any chilling effect.

We next turn to analyses that examine extensive margin adjustments by the firm in
response to AD actions. In order to evaluate whether AD actions affect exit probabilities,
we start with the sample of firm-product-country (fic) combinations that had non-zero
values in the first year of our sample (2000) crossed by each year in the period, 2000
through 2006. This creates a matrix of firm-product-country-year (fict) cells. We then

25For example, exit could be seen as an infinite increase in price or, at least, an increase to a prohibitive
price that we don’t observe.
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define our dependent variable as a dummy variable that is equal to “1” if the fict-cell has
positive exports in t-1, but no exports in t (i.e., the exiters), and “0” if it has positive
exports in both periods (continuing exporters). We exclude those cells with “zero-zero”
values in year period t and period t-1 (continuing non-exporters) or “zero-positive” values
(new entrants) in period t-1 and period t. Detailed firm-level data often has instances of
the firm making a one-time shipment of product to a market it doesn’t typically serve.
While our regressions weight observations by export value, to further control for this issue,
we include the market share of the product-firm-country observation in the prior period.

Column 3 of Table 8 provides our results. As expected, controlling for the prior
market share is important and the significant negative coefficient shows that a higher
prior market share means a much lower probability of exit. Interestingly, an AD action
has no significant effect on the exit probability for the product in the market where the
AD action takes place, suggesting that firms generally stay and try to mitigate the AD
remedy. However, the AD action has a significant impact on exit probabilities for the other
products and markets served by the firm. Consistent with a story of trade deflection, we
see that an AD action makes exit less likely for the AD product in other markets, and also
less likely for other products sold by the firm across all other markets. We also note that
there is no evidence that an AD action leads to increased exit of all the firm’s products
from the market where the AD action occurs. As discussed in the hypothesis section,
if there is a common fixed cost for a firm to export to a particular market, the reduced
sales of one of the products could mean the firm can no longer cover the fixed costs and
withdraws all of its products from the export market. The evidence suggests the opposite,
as exit becomes less likely for the firm’s non-targeted products in the market where the
AD action takes place (see coefficient on AD_OthProd_Mkt).

Turning to the other extensive margin, we next examine whether AD actions affect
entry decisions by multiproduct firms across their products and export markets. For this
analysis, we want to consider all the reasonably possible product-market entries that a
firm could choose. To do this, we start with all the products we see a firm producing at the
beginning of our sample, regardless of where the firm sells them, and then crosses these
observed firm-product combinations with all top-50 export markets?® where the firm has
positive exports at the beginning of the sample.?” Our dependent variable for this analysis
is a dummy variable equal to “1” if the fict-cell has no exports in t-1, but positive exports

in t (entrants), and “0” if it has no exports in both periods (continuing non-exporters).

26The top 50 export markets are defined by the value of total Chinese exports to these markets at the
beginning of the sample.

27 An alternative strategy would be to consider all possible firm-product combinations, including prod-
ucts the firm has never produced and all possible export destinations. This leads to an extremely large
matrix of observations with an overwhelmingly large number of cells taking the value of “0”. We prefer
our strategy because of the considerable computational cost savings, but also because it focuses on what
we consider as the relevant set of possibilities — products currently produced by the firm and export
destinations that are receiving more than trivial amounts of Chinese exports.
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We exclude firm-product combinations with positive values in both period t and period
t-1 (continuing exporters) and those cells where the firm-product-country combination
exits.

Column 4 of Table 8 presents results from this analysis of entry probabilities. We
find two statistically significant effects related to entry. First, we find that an AD action
on a product makes it much less likely to enter that product into other AD markets.
This is largely consistent with a chilling hypothesis, as the firm may be less likely to
enter because it perceives the probability of an AD action (should it enter) is now higher
as well. The other significant coefficient in the entry regression is a positive one on the
regressor, AD_OthProd_OthMkt, suggesting that when a firm faces an AD action on one
of its products, entry of its other products into markets other than where the AD action
takes place becomes significantly more likely. This is consistent with trade deflection
across products within the firm. In contrast, we do not estimate any significant impact
on the likelihood of entry by the firm’s other products into the market where the AD
action takes place. A plausible explanation for this difference is that there is a chilling
effect on entry by these other products into the market where the AD action takes place,

which counteracts the within-firm trade deflection forces.

