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The Welfare Effects of the Byrd Amendment
Nicoleta Iliescu’

Abstract

In this paper, | investigate the domestic welfare effects of the Byrd Amendment, a piece of legislation passed
in the US in 2000, which mandated that the tariff revenues collected from antidumping (AD) cases be
directly distributed to the American firms that initiated or supported these cases. In response to the
amendment, 11 US trading partners filed a complaint with the World Trade Organization (WTO) requesting
that the amendment be revoked as it violated the US obligations taken under the WTO. The WTO ruling
not only demanded that the law be repealed, but also allowed the complainants to impose retaliatory tariffs
against the US exports. This paper demonstrates that the imposition of this law is detrimental to domestic
consumers and that foreign retaliation reduces domestic firms’ profitability. Moreover, in the presence of the
Byrd Amendment and with no or low retaliation abroad, if the AD tariff level is set to maximize tariff
revenue, then petitioning domestic firms gain higher profits compared to the profits earned prior to the
passage of the law.

Keywords: Antidumping, ByrdAmendment, Retaliation, Trade protection
1. Introduction

The Byrd Amendment (also known as the Continued Dumping and Subsidy Offset Act of 2000, CDSOA)
was implemented in 2001, when the first direct payments were distributed to the American firms which filed or
publicly supported antidumping (henceforth AD) cases against foreign firms. Prior to this act, the funds resulting
from the collection of AD duties were incorporated into the US budget and did not directly benefit the US filing
firms. From its inception, the Amendment was thought to be violating the World Trade Organization (henceforth
WTO) provisions and it was challenged in a WTO dispute initiated by 11 US trading partners (Australia, Brazil,
Canada, Chile, EU, India, Indonesia, Japan, Mexico, South Korea, and Thailand). In 2003, the WTO eventually ruled
the Byrd Amendment as being illegal and allowed the petitioning countries to introduce retaliatory measures which

could penalize the US for up to 72% of the duties raised and distributed through the Byrd Amendment.

In spite of the WTO ruling, the US authorities failed to repeal the law and, with the WTQO’s permission, some
of the initiating countries began targeting imports from the US. During 2005, the EU, Canada, and Japan decided to
levy a retaliatory tariff on a selection of US imports. In 2006, the US finally revoked the law, but payments to the
American industries still continue under a so-called “transitional clause” along with the retaliation duties on the
American exporters in their foreign markets. Currently, these retaliation duties are correlated with the AD duties

disbursed to the American industries. The amount of retaliation the American exporters are subject to during year t is
a share of the amount of AD tariffs distributed to the American AD petitioners under the Byrd Amendment during
year £ — 1. The Byrd Amendment process has important implications concerning the behavior and welfare of various
groups in the US economy.
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The purpose of this paper is to disentangle such effects. Thus, on the one hand, the US import-competing
industries are benefiting twofold, through direct payments from the collected AD tariff revenues and indirectly
through the increased protection from foreign competition.

However, their interests towards the size of the AD duty differ with the Byrd Amendment in place. The most
illustrative example would be that of a prohibitive AD duty that perfectly shields the American producers against
foreign competitors. Nevertheless, a prohibitive duty would completely eliminate the tariff revenues disbursed to
them as part of the Byrd Amendment provisions. Therefore, in the presence of the Byrd Amendment, the American
firms might have no incentive to petition for a complete halt in imports as it would subsequently terminate the
distribution of any tariff revenues. On the other hand, American exporters are hurt by being charged the AD
retaliation tariff in their export markets. In consequence, the gains accruing to the American import-competing
industries might be totally offset by losses incurred by the American exporting industries. The US consumers are
negatively affected by the AD tariff since the price of the AD targeted imported goods is higher in the US market. But
the effects of the Byrd Amendment on the consumer surplus depend on how the amendment changes the domestic
price and output levels in favor or against domestic consumers. Although the issue is relatively new, a strand of
economic literature has already looked into this matter from both a theoretical as well as an empirical perspective. In a
theoretical paper, Collie and Vandenbussche (2006) show that the Amendment can yield lower tariffs and higher
welfare than in its absence, as long as the profits’ weight in the welfare function is large enough. They do not
incorporate, however, any retaliation aspect related to the Byrd Amendment.

On the empirical side, Reynolds (2006), Liebman and Reynolds (2006) show that the passage of the law had
an effect on American industries’ behavior, with more AD cases being filed and an intensified lobbying activity which
might suggest that the domestic industries try to increase their chances of not only getting the protection through the
AD cases, but also the tariff proceeds from them. In this paper, | theoretically model the welfare effects of the Byrd
Amendment by taking into account its implications on the petitioning domestic industries, consumers, and exporters.
The inclusion of the exporters in the model is important for two reasons. Firstly, the Byrd Amendment framework
incorporating the export side provides a comprehensive picture of all the US parties affected by this law. Secondly, the
pressure from the credible threat posed by the foreign retaliation offers a pertinent explanation as of why the law was
repealed in 2006, only one year after the WTO-backed retaliatory measures commenced targeting US exports. The
remainder of this paper is structured as follows: the next section introduces the general model followed by two
sections that focus separately on the model for the Byrd Amendment and the no-Byrd Amendment cases. Section 5
examines the optimal AD tariff determination. The results are derived and discussed in section 6, and section 7
contains the conclusions.

