11 June 2018, 38th International Academic Conference, Prague ISBN 978-80-87927-59-5, IISES

DOL: 10.20472/IAC.2018.038.017
YOUNG-HAN KIM

Sungkyunkwan University, Korea, Republic of

WELFARE IMPLICATIONS OF UPSTREAM SUBSIDY,
COUNTERVAILING DUTIES, AND LIMITED VERIFIABILITY

Abstract:

Based on a simple model integrating political contribution provided by exporting firms and
verifiability problem of export subsidy for the upstream firms within intricately fragmented
production processes, this paper demonstrates that strategic export policies influenced by political
contribution can deteriorate social welfare. Moreover, when it is more difficult to identify the
government subsidy provided to upstream firms within complicated vertical value chains, there is
larger distortion due to higher export subsidies manipulated by the political contribution. Therefore,
even if countervailing duties are imposed against the export subsidies, when the probability to
detect the export subsidy is lower, the export subsidy dominates the countervailing duty with the
distortion due to political contribution aggravated by the lower detection probability. These results
implicate that with the deepening fragmentation of global production networks, as it gets more
difficult to verify the subsidy provided to upstream production processes, it is more likely that the
indirect and hidden strategic government interventions can be made. Therefore, it is imperative to
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1. Introduction

With the unprecedented progress of global market integration in recent decades, the
intensifying cross-border competition within oligopolized industries has made the
government intervention to provide strategic edge for domestic firms a prevalent
feature. At the same time, fragmentation of global production networks has become a
dominant corporate strategy with the advent of information technology revolution and
sharp reduction in cross-border transaction costs. As a result, it has become much
more difficult and complicated to identify government intervention to provide
competitive edge to a certain stage of production process within the whole fragmented
production processes.

OECD (2010) has reported that EU government intervention to provide competitive
edge to domestic firms has increased steadily to the level of 1% of total EU GDP even
if EU has applied the strictest control over the subsidy among OECD countries.
Moreover, OECD reports that “it is getting more difficult to identify the intervention
since a wide variety of different instruments are used including direct subsidies, tax
breaks or loan guarantees in various stages of production processes. Governments
subsidize inputs or buy a firm’s products at an above-market price.” * OECD is also
concerned about various types of distortion caused by government subsidies targeting
to provide strategic advantages to their domestic firms. The costly distortions caused
by government subsidies take the form of price distortion, productive inefficiency
caused by capital misallocation, and the social cost of rent-seeking via politically
manipulated subsidies. Moreover, in 2015, U.S. administration released a special
report to U.S. congress that identifies Chinese government’s stealth subsidies to make
their products unfairly competitive in the US market. The U.S. national effort to monitor
and identify types of unfair subsidies will be significantly strengthened under the
Trump administration.®

Reflecting these trends, this paper aims to examine welfare implication of government
subsidies to provide strategic advantage for domestic firms focusing on the case
where the subsidy is offered to an upstream firm within vertical production networks. In
addition, we determine the welfare impacts of varying level of verifiability of the
subsidy given to the upstream firm within complicated vertical production processes.

The seminal papers by Brander and Spencer (1985) and Eaton and Grossman (1986)
have shown that strategic trade policies can improve social welfare by providing
strategic advantage, i.e., the Stackelberg leadership advantage, to domestic firms as
long as the competing government does not take equivalent or countervailing policy

1 See OECD (2010), Policy Roundtables: Competition, State Aids and Subsidies
8 Mr. Trump’s trade policy on China will be tough and aggressive, having publicly mentioned that “China’s unfair

subsidy behavior is prohibited by the terms of its entrance to the WTO and I intend to enforce those rules and
regulations. And basically, | intend to enforce the agreements from all countries, including China.”
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measures. Nonetheless, strategic trade policies turned out to deteriorate social
welfare when the policies are manipulated with political contribution even if the
competing government takes no action. (Kagitani, 2009). The politically manipulated
strategic trade policies deteriorate social welfare because the distortion caused by the
rent seeking incentives of political contribution dominates strategic gains from
strategic trade policy intervention. Although welfare deteriorating effect of politically
manipulated strategic trade policies was well demonstrated by earlier literatures such
as Kagitani (2009) and Fung et. Al (2009), the impacts of increasingly complicated
vertical production networks and the resulted difficulties in identifying the subsidies
given to an upstream production process within the long range of vertical production
processes have not been properly analyzed as far as we understand. This paper
targets to examine how complicated vertical production networks and the limited
verifiability of subsidies to upstream firms influences the welfare effects of strategic
trade policies.

Bagwell and Staiger (2006) analyze the economic impacts of the international subsidy
discipline by formulating the GATT/ WTO subsidy game: with a countervailing duty, an
importing country can challenge any positive subsidy offered by an exporting country.
In the game, they show that GATT subsidy rule is more efficient than WTO subsidy
rule. The study is along the line with the researches that argue against the current
WTO subsidy disciplines (Sykes, 2005; Brou and Ruta, 2013; Horlick and Peggy, 2016;
Lee, 2016). In our study, we also doubt about the efficiency of the WTO dispute
system. Our main result shows that the exporting country has always an incentive to
offer the upstream subsidy that never be offset by the countervailing duty imposed by
the importing country.

This paper is also related to a strand of literature regarding the economic impact of
countervailing duties on social welfare (Grossman, 1986; Dixit, 1988; Collie, 1991).
Spencer (1988) examines the condition under which the countervailing duty offsets the
capital subsidy. In a similar context, Ishikawa and Komoriya (2007) studies the effect
of capital subsidy and export subsidy, and the countervailing duty when there are cost
asymmetries between subsidized firms. Brou and Ruta (2013) study how the optimal
design of the subsidy rule under GATT/WTO affects domestic subsidies within trade
agreements.