6. Conclusions

AD actions provide an excellent opportunity to examine how isolated trade actions
targeted at only one product and one market affects within-firm production and sales
adjustments by multiproduct firms across all its products and export markets. Evidence
about such internal adjustments is rare, but critical for understanding various hypotheses
about how multiproduct firms make within-firm adjustments. In this paper, we use Chi-
nese micro-level export data during the period of 2000-2006 to explore how AD initiated
by foreign countries against China impacts Chinese multiproduct firms’ exports. The
analyses of these data allow us to uncover a rich array of within-firm adjustments across
products and markets, including new phenomena we label within-firm chilling effects of
AD actions and within-firm cross-product trade deflection. We also document substantial
heterogeneity in these responses across firm type, countries’ use of AD laws, and whether

the AD action targets a firm’s core or non-core products.
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Table 1. Hypotheses and Expected Signs

A. Effects for Targeted Product

Constant Marginal Costs
Increasing Marginal Costs
Chilling Effect

Country with AD Action

Other Countries

Price Quantity Price Quantity
+ - 0 0
+ - - +
+ - + -

B. Effects for Firm's Other Products

Constant Marginal Costs / No Demand Relationships
Increasing Marginal Costs / No Demand Relationships
Substitute Goods

Substitute Goods with Trade Deflection

Chilling Effect

Country with AD Action

Other Countries

Price Quantity Price Quantity
0 0 0 0
- + - +
+ + 0 0
+ + - -
+ - + -
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Table 2. Summary Statistics of the Chinese Export Data

Year 2000 2001 2002 2003 2004 2005 2006
A. All Firms vs. MP Firms
No. of All Firms 62,536 68,291 75,276 90,587 109,856 116,320 158,928
No. of MP Firms 44,931 49,387 55,729 67,855 83,354 89,124 124,278
Share of MP Firms 0.718 0.723 0.740 0.749 0.759 0.766 0.782
Exports by All Firms* 248 290 299 436 586 718 958
Exports by MP Firms* 230 269 279 407 548 675 901
Share of Exports by MP Firms 0.927 0.928 0.933 0.933 0.935 0.940 0.941
B. MP Firms: Destination Countries and Products
Avg No. of Countries per Firm 7 8 8 8 8 8 8
Avg No. of Products per Firm 19 19 19 20 20 19 21
Avg No. of Country-product Pairs per Firm 36 37 38 41 40 40 41
C. MP Firms: Mfg Firms and Non-SOEs
Share of Mfg Firms: No. of Firms 0.851 0.849 0.849 0.836 0.805 0.805 0.736
Share of Mfg Firms: Export Value 0.646 0.672 0.702 0.731 0.756 0.779 0.776
Share of Non-SOEs: No. of Firms 0.810 0.798 0.807 0.845 0.884 0.902 0.932
Share of Non-SOEs: Export Value 0.539 0.558 0.608 0.675 0.730 0.763 0.796
Share of Mfg Non-SOEs: No. of Firms 0.762 0.752 0.754 0.758 0.745 0.754 0.698
Share of Mfg Non-SOEs: Export Value 0.506 0.529 0.571 0.613 0.649 0.678 0.682

*in billion dollars.
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Table 3. AD Initiation Cases Against China