2. Model

The model includes 2 firms, one domestic and one foreign, and 2 symmetric markets, Home (also referred to
as the domestic market) and Foreign. The domestic firm sells its output in the domestic market (where it files an AD
case and, under the Byrd Amendment, it is entitled to receive proceeds from the collected AD tariffs) and in the
foreign market (where it is the target of the corresponding retaliatory tariffs). The foreign firm also sells in the Home
and Foreign markets. This model assumes that the same industry files a petition against a foreign competitor and it is,
at the same time, an exporter selling its products abroad in the domestic country of its competitors where it might be
subject to retaliation. This assumption is a realistic one as it describes the case of the steel industry, often involved in
AD disputes filed by the US steel manufacturers. More specifically, the US steel industry filed AD cases against
Japanese steel imports that were slammed with AD duties in the US, but, at the same time, the US steel industry was
targeted by retaliatory duties in its export market in Japan, as part of the WTO rulings against the Byrd Amendment.
The domestic firm (referred to with subscript 1 throughout this paper) and the foreign firm (referred to with subscript
2) compete in a Stackelberg game both at home and abroad. Each firm is the Stackelberg leader in its own domestic
market and the follower in its export market. The choice of the Stackelberg competition fits in the best manner the
structure of the game that the domestic firm plays in the presence of the Byrd Amendment, since the tariff revenue
term does not drop out in the equilibrium in a Stackelberg game as it does in a Cournot game. This difference allows
for the domestic firm to take into consideration the tariff revenues when it makes its profit-maximizing output
decisions in equilibrium.
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In order to ensure the tractability of the calculations, the inverse market demand functions in the Home
market and in the Foreign market are linear of the form p = a — b(xy + x,)and p* = a — b((xy + x3). The case

of the Byrd Amendment with retaliation is the most general set-up for the model, therefore all calculations for the no-
retaliation case hold true by simply setting the retaliation variable equal to 0.

Thus, profit functions for the domestic firm are m; = (p —cy)x; + (p* — ¢ — st)x] +tx, (in the
Byrd Amendment case) and m; = (p —cy)x; + (" — ¢y )%, (in the no-Byrd Amendment case) and for the
foreign firm, m, = (p* — ¢;) x5 + (p — €, —t)x,, where x,(x7) is the domestic firm’s output in the home
(foreign) market, x5 (x3) is the foreign firm’s output in the home (foreign) market, p(p *) is the price in the home
(foreign) market, t is the specific AD/CV tariff imposed on the foreign firm’'s exports in the domestic market. The
product st is the specific retaliatory tariff imposed on the domestic firm’s exports in the foreign market (calculated as
a share of the Byrd Amendment AD tariff, t, thus 5 € [0,1], with 5 = 0 in the no-retaliation case and 5 = 1 when

the retaliation size set abroad equals the AD tariff imposed by the US) Parameters ¢4 and ¢, are the domestic and

foreign firms’ constant marginal costs, respectively. The constant marginal cost is a standard assumption in
oligopolistic models of international trade (see for instance, Brander and Krugman (1983)) since it allows firms to take
independent output decisions in the Home and Foreign markets, thus treating the two countries as segmented

markets. Parameters a and b are both positive, @ measures the market size. From the inverse demand functions, it is
obvious that non-negative prices require that the size of & be comparable to the size of the total demand.

3. Byrd Amendment Case

In the presence of the Byrd Amendment, tariff revenues are directed towards the petitioning American firms
and are modeled as part of the petitioners’ profits.

3.1. Domestic Market Game

The domestic market optimal output levels are obtained by solving a Stakelberg model where the follower
(firm 2) chooses its profit-maximizing output depending on the output level chosen by the leader (firm 1). The
domestic firm’s profit function depends not only on its own sales in the Home and Foreign markets, but also on the

size of the tariff revenues. Thus, the optimal leader’s output level, x4, and the follower’s optimal output level x5, are
x, =(a—2¢c; +c;)/2band x, = (a + 2¢; — 3¢, — 2t)/4b (derived in Appendix 1). As can be noted from

the expressions above, the equilibrium domestic firm’s output does not depend on the tariff level. However, the
domestic firm takes into account the tariff level through the tariff revenue term (now part of the profit function)

when it maximizes its profit. As for the foreign output sold in the Home market (x,), it is decreasing in the AD tariff,
t.

3.2. Foreign Market Game

Similarly, the same game is played abroad as in the Home market, this time the follower (firm 1) chooses the
profit-maximizing output as a function of the output of the leader (firm 2). The Stackelberg game yields the following

optimal output levels for the follower (xi) and the leader (x3): x; = (a —3¢; + 2c, —3st)/4b and
x;=(a+cy — 2cy +5t)/2b (as calculated in Appendix 1). Home’s and Foreign’s equilibrium prices are:
p=(a+2c; + ¢y, +2t)/4and p® = (a +¢; +2c, +5t)/4

4. No-Byrd Amendment Case

The structure of the Stackelberg game is identical to the game played in the Byrd Amendment case in both
domestic and foreign markets. The tariff revenue is not part of the domestic profit function anymore.
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4.1. Domestic Market Game

The follower (foreign firm) chooses its profit-maximizing output depending on the output level chosen by
the leader (the US firm). Solving for the optimal leader’s output level x4 and then for the follower’s output level x,,

they are calculated as x4 = (a — 2¢; + ¢, +t)/2band x5 = (a + 2¢; — 3¢, — 3t)/4b (in Appendix 2).