We set up a simple oligopoly model where representative firms from two countries
compete a la Cournot fashion based on intermediate goods provided by upstream
firms of each country. The domestic government considers the strategic trade policies
while she is politically biased by the political contribution made by the domestic firm
that can influence the policies. Therefore, corporate sectors’ political contribution
schedule can actually influence and design the government policies since the policy
maker’s appreciation level of the political contribution is known to corporate sectors.
Moreover, we consider the limited verifiability of the subsidy provided to the upstream
firms within complicated vertical production networks. Based on the model, this paper
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demonstrates that strategic export policies influenced by political contribution can
deteriorate social welfare. Moreover, when it is more difficult to identify the
government subsidy provided to upstream firms within complicated vertical value
chains, there is larger distortion due to higher export subsidies manipulated by the
political contribution. Therefore, even if countervailing duties are imposed against the
export subsidies, when the probability to detect the export subsidy is lower, the export
subsidy dominates the countervailing duty with the distortion due to political
contribution aggravated by the lower detection probability. These results implicate that
with the deepening fragmentation of global production networks, as it gets more
difficult to verify the subsidy given to upstream production processes, it is more likely
that the indirect and hidden strategic government interventions can be made.
Therefore, it is imperative to make further efforts to enhance the verifiability of the
hidden subsidies to reduce welfare deterioration caused by the politically manipulated
strategic trade policies.

This paper is structured in the following way. Section 2 discusses the benchmarking
model and the feature of equilibrium without political contribution in the exporting
country. Section 3 examines the equilibrium where political contribution is made by the
exporting firms to influence the government policies. Section 4 determine the welfare
impacts of political contribution in the strategic trade policies with varying verifiability of
the subsidy provided to the upstream firms. Section 5 discusses the policy implications
and concludes.

2. Benchmarking discussions: Equilibrium without political contribution in the
exporting country

There are two countries, an exporting country and an importing country. In the
exporting country, there are an upstream firm (firm u) and a downstream firm (firm 1)
that produces a good and exports it to the importing country. In the importing country,
there is a local firm (firm 2) that serves its own country. In the importing country, firm 1
and firm 2 compete a la Cournot fashion. A representative consumer in the importing
country has a quasi-linear preference. Good b is a numeraire and is a perfectly
competitive good. The utility function of the consumer is given as follows:

1 1
U(41,q2,b) = ag: + aq; —5qf =595 — 1q2 + b, a >0,
(1)
where ¢, and g, are the consumption of good 1 and 2, respectively. From the utility
maximization, we obtain the following inverse demand functions for good 1 and 2 as

pi=a—q;—q; for i,j=1,2 and i # j.

The profit of the downstream firm m;, the profit of the upstream firm m,, and the
profit of the foreign firm m, are, respectively,
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M =@ —Dg=(@—q1 —q—Daqy,
(2)

M, = (P2 —0)q = (@—q; — q; — ©)qy,
(3)

M, =U—-c¢+s)g=U—-c+s)q
(4)

where [ is the price of the intermediate good, c; is the unit cost of producing the
intermediate good that is equal to ¢, and c is the production cost of firm 2. To
produce one unit of the final good, one unit of the intermediate good is required (Lin
and Saggi, 2007). It is assumed that firm u in the exporting country does not provide
the intermediate good to firm 2 in the importing country. Firm 2 purchases the
intermediate good at a cost of ¢ from the local market. Moreover, the government of
the exporting country provides production subsidy to the upstream firm by s.

We assume that there is a probability of verification p € [0,1] (Bull and Watson, 2004;
Kvalgy and Olsen, 2009). The importing country can request WTO panel in
challenging the exporting country’s subsidy practice. WTO panel verifies the case with
the probability u, and then the countervailing duties will be enforced; the importing
country will impose a countervailing duty against the subsidized good made in the
exporting country. With probability 1 —u, however, the importing country will not
impose any countervailing duty due to the failure to verify the case.

The model is structured as a four-stage game. In stage 1, the exporting government
sets its production subsidy. In stage 2, taking the production subsidy as given, firm u
chooses a profit-maximizing price for the intermediate goods provided to firm 1. In
stage 3, the importing country’s government challenges the legitimacy of the
production subsidy according to WTO Subsidy Countervailing Measure (SCM)
agreement. In stage 4, if the subsidy provided to the upstream firm is verified, the
foreign country is allowed to impose a countervailing duty on the imports. Then firm 1
and firm 2 compete a la Cournot fashion. The solution concept of the game follows
subgame-perfect Nash equilibrium. Using backward induction, we solve the game.

2-1. Upstream Subsidy, Countervailing Duties, and Verifiability

When production subsidy for the upstream firm is unverifiable, in the fourth stage of
the game, firm 1 and firm 2 maximize profits by choosing their quantity after observing
the intermediate good price. Solving for the Cournot-Nash equilibrium quantities, we
obtain the equilibrium quantities, q;5 and q,y, and the equilibrium profits, m;5 and
T,y as:
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qin() = (a+c—21)/3,
qn () = (@a—2c+1)/3, (5)

mny(I) = (a+c—2D?%/9, ()
=(a—2c+1)?/9 (6)

In the non-verifiable case where the WTO panel fails to prove the subsidy program of
the exporting country, firm 1 obtains m;, while firm 2 has m,,. The quantities and the
profits of the two firms, in the equilibrium, are described as a function of the price of
the intermediate good I that will depend on the level of upstream subsidy s.