A. AD Initiation Cases 1999 2000 2001 2002 2003 2004 2005 2006 Total
Argentina 3 2 9 2 2 3 1 22
Australia 1 2 4 1 2 2 2 3 17
Brazil 3 1 2 1 11 18
Colombia 2 1 11 14
European Union 12 6 1 4 3 9 8 12 55
India 6 10 12 14 6 7 10 8 73
Indonesia 1 1 1 1 1 5
Israel 1 2 3
Jamaica 1 1
Mexico 1 2 2 3 1 5 3 17
New Zealand 1 1 1 1 4
Pakistan 1 1 2
Peru 4 3 1 2 2 1 1 14
Philippines 1 1
South Africa 2 3 4 1 5 1 16
South Korea 1 1 2 1 2 1 8
Taiwan 3 3
Trinidad and Tobago 1 1 2
Turkey 1 2 4 7 15 12 4 5 50
USA 7 7 8 9 10 6 4 4 55
Total Number of Cases 41 33 46 43 53 49 48 67 380
Cases with Final AD Measures 24 26 35 36 44 42 36 48 291
Share of Cases with Final AD Measures 0.59 0.79 0.76 0.84 0.83 0.86 0.75 0.72 0.77

B. Exports Impacted by AD Cases
No. of Country-product Pairs Targeted 72 78 81 60 103 99 135
Total No. of Country-product Pairs 161,199 173,377 183,003 206,617 210,628 224,271 250,422
Share of Country-product Pairs Targeted 0.00045 0.00045 0.00044 0.00029 0.00049 0.00044 0.00054
Export Value Targeted* 0.80 1.17 2.07 2.77 1.94 4.00 4.12
Total Export Value* 248 290 299 436 586 718 958
Share of Export Value Targeted 0.00323 0.00403 0.00692 0.00635 0.00331 0.00557 0.00430

*in billion dollars.

35



Table 4. Price and Quantity Responses to AD Actions for the Full

Sample
Price Quantity
1 2
AD Prod Mkt 0.0389%** -0.0529%***
[0.00239] [0.00510]
AD_Prod_OthMkt 0.0203%** -0.0530%**
[0.00147] [0.00314]
AD_OthProd Mkt 20.0273%** 0.0125%+*
[0.00101] [0.00215]
AD OthProd OthMkt -0.0372%** 0.0466***
[0.000721] [0.00154]
No. of Observations 4,395,027 4,395,027
R? 0.486 0.266

Notes: All regressions include firm-product-country (fic) fixed effects and country-time
(ct) fixed effects and observations are weighted by export value.
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Table 5. Difference in Price and Quantity Responses Across Different Firm Types

State-owned Enterprise

Base Case (SOEs) Non-SOEs
Price Quantity Price Quantity Price Quantity
1 2 3 4 5 6
AD_Prod_Mkt 0.0389***  -0.0529*** | 0.0173***  -0.0740*** | 0.0469***  -0.0415***
[0.00239] [0.00510] [0.00349] [0.00754] [0.00323] [0.00688]
AD_Prod_OthMkt 0.0203***  -0.0530*** | 0.00861*** -0.0195*** | 0.0248***  -0.0575***
[0.00147] [0.00314] [0.00202] [0.00436] [0.00205] [0.00437]
AD_OthProd_Mkt -0.0273***  0.0125*** | -0.0201***  -0.00325 | -0.0354***  (.0281***
[0.00101] [0.00215] [0.00151] [0.00326] [0.00136] [0.00290]
AD_OthProd_OthMKkt| -0.0372***  0.0466*** [ -0.00631*** 0.00583*** | -0.0530***  0.0680***
[0.000721] [0.00154] [0.00103] [0.00223] [ [0.000997] [0.00213]
No. of Observations 4,395,027 4,395,027 1,954,280 1,954,280 | 2,440,647 2,440,647
R 0.486 0.266 0.525 0.26 0.477 0.276
Trade Intermediaries Manufacturing Firms Non-SOE,FI:I/rI;r;ufacturmg
Price Quantity Price Quantity Price Quantity
7 8 9 10 11 12
AD_Prod_Mkt 0.0160***  -0.0199*** | 0.0439***  -0.0570*** | 0.0432***  -0.0305***
[0.00331] [0.00742] [0.00326] [0.00687] [0.00369] [0.00778]
AD_Prod_OthMkt -0.00532***  -0.00484 0.0274***  -0.0609*** | 0.0199***  -0.0588***
[0.00195] [0.00436] [0.00204] [0.00429] [0.00239] [0.00504]
AD_OthProd_Mkt -0.00765***  0.0225*** | -0.0395***  0.0295*** | -0.0413***  0.0426***
[0.00140] [0.00315] [0.00138] [0.00291] [0.00156] [0.00328]
AD_OthProd_OthMkt| -0.00527***  0.00914*** | -0.0550***  0.0763*** | -0.0605***  0.0841***
[0.000963]  [0.00216] [0.00101] [0.00212] [0.00115] [0.00242]
No. of Observations 1,925,387 1,925,387 | 2,463,335 2,463,335 1,897,060 1,897,060
R’ 0.515 0.263 0.483 0.275 0.472 0.472