4.2. Foreign Market Game

The same game is played abroad as in the Home market, the follower (firm 1) chooses the profit-maximizing
output as a function of the output of the leader (firm 2) and the optimal output levels are (as shown in Appendix 2):

x;=(a —3¢c; +2c,)/4b and x5 = (a +¢; — 2¢,)/2b.1t follows that Home's and Foreign’s equilibrium
prices are: p = (a+ 2¢; + ¢, + t)/4and p* = (a + ¢, + 2¢,) /4. By comparing the equilibrium output levels
in the Byrd Amendment case and the no-Byrd amendment case, it can be noted that they are identical when £ = 0.

However, for the same non-negative tariff, the domestic firm’s output sold domestically is larger in the no-Byrd
Amendment case than in the Byrd Amendment case. Conversely, the foreign firm’s exports are smaller in the no-Byrd
Amendment case than in the Byrd Amendment case. For the domestic firm, a lower level of output sold in the
domestic market might be compensated by the tariff revenues collected on a higher volume of imports in the
domestic market. These differences in the equilibrium output levels reinforce the idea that the domestic firm has
different interests towards the amount of imports and level of protection obtained through the AD process.

5. The Optimal Tariff Level Determination

An AD petition starts at the industry level when firms file a complaint with the AD designated official
authority. The authority investigates the allegations of unfair trade (whether the domestic industry is injured by the
imports and the dumping size) and decides on the reparative measures to be taken. If the authority rules affirmatively
(finds both injury and dumping), the petition ends with the imposition of AD duties. The AD laws state that the first
method to be applied in the AD duties calculation is the dumping margin determination as the difference between the
imports’ price and the price of the same goods in their domestic market. The AD duty is then set equal to the
dumping margin. However, in most of the US AD petitions recently filed, the dumping margin has not been
computed as the difference between the export price and the actual foreign price (also called the “normal value”). The
law allows for a second method of calculation of the dumping margin as the difference between the export price and a
so-called “constructed value” which is derived from actual (or, in many cases, estimated) production costs. The
“constructed value" method is employed in situations when reliable foreign prices are not available for the same type
of goods. This happens when a targeted country in an AD investigation is a non-market economy or when similar
products are not sold in their own domestic market or in any other third party market or when the importer practices
dumping in all markets where it sells. Since an investigation is normally initiated at the industry level, it is in the US
industry’s power to name imports that easily qualify under the “constructed value” method and, needless to say,
dumping margins are found to be larger in the AD investigations which use the constructed price method than in
those which use actual foreign prices. Apparently, the constructed value method introduces a great amount of
arbitrariness which, in turn, allows various interests to be served. The widespread use of the constructed value in the
calculation of the AD duty, coupled with the previous AD literature findings (see for instance, Reynolds(2006)), which
indicate an intensified lobby activity after the inception of the Byrd Amendment, might signal that there are political
and strategic considerations playing an important role in the US AD process.

This paper will model two possible methodologies of calculating the AD tariff. The first one (henceforth,
called the dumping-margin elimination method) sets the tariff equal to the dumping margin such that prices are
equalized across countries. This method conforms with what the AD ruling agencies should apply first in an AD
investigation. The second one (henceforth, called the tariff-revenue maximizing method) determines the tariff as the
outcome of an optimization problem (to maximize tariff revenues) that the AD authorities face when a petition is
filled. This second method could be considered in line with the political economy of trade protection, especially
because the tariff revenue will directly benefit the petitioning domestic industries in the Byrd Amendment case.

5.1. The Dumping-Margin Elimination Method

The AD authorities will set the tariff level equal to the dumping margin, such that the foreign and domestic
prices are equalized. This is the first method prescribed by the AD legislation in assessing the size of the dumping.
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Denote by t,,, the tariff level equal to the dumping margin. In the Byrd amendment case, t ,, is set such that
p = p* which implies t5% = (¢, — ¢,)/(2 — s). The condition for the non-negativity of t54 is ¢, > ;. This
condition also establishes that the foreign country dumps prior to the investigation (since p < p”).

As demonstrated in Appendix 3, the other non-negativity conditions for the output and prices are:
L'f% = ¢, = ¢ thena = 2e, @)
ifc, = % then a+ 4c; —5¢, =0 (2)

In the no-Byrd Amendment case, ¢, is also set such that = p*which means t3>2 = ¢, — ¢,. The same
&

condition for the non-negativity of t"“’-”-‘l is that ¢, = ¢4, with dumping occurring in this instance as well, as p << p
and the tariff equalizes prices across countries.