However, if the exporting country’s subsidy is verified by the WTO panel, the importing
country will impose a countervailing duty f on the imported goods. The importing
country chooses the countervailing duty that maximizes the country’s welfare within
the range allowed by the WTO rules and firm 1 chooses the optimal quantity that
maximizes its profits net of f as*:

f = argmax SW,

where SW, = U(qivU, ), q2v (1, ), b) + oy (I, f) +
faw(,f) (7)

g1 =argmax m(I,f) =(@1—-1—flaa=(@—q1—q2— 1 — f)q..
(8)

After observing both the intermediate good price and a countervailing duty, firm 1 and
firm 2 choose a profit-maximizing quantity. We obtain the equilibrium quantities, g,y
and q,y, and the equilibrium profits, m;;; and m,y, of the four-stage subgame as

quw,f)=(a+c—2f—-21)/3, Qv (L,f)=(a—2c+f+1)/
3 )

4 “Material Injury” is a key concept when the importing country/WTO sets a countervailing duties. According to
Antidumping and countervailing duty handbook (2015) released by U.S. International Trade Commission, material
injury includes not only “(1) the volume of imports of the subject merchandise, (2) the effect of imports of that
merchandise on prices in the United States for domestic like products, and (3) the impact of imports of such
merchandise on domestic producers of domestic like products in the context of production operations within the
United States. but also (4) actual and potential declines in output, sales, market share, profits, productivity, return
on investments, and utilization of capacity; (5) factors affecting domestic prices; (6) actual and potential negative
effects on cash flow, inventories, employment, wages, growth, ability to raise capital, and investment; (7) actual and
potential negative effects on the existing development and production efforts of the domestic industry, including
efforts to develop a derivative or more advanced version of the domestic like product.” Thus, de facto, we conclude
that the importing country sets a countervailing duties to maximize the social welfare.
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(L f)=(a+c—2f—-2D%/9, 1, f)=(a—2c+f+1?/9
(10)

Substituting (9) and (10) into (7) and taking the derivative the (7) with respect to f
gives the optimal countervailing duty as:

f*=Qa—-c—-41)/11
(11)

The optimal countervailing duty is more sensitive to a price of the intermediate good
relative to a market size and a production cost. Countervailing duties increase with the
intermediate good price. It implies that the importing country government sets a higher
countervailing duties when observing a lower intermediate good price.

Next, consider the third stage of the game in which the importing country challenges
the validity of the exporting country’s production subsidy under the WTO SCM
agreement. With the probability u, the WTO panel verifies the exporting country’s
practice of the production subsidy, in which case the foreign government will be
authorized to retaliate by choosing a countervailing duty on the imports. With the
probability 1 — u, the panel fails to prove the use of the subsidy, in that case the
importing country will not impose the countervailing duty.

In stage 2, firm u sets a profit-maximizing price for the intermediate good, taking into
account the demand for the intermediate good that is derived from the expected
demand of the final good E|[q;(/,u)]. Based on the derived demand, firm u seeks to
maximize its expected profits with respect to the intermediate price (Goh, 2005; Lin
and Saggi, 2007):

[ =argmax E[n,] = —c+s)E[q:(I, )]

where E[q,(I,p)] = (1 —p) *qinU) +pxqy(I) and let E[q,(I,w)] define the
expected demand of intermediate goods.

Taking the first derivative of the demand curve with respect to the probability, we
obtain 9E[q,(I,u)]/0u < 0 since q.y(I) > g1y (I). From the maximization problem, we
obtain the optimal intermediate price and the optimal profits as:

_a  3c(11-2p)
W =3+ 31— o

s(u)
7 (12)
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E[m,]
= (I(u) — c+s)E[q, (I (1), W] (13)

The impact of the subsidy s on the intermediate good price is given as dI(u)/ ds <
0. Using the envelope theorem, we simply derive the effect on the upstream firm’s
profits of the production subsidy as 0E[m,]/ ds = E[q,(I(w), )] > 0. The envelope
theorem also shows the effect of the probability of the verification on the upstream

firm's profit as 0E[m,]/dp=—-U() —c+9s)[qnUW) —qnU@)]1 <0 . We
summarize the result into the following Lemma.

Lemma 1. The upstream production subsidy decreases the intermediate price while
increasing the upstream firm’s profits. The probability of the verification decreases the
upstream firm’s profits.

From Lemma 1, first, we focus on the effect of the upstream subsidy on the
intermediate good price and the upstream firm’s profits. Note that the upstream
subsidy drops the optimal price of the intermediate good. If the government offers s to
firm u, half of total s (or 50 % of s) will be passed through to firm 1 producing the
final good in the duopoly market. We call it a pass-through effect (Gaudin, 2016). By
virtues of the upstream subsidy, the upstream firm provides the intermediate good to
firm 1 at a reduced price, which induces firm 1 to improve its export performance,
thereby increasing a demand for the intermediate good. As a result, firm u can
achieve higher profits. Second, the probability of the verification reduces the upstream
firm’s profits. When the probability becomes large, firm 1 produces less, so that the
expected demand for intermediate good decreases, leading to a reduction in profits of
the upstream firm.

The exporting country’s government is concerned with maximizing social welfare. Let
E[W(s)] represent the social welfare of home country. In stage 1, the home
government chooses the optimal level of the subsidy, s, to maximize the aggregate
welfare:

s = argmax E[W(s)]

where E[W(s)] = (1 — ) * E[myy (] + p * E[myy (1, )] + E[my] = sE[q, (I, w)].

From the welfare maximization problem, the equilibrium subsidy is obtained as:

se(w)
_a(1331 — 1276p + 288u?) — c(1331 — 1474u + 1924?)