Notes: All regressions include firm-product-country (fic) fixed effects and country-time (ct) fixed effects and observations are

weighted by export value.
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Table 6. Difference in Price and Quantity Responses Across Different Types of AD Measures and Presence of AD Laws in Countries

Base Case

Affirmative AD Cases

Affirmative Cases
Excluding Those With

Countries with AD Laws

Countries Without AD

Only AD Duties > 50% Laws
Price Quantity Price Quantity Price Quantity Price Quantity Price Quantity
1 2 3 4 5 6 7 8 9 10
AD_Prod_Mkt 0.0432*** -0.0305***| 0.0398***  -0.015 | 0.0815*** -0.227*** | 0.0429*** -0.0310***
[0.00369] [0.00778] | [0.00432] [0.00911] | [0.00828] [0.0173] | [0.00365] [0.00785]
AD_Prod_OthMkt 0.0199*** -0.0588***| 0.00587* -0.0146** | 0.0397*** -0.0472***| 0.0300*** -0.0340***| -0.0344*** -0.192***
[0.00239] [0.00504] | [0.00322] [0.00678] | [0.00420] [0.00878] | [0.00257] [0.00553] | [0.00629] [0.0125]
AD_OthProd_Mkt -0.0413*** 0.0426*** [ -0.0413*** 0.0530*** [ -0.0615*** 0.0491*** [-0.0406*** 0.0447***
[0.00156] [0.00328] | [0.00161] [0.00338] | [0.00251] [0.00524] | [0.00154] [0.00331]
AD_OthProd_OthMkt | -0.0605*** 0.0841*** | -0.0717*** 0.0861*** | -0.0955*** 0.0479*** [-0.0669*** 0.0606*** [-0.0357*** 0.174***
[0.00115] [0.00242] | [0.00120] [0.00254] | [0.00180] [0.00377] | [0.00128] [0.00275] | [0.00260] [0.00515]
No. of Observations 1,897,060 1,897,060 | 1,897,063 1,897,063 | 1,691,920 1,691,920 | 1,417,263 1,417,263 | 479,797 479,797
R? 0.472 0.279 0.472 0.279 476 0.291 0.477 0.27 0.456 0.307

Notes: All regressions include firm-product-country (fic) fixed effects and country-time (ct) fixed effects and observations are weighted by export value. The base sample in columns 1 and
2 consists of all firm-product-country-year observations connected to non-SOE, manufacturing firms.
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Table 7. Difference in Price and Quantity Responses Across Core and Non-core Products

Case A: Non-core sample;

Case B: Core sample;

Case C: Non-core sample;

Case D: Core sample;