Summarizing, from Appendix 3, the required conditions for non-negative output levels and prices are:

a>c,>¢, a—2c,+c,>0, anda+5¢; —6¢c, >0 (3)

Obviously, if the cost structure is such that c; = c,, then the AD investigating authority would not find

dumping using the dumping-margin elimination method and thus would dismiss the petition. If the dumping-margin
elimination method is used to determine the AD tariff, then the tariff is set higher in the no-Byrd Amendment case,
ie, tiod = t24 because ti ot = ¢, — ¢, = tia = (c; — )/ (2— 5)

5.2. The tariff-revenue maximizing method

The AD authorities will set the tariff level such that it maximizes the tariff revenue (which is directly
disbursed to the petitioning industries in the case of Byrd Amendment). Denote this tariff level by t..,.. In the case of

the Byrd Amendment, the tariff revenue is TR = tx5* = t(a + 2c, — 3¢, — 2t)/4band the optlmal tariff level
that maximizes the tariff revenue is t22 = (a + 2¢; — 3¢,)/4 (with °TR/ 9t* = —1/b < 0).

From Appendix 3, the required conditions for the non-negativity of output, prices, and tariff level are:
ifc, »cythena >cy, >c,a —2c; +¢; = 0anda +2¢; — 3¢, = 0 4
ifcy ey thena =>c¢y > ¢y, a— 18¢c; +17¢, = 0anda +¢; — 2¢, = 0 (5)

In the case of the no-Byrd Amendment, the tariff revenue is TR = tx2®¢ =t(a + 2¢c, — 3¢, — 3t)/4b
and the optimal revenue-maximizing tariff is t>° = (a + 2¢; — 3¢,)/ 6 thus t)74 = 2t72 /3. Therefore, if the

tariff-revenue maximizing method is used to determine the AD tariff, then £74 < 24,

From Appendix 3, the following inequalities ensure the non-negativity of the output, tariff, and prices:
ifc, =cythena =cy, >cy, a+ 2¢y — 3¢, = 0 anda — 3¢y + 2¢, = 0(6)
ifc, =c,thena>c¢y > ¢c,, a— 3¢, +2¢c, >0 anda+c¢; —2¢, =0 (7)

6. Results

Result 1 Consumers are hurt by the imposition of the Byrd Amendment, irrespective of the method used to
determine the tariff level, dumping-margin elimination or tariff-revenue maximization. Thus, €S 5 < € §"54 where

554 and €5 ™5 are the consumer surpluses in the Byrd Amendment and no-Byrd Amendment case, respectively.
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Proof. Case 1. The tariff level is set to eliminate the dumping margin. It can be easily shown that with a linear
inverse demand, the consumer surplus in the Byrd Amendment and no-Byrd Amendment cases, respectively are

CsEA = (3a — 2¢; — ¢, — EtfijszEb and
CSVE4 = (3a— 2c, — ¢, — tYB4)?/32b. But ti54 = (2 —s)t54 < 2t54, for all s € [0,1] It

m dm’

follows immediately that €554 << € 5¥E4,

Case 2: The tariff level is set to maximize tariff revenue. Similarly, with a linear inverse demand, the consumer
surplus.in the  Byrd Amendment and  no-Byrd = Amendment  cases,  respectively  are
csFd=(3a—2¢c, — ¢, — tE4)?/32b and €S VB4 = (3a — 2¢, — ¢, — tMF4)2 /32D But tY54 = +54 for

L L tr o

all s € [0,1]Hence, €5 54 < csV54,

Result 2 Domestic profits are decreasing in the size of the foreign retaliation, i.e., 8w 54 /@s < 0, irrespective of the method
employed in determining the tariff level (dumping-margin elimination or tariff-revenue maximization).
Proof. See Appendix 4.

This result sheds light on why foreign retaliation might have decisively contributed to the repeal of the
amendment. Once the US trading partners were allowed to implement retaliatory measures against American exports
in foreign markets, the US firms’ overall profitability declined (even as they collected the tariff revenue at home) and
this should have normally reduced the domestic support for the law.

Result 3 If the tariff level is set to eliminate dumping, the domestic firms do not benefit from the Byrd Amendment in the sense

that their profitability is lower in the Byrd Amendment case compared to no-Byrd Amendment, i.c., nﬁ‘i&_;, < 5,4 for all
Aim Qi

7
s € [0,1] |

Proof. When s = O, the foreign price level (%) and domestic firm’s exports (x3) are identical in both cases
(Byrd Amendment and no-Byrd Amendment). In addition, as the previous result demonstrated, ﬂfr%ﬁ attains its
maximum when 5 = 0 and it can be written as:

BA (e—3e,; +2lcglila—2lc,#cy) & & (eg—cy)(a®3c, —4ey)
T = = = — 0, )X = =
|tgms=0 b + )%+ 8b

Similarly, the profit function in the no-Byrd Amendment case can be written as:

NBA (e—3c,+2c,)(a—3c,+2¢c
mies = i 2 i Z}‘I‘KP%‘_Cljxi
| tim =Y
Their difference yields:
B4 NEA -5 2 B4 NEBA
T — 0 NEa = — (o — ¢y )5 =21 T = TN ¥ se (0,1
e54sm0 T TIeiEA = gy (2T €1) ltgm It [01]

Together with Result 1, this result shows that absolutely no group in the society gains from the imposition of
the Byrd Amendment, if the tariff level is calculated by using the dumping-margin elimination method. And this holds
irrespective of the size of the foreign retaliation. At a first inspection, this might seem counter-intuitive but, one must
keep in mind that the tariff level determination follows the rules specified by the legislation of using actual prices in
order to calculate the dumping margin. This method does not necessarily offer much leeway in manipulating the tariff
size in favor of certain groups, and, to no surprise, it is rarely used in AD investigations initiated by the US industries.
However, as the next two results illustrate, when political economy considerations are involved and the tariff level is
set to maximize the tariff revenue, domestic petitioning firms are benefiting from the law by increasing their overall
profitability, as long as they are not targeted by high levels of retaliation abroad.