(11 — 4p)(121 + 12p)

(14)
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The exporting country sets a positive production subsidy for the upstream firm that is
passed through to the downstream firm. The optimal amount of the production subsidy
is obtained as the subgame-perfect outcome of the four-stage game. Next,
substituting the optimal subsidy into (12) and (13) gives the optimal price of the
intermediate good and profits of the upstream firm. We obtain the optimal
countervailing duty by substituting the optimal price of intermediate good into (11).
Last of all, substituting the optimal price of intermediate good and the countervailing
duty into (5),(6),(9), and (10) gives the equilibrium quantities and profits (see Table 1).

Proposition 1. As the probability of the verification decreases, (a) the government in
the exporting country provides a higher level of subsidy, (b) the upstream firm sets a
lower price of the intermediate good, and (c) the government of the importing country
imposes a higher level of a countervailing duty. (d) the social welfare of the exporting
country increases while the social welfare of the importing country decreases.

The proof is in Appendix A. Proposition 1 shows that when the probability of verifying
the illegal subsidy decreases, the exporting country increases the production subsidy,
which reduces a price of the intermediate good. In response to this, the importing
country prepares a strong countervailing measure to protect its local firm from
competing with the exporting firm that is indirectly subsidized through the intermediate
good price. The result implies that a lower probability may result in a greater market
distortion. At a lower probability, the exporting country distorts the market by offering a
higher subsidy to which the importing country intervene the market by choosing a
higher countervailing duty. The higher subsidy makes the exporting country better off
while the higher countervailing duty makes the importing country worse off. We can
calculate the size of the maximum distortion in each country by subtracting a social
welfare level at the highest probability (u = 1) from the one at the lowest probability
(u = 0). The maximum size of the welfare distortion in each country is as follows:

3
SWi(u=0)-SW,(u=1) = ﬁﬁaz —2lac + 11c?)

3(50a? — 131ac + 84c?)
2888

SWo(p=0) =SW(u=1) = -

The exporting country that distorts the market of the importing country by subsidizing
the upstream firm improves its own social welfare while the importing country that is
distorted by the subsidy experiences the welfare deterioration.

3. Equilibrium with political contribution in the exporting country

Consider a political market in which a production subsidy for the intermediate good is
set by the strategic interaction between firm 1 and the exporting country’s government.
Firm 1 may exert influences on a political process through a political contribution. In
exchange of the contribution, the firm obtains a production subsidy in the indirect way;
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the upstream firm receives the production subsidy passed through to the downstream
firm. The incumbent policy maker tries to keep the political power by maintaining
reputation and popularity through a campaign spending funded by the political
contribution.

Accordingly, the exporting country’s government concerns itself with the political
donations received from the home downstream firm as well as the level of aggregate
welfare. The government objective function consists of the aggregate welfare W (s)
and the political contribution C, by firm 1, i.e., politically weighted social welfare
function. Accordingly, the government’s objective function will take a similar form as in
Grossman and Helpman (1994):

G(s) =W(s)+ (6 —1)C,

where 6 is the weight that the home country’s government places on the political
contribution. There is no restriction on the political contribution. If 6 > 1, the
government will pay more attention to the contribution with a heavier weight on
political contribution than general voter’s welfare®.

The model is structured as a five-stage game. The timing of the game is as follows. In
stage 1, firm 1 offers the exporting country’s government a campaign contribution
schedule as a function of the subsidy provided by the government. In stage 2, the
government sets its production subsidy, taking the contribution schedule as given. In
stage 3, taking the production subsidy as given, firm u chooses a profit-maximizing
price for the intermediate good provided to firm 1. In stage 4, the importing country’s
government challenges the legitimacy of the production subsidy under WTO SCM
agreement. The WTO panel can prove the exporting country’s practice of the
production subsidy with the probability u, in which case the foreign government will be
authorized to retaliate by choosing countervailing duties on the imports. With the
probability 1 — u, the panel cannot prove the use of the production subsidy, in which
case the foreign country will not impose countervailing duties on the imports. In stage
5, if the upstream subsidy is verified (not verified), the importing country sets an
optimal countervailing duty (zero duty) on the subsidized good, and firm 1 and firm 2
compete a la Cournot fashion.® The solution concept of the game follows subgame-
perfect Nash equilibrium.

5 Kayalica Lahiri (2007) assume that 8 > 1 so that the government puts a heavier value on the contribution when
it receives more than when firm 1 pays to lobbyists.

6 The WTO rule on the Subsidy Countervailing Measure (SCM) goes as follows: ‘Importing countries might be
allowed to take countervailing measures such as duties against specific subsidies provided by the exporting
country to export-related industries when such subsidies have caused significant damages to the importing
country’s industries.’
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3-1. Upstream Subsidy, Countervailing Duties, and Verifiability with Political
Contribution

In the fifth stage of the game, in case of non-verifiable production subsidy for the
upstream firm, after observing the intermediate good price, firm 1 and firm 2 maximize
profits by choosing their quantities. Solving for the Cournot-Nash equilibrium quantities,
we obtain the equilibrium quantities, g,y and gq,y, and profits, m;y and m,y

qin() = (a+c—21)/3,
qn() = (a—2c +1)/3, (15)

() = (a+c—2D?%/9, ()
=%(a—2c+1)2/9 (16)

In the fifth stage of the game, however, if the WTO panel verifies the upstream subsidy,
the importing country sets the optimal countervailing duty f on the imported good.
The importing country’s government sets an optimal countervailing duty that
maximizes the country’s welfare and firm 1 maximizes the profit as:

f* = argmax U(qlV(Ilf)l qZV(I:f);b) + T[ZV(I'f) +
faw{, f) (17)