Base Case Non-core AD actions Core AD actions Core AD actions Non-core AD actions
Price Quantity Price Quantity Price Quantity Price Quantity Price Quantity
1 2 3 4 5 6 7 8 9 10
AD_Prod_Mkt 0.0432*** -0.0305*** [ 0.0128***  0.000277 | 0.0704*** -0.0536***
[0.00369] [0.00778] | [0.00441] [0.00915] | [0.00712] [0.0155]
AD_Prod_OthMkt 0.0199***  -0.0588*** [ 0.0426*** -0.0685*** [ -0.0130*** -0.0283***
[0.00239] [0.00504] | [0.00307] [0.00636] | [0.00425] [0.00922]
AD_OthProd_Mkt -0.0413***  0.0426*** | -0.0679*** (0.0522*** 0.0708***  -0.0125 0.00126 0.0135*
[0.00156] [0.00328] | [0.00181] [0.00375] [0.00717] [0.0148] [0.00318] [0.00691]
AD_OthProd_OthMKkt| -0.0605***  0.0841*** [ -0.0849***  (0.115*** 0.0727*** -0.0903*** | -0.0243***  0.00786
[0.00115] [0.00242] | [0.00131] [0.00271] [0.00476] [0.00985] | [0.00251] [0.00545]
Sample All All Non-core  Non-Core Core Core Non-core  Non-core Core Core
AD definitions All All Non-core  Non-core Core Core Core Core Non-core  Non-core
No. of Observations 1,897,060 1,897,060 | 1,517,776 1,517,776 379,149 379,149 1,517,776 1,517,776 379,149 379,149
R 0.472 0.279 0.499 0.275 0.419 0.287 0.496 0.274 0.419 0.287

Notes: All regressions include firm-product-country (fic) fixed effects and country-time (ct) fixed effects and observations are weighted by export value. The base sample in columns 1 and 2
consists of all firm-product-country-year observations connected to non-SOE, manufacturing firms.
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Table 8. Intensive and Extensive Margins

Base - Non-SOE, Intensive (firm-product- Exit Entry
Manufacturing Firms | country cells in all years)
Quantity Quantity Dummy Dummy
1 2 3 4
AD_Prod_Mkt -0.0305*** -0.017 0.00777 -0.000216
[0.00778] [0.0149] [0.00794] [0.000439]
AD_Prod_OthMkt -0.0588*** -0.0458*** -0.00984*** -0.000323***
[0.00504] [0.00961] [0.00259] [0.000098]
AD_OthProd_Mkt 0.0426*** -0.0256*** -0.00967*** -0.000066
[0.00328] [0.00670] [0.00307] [0.000099]
AD_OthProd_OthMkt 0.0841*** 0.0404*** -0.0669*** 0.000562***
[0.00242] [0.00495] [0.00202] [0.000054]
Prior Market Share -0.286***
[0.00406]
No. of Observations 1,897,060 338,740 905,919 32,903,837
R’ 0.279 0.267 0.452 0.376

Notes: (1) All regressions include firm-product-country (fic) fixed effects and country-time (ct) fixed effects and observations are weighted by export value. (2)
"Exit" is a dummy that is equal to 1 if the fict-cell has positive exports in t-1 but no exports in t (exiters), and 0 if it has positive exports in both periods
(continuing exporters). The Eixt regression sample consists of the balanced panel with all fic cells that has positive exports in year 2000 crossed by each year in
the period 2000-2006, but EXCLUDING those with "zero-zero™ (continuing non-exporters) or "zero-positive" (new entrants) exports in period t-1 and period t.
(3) "Entry" is a dummy that is equal to 1 if the fict-cell has no exports in t-1 but positive exports in t (entrants), and 0 if it has no exports in both periods
(continuing non-exporters). The Entry regression sample consists of the balanced panel with all fi pairs that has positive exports in year 2000 crossed by all
Chinese top 50 export destination countries that the firm f has positive exports in 2000, and then by each year in the period 2000-2006, but EXCLUDING those
with "positive-positive" (continuing exporters) or "positive-zero" (exiters) exports in period t-1 and period t.
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