Result 4 When the AD tariff is calculated to maximize the tariff revenue and the domestic petitioners are not subject to any

foreign retaliation (s = 0), the domestic petitioners benefit from the Byrd Amendment, i.e., Hﬁ‘%;,ﬁ:ﬁ = H;iiﬁg.
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Proof. The domestic firm’s profit functions for the Byrd Amendment and no-Byrd Amendment cases, respectively are:

a+c,—2¢,) tEi(a+ec,— 2¢c a— 3¢, + 2¢,)* t24y?
pop, _(ate—2e)’ dilte-2e), (amdat2e) (
|ter 8b 4b 16b 2b
. a+te,—2cy) 2tMP4(a+ e, — 2¢ e a— 3¢, + 2¢,)*
g, — (@t eam2e)? 2e(ate; m20) (P (a 3620
|ter 8b 8b 8b 16b

But since ti°4 = gtf,:“, it follows that the profits difference is:

=0

ZF4,  _ NEA _cif(ate2c)  cif(atey2eg | () a(ef)”
|e5s=0 leer 4b &b 2b 728

This result clearly indicates that when there is no foreign retaliation, domestic firms benefit from the Byrd
Amendment, if the calculation of the tariff aims at maximizing the tariff revenue.

Result 5 If the tariff-revenue maximization method is used to determine the AD tariff and the domestic
petitioners are subject to full retaliation abroad (i.e., s = 1), then domestic petitioners’ profitability is higher in the

non-Byrd Amendment case vs. Byrd Amendment case (i.e., ﬂl‘*ig:ﬁ;, = ?rﬁ‘%_;,ﬁ:l) if:

(a.) domestic petitioning firms have lower marginal costs (i.e., €5 = ¢4) or
(b.) domestic petitioning firms have higher marginal costs (i.e., ¢; = ¢5) and the size of the market (i.e., parameter a) is larger then the
marginal cost of the domestic firm or the foreign firm (more specificall, @ = (8195/23)+¢; or
equivalently, e = (8425 /23) + ¢,, ¥ = 0).
Proof. See Appendix 4.

From Result 3, dm®/ds < 0vs € [0,1]754 is monotonically decreasing in s. From Result 4,
nfr‘gﬁﬁzu > nl“;i‘ﬁ;, and, from Result 5, nl“;ﬁgﬁ,z, ::nf;%_;,ﬁzl (given c; > ¢y or a = (8196/23)+ c).

Summarizing these findings, then 3s € [0,1], denoted s* where ﬂ[‘iﬁ%g = ?rfr:;é_;,. As long as the foreign retaliation

is below =*, domestic firms’ profitability is larger in the Byrd Amendment case. However, if the retaliation level is set
above =%, petitioners’ profits decline and they might support the repeal of the law. A level of retaliation set below the
s*threshold is illustrated in Figure 1, whereas Figure 2 depicts a level of retaliation above s*.

—— Profit BA Case

— = — Profit NBA Gase

Profit
Profit

aaaaaaaaa

Figure 1: Retaliation Set Below s* Figure 2: Retaliation Set Above s5*

In essence, Result 5 predicts that if a firm operates in large domestic and foreign markets (more precisely,
when a = (842(/23) + ¢, or equivalently, @ = (8195/23) + c,) where it can potentially sell large volumes of

output, then a high level of foreign retaliation hurts its profitability, even if the tariff level is set to maximize the tariff
revenue (which is ultimately disbursed to the petitioners and becomes part of their profits).
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7. Conclusions

As part of the assessment of the Byrd Amendment’s welfare implications, this paper’s goal has been to
establish what gains or losses accrue to different groups in the society. Thus, with a tariff calculated as to eliminate
dumping, the paper demonstrates that there are only losers from the implementation of the law, with
reducedconsumer surplus and profits. In addition, domestic profitability declines with foreign retaliation. However,
this method of calculating the tariff does not allow for any special interests to be served and constitutes a possible
explanation as of why it is not used on a large scale in the AD investigations initiated by the US industries.