L= —I-Han=@—q1—q—1—- g
(18)

After observing both the intermediate good price and the countervailing duty, firm 1
and firm 2 choose a profit-maximizing quantity. The equilibrium quantities, g, and
q.v, and the equilibrium profits, m;;; and m,,, of the five-stage subgame in the
verifiable case are

quw,f) =(a+c—2f—-21)/3, q2v (L, f)
=(a—-2c+f+1)/3 (19)

(I, f) =(a+c—2f -=2D?/3, m(U,f)
=(a—-2c+f+D?/9 (20)

Substituting (19) and (20) into (7) and taking the derivative it with respect to f gives
the optimal countervailing duty as:

(D = (2a — ¢ — 41)/11.
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Next, consider the fourth stage of the game in which the importing country requests
WTO panel to determine whether the exporting country uses an illegal subsidy. The
WTO panel can prove it with the probability u, in which case the importing country
imposes a countervailing duty on the subsidized good. Otherwise, a countervailing
duty will not be enforced.

In stage 3, firm u chooses a profit-maximizing price for the intermediate good, taking
into account the derived demand for the intermediate good, E[q,;(I, )] = (1 — w) *

qin() + pu* qp (D)

I" =argmax E[n,] = (I —c+s)E[q:(I, )]

The home country’s government is interested in collecting political contribution C,. As

well, the government is concerned with maximizing a social welfare. The political
objective function of the home country’s government consists of the political
contribution and the social welfare. Let E[W (s)] represent the aggregate welfare of
the country. Let E[W(s)] — C,(s) represent the net social welfare of the country. In
stage 2, the incumbent government chooses the optimal level of the subsidy to
maximize its objective function, taking the political contribution schedule as given,

sp = argmax E[W(s)] + (0 — 1)C,(s)
(21)

where E[W(s)] = (1 —p) * E[myn(s,u)] + u* E[myy (s, W] + E[my (s, )] — sE[q1 (s, 1)] -
Note that when 6=1, the government becomes a benevolent social welfare maximizer
that sets an optimal production subsidy for the domestic firms since the political
contribution is cancelled out in the political objective function due to the negative
contribution in the firm’s profit function.

The politically optimal subsidy satisfies the following condition:

dE[W (s)] dc,(s)
ds +(6—1) ds

=0 (22)

Next, consider the first stage of the game in which firm 1 makes a political contribution
contingent on the government’'s subsidy policy’. The profits net of the political

7 For a positive contribution, we apply truthful contribution schedules as in Grossman and Helpman (1994) and
sets the schedule C,(s) = max{E[m,(s )] — B;} where B; > 0 is reservation profits and is a positive constant. If we
substitute it into (23), the objective function is transformed into. s; = argmax E[W (s)] + (6 — 1)E[n;(s ) — B4]; the
government chooses the optimal subsidy to maximize the joint welfare of the general voters and the firm.
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contribution is defined as E[m;(s )] — C,(s). The contribution schedule should satisfy
the participation constraint of the government in which the politically weighted social
welfare should not be lower than the social welfare without lobbying activity.

E[W(s)] + (6 — 1)C, = E[W(s/)].

Firm 1 attempts to minimize the political contribution so that the participation constraint
will be binding and we have

Cp = E[W(sD)] — EW(S)]/ (8 — 1) .

Substituting it into E[m;(s )] — C,(s) yields E[m;(s)] — (E[W(ss)] — E[W(s)])/ (6 — 1).
In the equilibrium, the optimal subsidy must satisfy

dE[m(s)] 1 dE[W(s)]

ds -1 ds
=0 (23)

From the above equations, we derive the following equilibrium condition dE[m;(s )]/
ds = dC,(s)/ds implying that the marginal effect of the policy change on the profit of

firm 1 is equal to the marginal effect of policy change on the political contribution.
Consequently, we obtain the equilibrium subsidy under the political economy as

(6(a(1331 — 12764 + 288u2) — (1331 — 1474y + 192u2))
(11 — 4p) (363 — 1654 — 26(121 — 85u))

sp(6, 1) =

The optimal subsidy becomes positive. Using the subsidy, we derive the optimal
contribution. Next, substituting the optimal subsidy into (21) gives the optimal price of
the intermediate good, profits of the upstream firm, and the optimal countervailing duty.
Substituting the optimal price of the intermediate good and the countervailing duty into
(15), (16), (19), and (20) gives the equilibrium quantities and profits of each firm (see
Table 1).
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Proposition 2. When political contribution is allowed, as the probability of detecting
the subsidy decreases, (a) a self-interested government increases the subsidy, (b) the
upstream firm decreases the intermediate good price, (c) The foreign government sets
a higher countervailing duty, (d) the aggregate welfare of the exporting country rises
while the social welfare of the importing country declines.

The proof is in Appendix A. Proposition 2 shows that even if political contribution is
made by the exporting firm, as long as the political weight given to political contribution
is not extremely high, the lower subsidy detection probability increases the level of the
subsidy as well as the level of the countervailing duty, and decreases the price of the
intermediate good. This implies that the lower the intermediate good price, the
stronger the competitiveness of the exporting firm in the foreign country, which leads
to an increase in the aggregate welfare of the exporting country.

4. The welfare analysis of the political contribution in the strategic trade policies

From the comparison of each equilibrium under political contribution and no political
contribution, the welfare implications of the case where the political contribution is
made by the exporting firm are given as follows.

Lemma 2. The government provides a higher subsidy when it receives the political
contribution than when it does not.

The proof is in Appendix A. Lemma 2 says that s;(6,u) is always larger than s;
except but sp(6,u) =s:(u) at 8 =1 in which the government is not interested in
receiving political fund at all. The intuition behind this result is provided by (21) that
shows that the government pays more attention to the firm 1’s profits with a heavier
weight on producer surplus with 8 > 1. Subsequently, the gap between s;(6,1) and
s, is monotonically increasing in 6.

Lemma 3. Due to the upstream subsidy, firm 1 can purchase the intermediate good at
a reduced price. The price of the intermediate good in the presence of the political
contribution is always lower than the intermediate good price without the contribution.

From the optimal intermediate price in (12), it is straightforward to see that
E[w(sp(0, 1), u] < E[w(s:,u)] since sp(0,u) >si(u) . A positive price of the
intermediate good can be sustained as long as 6 is smaller than 6,.2 Otherwise, the
intermediate good price becomes negative. A higher 6 promotes a production through
a larger subsidy, making the intermediate good price lower. Another interesting result
from Lemma 3 is that an intermediate good price with the contribution is lower than
that without the contribution. Since firm 1 can purchase intermediate goods at a lower

8 E[w(ss;u)] =0 when u > 121(a — 5¢)/78(2a — ¢) in which, for the positive probability, we assume that a > 5c.
E[w(sp; u,0)] = 0when 6 < 0, = (33(11a + 33¢c — 4au — 6¢u))/4(121a + 121c — 72au — 30cp).

https://www.iises.net/proceedings/38th-international-academic-conference-prague/front-page 103



11 June 2018, 38th International Academic Conference, Prague ISBN 978-80-87927-59-5, IISES

price with political contribution, it takes a larger market share and achieves higher
profits in international market. On the other hand, firm 2 loses its market share and its
profits due to the subsidy practice by the exporting country. Consequently, the subsidy
practice makes strategic advantage for the domestic downstream firm (firm 1), making
firm 1 more profitable while squeezing the profits of firm 2.

Lemma 4. Comparing the outcomes in the presence of lobbying with ones without
lobbying, we obtain: (a) M1 (sp(6, 1)) — Cp > 11 (sc (W), (b) Mz (sp(6,1)) < I;(sc(w)),
(c) I, (sp (6, 1)) > I (sc (W), (d) sp(B)E[q1(sp(6,1))] > sc(WE[q1 (s (1D))].

From Lemma 4, the upstream and the downstream firm become more profitable under
the regime with political contribution than one without it. The result is that firms in the
exporting country might prefer to offer their government a political contribution for
upstream subsidy.

Proposition 3. (a) The social welfare, i.e., the general voter's welfare, with the
political contribution of exporting firm is always lower than the one without the
contribution. (b) As well, the upstream subsidization leads to beggar-thyself when the
government is more politically motivated.

Using Lemma 4, we find that the profits for the downstream firm and the upstream firm
of the exporting country is higher when political contribution of the firm is allowed than
the case without political contribution: I17(sp(8,u)) — Cp > I (s:(w)), I, (sp(6, 1)) >
IT;,(s; (). The political contribution makes the subsidy provided by the government of
the exporting country excessively high, sp(0,1)q1(sp(0, 1)) > sz (WE[q1(s:(w))] -
Therefore, the social welfare with political contribution is lower than the case without
political contribution with the social loss from the excessively high subsidy dominating
the corporate gains. This result shows that the politically motivated export subsidy can
actually deteriorate social welfare with the upwardly distorted trade policies. In addition,
the domestic social welfare decreases when the government is more politically
motivated in setting the upstream subsidy. Consequently, the politically motivated
government leads to beggaring thyself (Detailed proof in Appendix B).

Proposition 4. The upstream subsidization does not lead to beggar-thy-neighbor
when the government is more politically motivated.

Proposition 4 tells us that the upstream subsidization of the exporting country does not
result in the welfare deterioration of the foreign country. Proposition 4 can be
explained as follows. First, SW,(u) is the social welfare of the foreign country when
the government of the exporting country is not politically motivated while SW, (8, u) is
the social welfare when the government of the exporting country is politically
motivated. In the Appendix B, we show that SW,(6,u) is always larger than SW,(w).
Second, the effect of 8 on the social welfare is positive since a positive effect of 8 on
consumer surplus and government surplus dominates its negative effect on a

https://www.iises.net/proceedings/38th-international-academic-conference-prague/front-page 104



11 June 2018, 38th International Academic Conference, Prague ISBN 978-80-87927-59-5, IISES

producer surplus. Thus the social welfare is improved as 8 goes up. Higher 6 results
in higher subsidy, which induces the exporting firm to produce more, improving both
the consumer surplus and the government surplus in the importing country. The result
implies that the importing country might be better off when the government of the
exporting country is more politically motivated to subsidize her upstream firms. Thus,
remarkably, when the government of the export country is strongly politically motivated,
the upstream subsidization in favor of its domestic firm cannot be such a type of trade
policy beggaring neighbors.

Proposition 5. The optimal subsidy provided by the exporting country might be
dominant to the countervailing duty. When the probability to verify the subsidy is higher,
the upward subsidy distortion under political contribution is reduced.

Proof: sp(0,u) — f*(6,u) > 0 since dsp(0,u)/0pn < 0,0f*(6,1)/0u <0 and

10sp(6, ) /oull > [10f* (6, w)/oul|.