If the authorities set the tariff level to maximize the tariff revenue, then the domestic firms obtain higher
profits from the imposition of the Byrd Amendment compared to their profits with no law in place, if they are not
targeted by large levels of retaliation abroad. However, when high retaliation levels target domestic exports abroad,
domestic firms’ overall profitability declines and even petitioners in AD cases have a strong incentive to lobby for the
repeal of the law. Consumers, on the other hand, continue to be hurt and they are the group that does not benefit
from this law, no matter how the tariff is calculated. In conclusion, the Byrd Amendment had and continues to have
an impact on US firms’ behavior toward the protection obtained through AD cases. Moreover, the distortions
introduced by this piece of legislation were serious enough to warrant foreign retaliation against the US exports. As
this paper proves, foreign retaliation had negatively impacted the domestic firm’s profitability which ultimately ceased
to support the amendment.

8. Appendices

Appendix 1: The Byrd Amendment Case Game

Domestic market (Stackelberg leader = domestic firm; follower = foreign firm)

The follower chooses its profit-maximizing output depending on the leader’s output. The follower’s profit function
isTt, = (a— bx; —bx;—c;)x; +(a—bx, — bx, —c, — t)x,. Solve for the optimal x as a function of x,,
ityieldsx; = (a — ¢, — bx,)/2b

The leader’s profit-maximizing output is obtained by plugging the expression for x5 into its profit function
and solving for the profit-maximizing output x,. The leader’s (domestic firm) profit function is
my =[(a— 2¢, + ¢, +t — bx,)/2]xy + (a — bx; — bx; — ¢, —st)x; +t[(a —c, — t — bxy)/2b].
Solving for x4, it yieldsxy = (a — 2¢y + c5)/2band x5 = (a + 2cy — 3¢, — 2t)/4b.

Foreign market (Stackelberg leader = foreign firm; follower = domestic firm)

The same game is played as in the Home market, this time the follower (firm 1) chooses the profit-
maximizing output xj as a function of the output x5 of the leader (firm 2). Follower’s profit function can be written
asmy = (@ — bxy —bx, —¢;)x, + (a— bx] —bx; — ¢, — st)x] + tx, and solving for the optimal level of
xpityieldsx; = (a — ¢, — st —bx3)/2b.

Plugging the expression for x3 into the foreign firm'’s profit function m,, the foreign firm’s profit function
becomes, = [(a+ ¢; — 2c;, + 5t —bx3)/2]x; + (a —bx; — bx, — ¢, — t)x,. Solving for the optimal x3,
it yields x5 = (a + ¢; — 2¢, +5t)/2b and x] = (a —3¢; + 2c, — 3st)/4b. Thus, it follows immediately
that Home'’s and Foreign’s equilibrium prices arep = (a + 2¢, + ¢, + 2t)/4and p* = (a + ¢, + 2¢, + 5t} /4.
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Appendix 2: The no-Byrd Amendment Case Game
Domestic market (Stackelberg leader = domestic firm; follower = foreign firm)

The follower chooses its profit-maximizing output depending on the output level chosen by the leader. The follower’s
profit function is

My = (@ — bxy —bx; —cs)x; + (a — bxy — bxy —c; — t)x,. Solve for the optimal x5 as a function of x;
and obtain x5, = (& — ¢, — t — bx,)/2b

The leader’s profit-maximizing output is obtained by plugging the expression for x5 into its profit function
and solving for the profit-maximizing output x;. The leader’s (domestic firm) profit function is

my =[(a— 2cy + o+t — bxy)/2]xy + (a — bxj — bx; — ¢y )x4. Solving for the optimal leader’s
output level x4, thusxy = (a — 2¢y + ¢, +t)/2band x, = (a + 2c; — 3¢, — 3t)/4b.

Foreign market (Stackelberg leader = foreign firm; follower = domestic firm)

The same game is played as in the Home market. Firm 1 chooses the profit-maximizing output as a function
of the output of the leader (firm 2). Follower’s profit function

isty = (@ —bxy —bxy, —cy)xy + (a— bxy —bx; —cy)x] and the optimal output is
x;=(a—cy —bx3)/2b

Plugging the expression for =xi into the foreign firm's profit function w5, the profit
becomesm, = [(a+ ¢; — 2, —bx3)/2]x5 + (a — bx; — bx, — ¢; — t)x,. Solving for the optimal leader’s
output level x3, it yieldsxs; = (a +¢; —2¢,)/2b and x; = (a — 3¢, + 2¢c,)/4b. Therefore, it follows
immediately that Home's and Foreign’s equilibrium  prices arep = (a+ 2¢; + ¢, +1t)/4 and
p*=(a+c, +2c)/4
Appendix 3: Non-negativity conditions-tariff, output, and prices
Dumping-margin elimination method: Byrd Amendment case (Conditions 1 and 2)

Since 8t54 / 8s = 0 and 8st54 / @s = 0, thenx, and xjare decreasing in s and x3 is increasing in s. For
x; = 0Ws € [0,1]one hasa = 2e, which also ensures that x; > Oand x; = 0Ws € [0,1]. The only remaining
condition is x, = 0%s € [0,1], which boils down to having a+4c; —5¢, =0 when s=1 |If
4c, /3 = c; = ¢y, then condition @ = 2c5 is stronger than condition a + 4c; — 5¢; > 0, which guarantees that
output levels, the tariff level, and prices are all non-negative. Conversely, if c; = 4c; /3, then condition

a + 4c; — 5S¢, > 0 s stronger than condition @ > Zc, such that output levels, the tariff level, and prices are all
non-negative.