Proposition 5 shows that the level of the upstream subsidy is higher than the level of
the countervailing duty. In the comparison of export subsidy and countervailing duty, it
turns out that the countervailing duty does not fully remedy the distorted price by the
exporting subsidy. The intuition behind this result is that the exporting country that
provides the upstream subsidy plays as a first mover in the game and extracts “first
mover advantage”. When it provides the subsidy, it already takes into account the
optimal countervailing action by the importing country that plays as a second mover. In
this sense, the imposition of the countervailing duty is not strong enough to remedy
the distortion caused by the subsidy provided to the upstream firm. A higher detection
rate makes the level of the upstream subsidy similar to that of the countervailing
subsidy. The difference between subsidy and countervailing duties is larger as
detection probability is lower. The amount of subsidy and the countervailing duty is
decreased with the probability to verify the subsidy: dsp(6,u)/0u < 0,0f*(0,u)/0u <
0. Since the subsidy is decreased more than the countervailing duty with the
probability to detect, ||dsp(6,u)/dull > 10f*(6,u)/dull, the countervailing duty is
getting closer to the subsidy level with increasing detection probability. The welfare
loss due to the upward distortion of subsidies via political contribution can be reduced
by introducing enhanced transparency in the trade policies involved with
vertically integrated industrial structures.
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< Figure 1. Upstream subsidy and countervailing duty varying with detection
probability >

Proposition 5 also shows that when it is more difficult to detect the upstream subsidy,
the exporting country’s government has incentives to provide a higher subsidy with the
limited effectiveness of countervailing duty, while the difference between the subsidy
and the countervailing duty gets lower with the higher probability to verify the
upstream subsidy.

5. Policy implications and concluding remarks

Considering the latest feature of deepening fragmentation and complicated vertical
production networks, this paper examined the welfare impacts of strategic subsidies to
upstream firms affected by political contribution of exporting firms with limited
verifiability of the subsidy due to the complicated vertical structures. Based on a
simple model integrating political contribution provided by exporting firms and
verifiability problem of export subsidy to upstream firms within intricately fragmented
production process, this paper demonstrates that strategic export policies influenced
by political contribution can deteriorate social welfare. Moreover, when it is more
difficult to identify the government subsidy to upstream firms within complicated
vertical value chains, there is larger distortion due to higher export subsidy influenced
by the political contribution. Therefore, even if countervailing duty is imposed against
the export subsidy, when the probability to detect the export subsidy is lower, the
export subsidy dominates the countervailing duty with the distortion due to political
contribution aggravated by the lower detection probability.

The results show that when the verifiability of subsidies provided to upstream firm is
low, the optimal subsidy level is much higher than the maximum countervailing duties
imposed by importing countries providing higher incentives for abuses of politically
manipulated trade policies. Therefore, as it gets more difficult to verify the subsidy
provided to upstream production processes, it is more likely that the indirect and
hidden strategic government interventions can be made. The results implicate that it is
imperative to make coordinated efforts to enhance trade policy transparency
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especially with the involved vertically integrated industrial structures to reduce the
welfare distortion caused by the politically manipulated trade policies. The mechanism
design for the concrete path to enhance the verifiability would be the task for future
studies including institutional arrangement to increase the verifiability of specific
government interventions.

Appendix A

Proof of Proposition 1. Proof is straightforward:

dss(w) _ 66(154a(11 — 4p)? — c(22627 — 9680u + 209647)) “ 0
ou (1331 — 352u — 48u?)2

OE[w(s;(1))]  363(28a — 23c¢)
ou ©2(121 + 12p)2

OE[f"(s:(W)] _ 66(28a — 23c)
ou T (121 + 12p)?

Proof of Proposition 2. Proof is straightforward as below. Unless 6 is extremely high,

dsp (6, 1)
ou

660 (154a(11 — 4u)? + c(6(7986 + 7744u — 5440u?) + 11(—2783 + 176u + 304u?)))
B (11 — 4p)2(363 — 132u — 20(121 — 72p))>?

<0,

OE[1(6,)] _ 363(28ab + c(99 — 26(89 — 286)))
ou  2(363 —132u —260(121 — 72u))>?

)

GE[f*(6,1)]  66(28a6 + (99 — 26(89 — 286)))
on  (363-13zu-20(121 - 727 "

OE[E[W(sp(0)] + (6 — 1)C,(0)]
ou

B (a(11 —4p) — 2c(11 — w))(275a — 187c + 6(2a — c)w) <

0.
2(121 + 12)2

Proof of Lemma 2. Proof is straightforward:

sp(6, 1) _ 0(121 + 12u) -
s 363 — 132u —20(121 — 72p) ~—
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Proof of Lemma 3.

By substituting each optimal subsidy into (11) and lemma 1, we obtain the optimal
price for the intermediate goods as:

. _a  3c(11—-2p) si(w) i _a  3c(11-2p) sp(6,p)

Proof of Lemma 4. Proof is as follows:

(a) Ni(sp(B,u)) —Cp is increasing in 6 while I;(s;) is unrelated to 6.
(MiGsp0, W) —Cp)/ Mi(sp)) =1 if6=1. At 6>1, Mi(sp(6, W) —Cp >
117 (s; (1)) always holds.

(b) ;(sp(6,1)) is decreasing in 6 while I1;(s;(x)) is unrelated to 6.
MG(sp(0, )/ My(scu) =1 if0=1. At 6>1, [I;(sp(0,1)) < I;(s¢ (W)
always holds.

(¢) I;(sp(6,n)) is increasing in 6 while I;(s;(u)) is unrelated to 6.
I (sp (0, W) /M (sc() =1 if6=1. At 0>1, I;(sp(6,w)) > IT;(sé(w))
always holds.

(d) The result is definite since sp(8,u) >ss;(n) and E[q,(sp(6,1))] >
E[q1(sc ()]

Appendix B
Proof of Proposition 3.

Proof of part (a): The binding individual rationality of the government is given as:
E[W(sp(0, )]+ (6 —1)Cp(6,1) = E[W(sz(1))] . Therefore, we obtain that
E[W(sp(6, u))] + (6 — 1)Cp(6, 1) = E[W(s:(1))]- < W(s¢ (). More specifically,

E[W(s3(6, )] — Cp(6,1) < E[W(s3(0,))] + (6 — 1DC5(6, 1) = E[W(sZ ()]

_a?(11 = 4p)? + (121 — 124p + 4p®) — 2ac(121 — 122 + 8u?)

24
968 + 964 (24

We defined the domestic social welfare in both cases, i.e., the general voter’s welfare,
are  E[W(sp(0,w))] — Cp = 7 (sp(0, 1)) — Cp + I (sp(6, 1) — sp(0, Wq1(sp(6,1))
E[W(sé(w)] = M5 (sZ () + M5 (si (W) — se(@au(sé () Then subtracting
E[W(sp(0,1))] — C5(6,1) in which there is the political contribution from W(s}(u))in
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which there is not any contribution gives
E[W(sp(8,1))] = Cp (8, 1) — E[W(s: ()]

= 1 (sp(6, 1)) = Cp(6, 1) — 111 (s¢ (1) + Iy (sp (6, 1)) — Iy (s¢ ()

+ +

—5p(0,1)q1(sp(0, 1)) — s¢(W)qq(sz(m)) < 0.

+

Proof of part (b): First we define the aggregate welfare of the exporting country

Then, with (24), taking first derivative of the domestic social welfare with respect to 6
must be zero as follows:

OE[W(s5(6,1)] 0Cs(0, 1) _

50 HGOW+ 0 -D— 0
Since Cp(6,u) isincreasingin 6, we have
OE[W(s;(0,m)] ocso.m) . 9CH(6, 1)

96 B A A TR

Thus, E[W(sp(6,u1))] — Cp is decreasing in 6.
Proof of Proposition 4.

First, we define the social welfare of the foreign country as

SWo () = U(EIw(], £ (W) + oy (EIw(@], £ (W) + £ (W arv (Elw@], £ (1))

cS PS GS

CcS PS
+ (0, W) a1y (ETw(8, W], £ (6, 1))
GS

c2(0 — 1)(2662 — 2453u + 624u%)(A + 6B)
2(121 4+ 12p)%(363 — 132p — 26(121 — 72#))2

1) SWR(8, ) — SWp(u) = —

where (A+6B)<0 since 6>1, A = —2371842u + 54115642 + 156952u3 —
9024u* < 0, and B = —322102 + 1723645y — 730774u% — 152272u3 + 10752u* < 0.
We assume that a = 5¢ and b =1.
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We graphically show that B takes a negative value with the parameter ranges, 6 €
[1,2] and u € [0,1].

SWo(w)  OU(E[w(8, )], f*(6, 1)) N ooy (Ew(8, )], f*(6, 1))

2) 0 20 90
25 )
4 af*(0,)q.y (Elw(6, w1, £*(6,1)) _ (2662 — 2453 + 624u*)C >0
90 2(363 — 132 + 260(—=121 + 72u))3
25)

where C = 7986 — 10373u + 3336u? + 80u3 — 86(1331 — 1199 + 366u% — 8u3) < 0.
We assume that ¢ = 5¢ and b = 1.

Graphically, we show that part C is negative, with the parameter ranges, 6 € [1,2] and
u € [0,1].
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< The equilibrium parameter values of equilibrium with and without
political contribution >

Equilibrium with political contribution Equilibrium without political contribution
5208, u) solu)
B(a(1331 — 1276 + 288u°) — o(1331 — 1474u + 19247)) _ a(1331 — 1276z + 288470 — (1331 — 1474p = 19247)
- (11— 4u1(363 — 132y — 28121 — 724} - (11— 43121+ 120)
':_E\: -Il-(:
@ = Dalll = 4u)0121 — 72u) — {1331 — 2(737 — 96 )u in°
- 20121 = 1200363 — 132u — 28(121 = 72u))°

118, ] ELIe] a(156u — 121} + (505 — 78u)
EL(E u) Ellip)] = - —
_e{99(11 — 2u) + 48(—121 + 30p)) + a(363 — 132p — £8(121 — T2u)) S 40121 + 12p)
B 4(263 — 132p — 28(121 — 72u))
ETE e =3[{.ill——'._i:]—2c‘[.12—5.'..‘—5[1].—4;.‘]): .‘—“'F‘u‘--]]:ﬂia;_ L2u) —6e(11 — )
B 363 — 132p — 29121 — 72p) S 121 + 124
(0. ) Ta(ll —4p) +c(35 - 62u —889(1 —u)) o Talll—4ul—e(33 = 26p)
plEwl = plul =
ER 20363 — 132u — 26(121 - 72u)) it 20121 + 12u)
) 1la(ll —4u) —c(121 — (568 — 22)u) . Ile(ll —4u) —e(121 = 344}
Gyl = P S e quyle) = 5 -
2(363 — 132u— 260121 —T72un) 20121+ 12wy
a{165 = 52u) — £(209 + 50u)
Qoplit) = — —
236 — 480121 — 72u) ) — (781 — 326u — (572 — 376} ) H121+ 124

4(363 — 132p — 28(121 = F2u))

a(121 = 68y — c(121 ~ 5841

2200 — 480121 — 721} ) — (605 — 2860 — 46(121 — B6u)) (121 + 124

4(363 — 132u — 290121 = 72u))
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