Dumping-margin elimination method: No-Byrd Amendment case (Condition 3)

The non-negativity condition for x4 is @ —2¢; + ¢, = 0, which also satisfies x3 = 0. For x5 = 0, it is
required that @ + 5¢; — 6¢, = 0 and for x3 = 0, it is required that a + ¢; — ¢, = 0. With ¢, = ¢;, condition
a + 5¢; — 6c, = 0 is stronger than a + ¢; — ¢, = 0 and thus it ensures that both x, and x3 are non-negative.
Conditions @ — 2c, + ¢, == 0 and a + 5¢; — 6¢5 == must hold simultaneously, which requires that a = ¢, = ¢;.
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Tariff revenue-maximizing method: Byrd Amendment case (Conditions 4 and 5)

x;=(a—18¢c; +17¢c,)/4b=0 (@ s=1 as x; is decreasing in s) and
xy=(a—2¢c;+cy)/2b=0.If ¢y =y, thena —18cy + 17cy, = a — 2cy + €5, thus a —2¢c4y + ¢, = 0
ensures that both x; =0 and xj > 0. If ¢y > ¢y, a—2¢ +¢, »a— 18c; + 17c,, thus condition
a— 18cy + 17¢, = 0 ensures that x4 = 0 and x; = 0.

Additionally, for x, = (a +2¢; —3c, —2t5")/4b > 0 the following inequality must hold
(a + 2¢4 — 3¢,)/8b = 0 which also guarantees that t2° =0, p = 0, and x5 = (a +¢; — 2¢,)/2b = 0 at
5 = 0 (x; isincreasing in s). If c; > ¢y, comparing conditions @ + 2c4 — 3¢, = 0and a +¢; —2¢, = 0, itcan
be easily demonstrated that condition @ + 2¢; — 3¢, = 0 is stronger and therefore ensures that x5 = 0, t2* = 0,
p =0, and x3 = 0. Conversely, if ¢; = ¢,, then condition a + ¢; —2¢, = 0 is stronger than condition
a+ 2c; —3c, == 0 and thus condition a + ¢y — 2¢c, = 0 ensures the following inequalities holdx, = 0,
tid > 0,p=0,and x3 > 0.

Moreover, if c; = ¢, conditions @ —2¢y + ¢; = 0 and a + 2c; — 3¢, == 0 must hold simultaneously to
guarantee that x,, xj, x,, x5, p, and t5° are all positive, which leads to the following condition a = c,.
Summarizing, when ¢, = ¢4, the set of conditionsare a = ¢, = ¢4, a —2¢; + ¢, > 0,and a + 2¢4 — 3¢, = 0.
If ¢; = c,conditions a — 18¢c; + 17¢, = 0 and a + ¢; — 2¢, =0 must hold simultaneously, which means
a = c;. Summarizing, when ¢; = ¢,, the conditions are a>=¢; =, a—18c; + 17¢, = 0, and
a+cy —2c, = 0.

Tariff revenue-maximizing method: No-Byrd Amendment case (Conditions 6 and 7)

The required non-negativity conditions for this case are: ti- = 0,or equivallently,a + 2¢; —3cy, = 0
which also ensures that x, > 0. Condition xy > O requires a = Zcy — c5. Condition x3 = 0 requires
a+ ¢, —2c, = 0. It can be easily verified that if ¢, = ¢, then @ + 2c; — 3¢, = 0 is stronger than condition
a+ ¢, —2¢, = 0, which guarantees that t™4 = 0, x, = 0, and x3 > 0. However, if ¢, = ¢, the reverse is
true, ie, a +¢; —2c, = 0 is stronger than condition a + 2¢; — 3¢, = 0 such that 54 = 0, x, > 0, and
x; = 0. Further on, condition =i =0 requires a— 3¢; +2c, = 0. Thus, if c, =¢,, conditions
a+ 2c; —3c, =0and a — 3¢y + 2¢, = 0 must hold simultaneously, which required the following inequalities
to hold a = ¢, = c4. Similarly, if ¢; = «¢,, conditions @ — 3¢y + 2¢, = 0 and a + ¢; — 2¢, = 0 must hold
simultaneously, which leads to @ = ¢y = c.
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Appendix 4: Proof of Results

Proof Result 2:

Case 1: (The tariff level is set to eliminate the dumping margin)

Domestic firm’s profit function is ?rﬁ‘%_#l =(p— )% +(p° — ¢y —stE4yxs +¢54 5 or

™

-2c,+ (@—3c,+2c,—3st0a )2 .
41}?1"9;%#1 = {g-l- tfﬁ,l) (a+c, —2¢,) +—= T Sam)” 4 $84 (g — 3¢, 4 2¢,) — 2(tF4)?
Differentiating with respect to s, it yields:

B4b "Fr?:’:l _ arB4 12 d(st24) B4

. —“mdj_ [r:r, +c, — 201] — ?—“m—ds (rx —3cy + 2¢; — 351’de+
A rreBAD

+d—£’”~(a—3c2 +2¢y) — EL‘drE;i:'—}

Since tZ: = (c; —¢,)/(2—s5), the above derivatives are calculated as: dtZs /ds = (c; — ;) /(2 —5)7,
d(stZ4y/ds = 2dt54 ds, and d(t54)? /ds = 2¢54 (de54 /ds). Thus

™

B4bm’ts  gpB4 3dtzn,
r3.'s| o= dim (a+c; —2¢y) — d.:m(ﬂ—3cl +26, —3stin) +
4 A
+‘*—fﬂl(a — 3¢, +20y) — 4t54 —“mdi.

Rearranging, the above becomes:

94bm 54/ Os = (dtgs /ds)(2 —s)  [~a(2 —5) — 20¢; + 22¢; + 17sc; — 18scy]

Denote the expression in the square brackets by ¥, thendy/ ds = 2bx, + 16(c, — ¢;) = 0. Thus, ¥ is maximum

when
5 = 1.But

Vie=1 = —(@—2¢, +¢;) —2(¢; — ¢;) < 0, thus ﬂﬂfj,ﬂ, /s < 0¥s € [0,1]

Case 2: (The tariff level is set to maximize tariff revenue.) The domestic firm’s profit function is:

54, — (a—zc._+cz+2r§f‘j(a—zc._+cﬂj+ 1BA a+2c,— 36, — 208 + (a—3c,+2c,—3scoi)?
leg 4 P e 4b 16k

Differentiating it with respect to s, it yields:
A
E“Tﬁ_rgﬁ _ —Eur'EﬁIfrz—Ec._+Zcz—Esr’E:q} _ —Grﬁf"x: <0
8z 16k 4
It follows that ﬁf’r‘,;é_;, attains its maximum when the domestic firm faces no retaliation abroad.

Proof Result 5: In the Byrd Amendment case, the domestic profit evaluated at the tariff level that maximizes the
tariff revenue is

Hﬁ%ﬁ = (p—cy)xy, +(p" — ¢y —st5F)xg + 58 x, Thus,

P z P : ap 12
BA le—Zc,+eg) B4 te—Zeyteg) | (a—3c,+2cg)
mB, = Ly - -
leg 1] t iy 4b + 16b
. " 2. BA.2 rBAN2
—6.5'1'3“1 (a—3c, +2e,) n Sz Lrﬁ. 3 n Lrﬁ. 3
s 168 18b b

When domestic firms face full retaliation abroad (s = 1) the domestic profit is:
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FA, (a— 26, +¢,)* ., (—a+5¢c,— 4c2j+ (a— 3¢, +2¢,)7  17(tE4)?
e =1 sb r 8b 165 165

In the no-Byrd Amendment case, the domestic profit evaluated at the tariff that maximizes the tariff revenue is

T’El':f.BA (p—ocy)x, +(p" — cy)x]. Plugging in the optimal levels for output and prices, it yields:

vea _ (@—2c; +cy)” vpa (&~ 201 1 ¢3) N () + (@ — 3¢y +2cy)°

T NBA =

e 8b i 8b 8b 165
Since 1% = 2t24 /3, the domestic profit evaluated at the tariff that maximizes the tariff revenue is:

wea _ (@—2c+c))® L (a—2c+tc) (57 (@a—3c+2cy)°
T NBA = P +

tr gb ab 18b 16k
Thus, the difference of the profits in the Byrd and No-Byrd Amendment cases is written as:
i —a +5¢; — 4c,)  17(t5)? a—2c,+ ¢, tedy?

TTE:IEA - TEN%%A —_ tff ( 1 ;j _I_ ( tff [ 1 ;j _ ( t

legr s=1 It ab 16b 6b 18b

Further  simplifications  yield the following inequality ﬂﬁ‘%ﬁﬁq:‘:ﬁl‘iﬁ‘ﬁg if and only if

9(9a+ 74c, — 83c,) < 8(13a— 22c; + 9¢;) = 23a — 842¢, + 819¢, = 0.In order to establish when
this inequality holds, two possible cases emerge based on the non-negativity conditions derived for the tariff revenue-
maximizing method.

Case 1. a >=>c, =cy; (which corresponds to the non- negativity Conditions 4 and 6). Then,

23a — 842c, + 819c, = 23a — 23c, — 819¢, + 819c¢, > Oorm,, r}.BA =T rBA

F=1"

Case 2: a = ¢y = c5 (which corresponds to the non-negativity Conditions 5 and 7). Let a = ¢, + @ and
€, =¢; — 2, with @ = 0 and £ = 0. Replacing these values in expression 23a — 842¢, + 819c¢., it becomes
23a —842cy + 819¢, = 23a —819(5. If 23a — 819f = 0, then

23a —842cy + 819, > Dor?rlr;.gg, = le;;;,

F=1"
With a=¢ +a and ¢, =c¢; — ffthena =c, +a+ [ and, 23a— 8195 =0 is equivalent to

242
a =

,8 +c,0ra= —,8 + c4. The last two inequalities can be interpreted in the following manner: if the

domestlc and the foreign markets are large enough (i.e., parameter @ exceeds the right-hand side values), in addition to

less cost-efficient domestic firms (i.e., c; = c5), the domestic profitability is lower in the Byrd Amendment case
compared to the no-Byrd Amendment case, if there is full retaliation abroad.
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