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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

advantage 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 is being 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

1 See OECD (2010), Policy Roundtables: Competition, State Aids and Subsidies

2 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 | intend to enforce those rules and regulations. And
basically, I intend to enforce the agreements from all countries, including China.”” (Source: Trump’s speech at a Ft. Wayne
Indiana rally in 2016; http://edition.cnn.com/TRANSCRIPTS/1606/28/cnr.06.html)

The examples of upstream subsidies include the case where countervailing measures were recommended by the US ITA
(international trade administration) against lamb meat from New Zealand supported by the subsidized fertilizer and aerial
spreaders and shipper as analyzed by Salonen (1985). The latest case against the Chinese steel products supported by the
subsidized energy and fuel products is the another example of the upstream subsidy studied by Harley (2013).




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 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 welfare effects of the GATT/ WTO subsidy rule that
allows an importing country challenge the subsidy offered by an exporting country by a
countervailing duty. They show that GATT subsidy rule is more efficient than WTO subsidy rule
because oooo. 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 settlement system. Our main results
show that the exporting country has an incentive to offer the upstream subsidy since it is never offset

by the countervailing duty imposed by the importing country.

This paper is also related to a strand of literature about the welfare effect of countervailing duties
(Grossman, 1986; Dixit, 1988; Collie, 1991). Spencer (1988) examines the certain condition under
which the countervailing duty can offset the capital subsidy. In a similar context, Ishikawa and
Komoriya (2007) studies the effect of capital subsidy, 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 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 features 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 level of 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 ©) 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 the
domestic market. 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, a numeraire

good, is a perfectly competitive good. The utility function of the consumer is given as follows:
1 1
U(q1,q5,b) = aqy + aq; — 54 =543 — @192 +b, a >0, (1)

where g, 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 p; = a — q; — q; for i,j = 1,2

and i # j.
The profit of the downstream firm T, the profit of the upstream firm 1t , and the profit of the
u

foreign firm T are, respectively,

ﬂlz(P1_I)Q1:(a—fh_fb_[)‘h, ()
M =m2-0q=(a—q~q1~0)q 3)
nu=(1—c,+s)q1=(1—c+s)q1 “4)

where [ is the price of the intermediate good, c; is the unit cost of producing the intermediate good
that is equal to ¢, and firm 2 purchases the intermediate good at a cost of ¢ from the local market. 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. The government of the exporting country provides production subsidy to the
upstream firm by S. To focus on the strategic effects of subsidies, ¢ is assume to be sufficiently low,

thatis, ¢ = 0.

The importing country can request WTO panel in challenging the exporting country’s subsidy



practice. WTO panel can verify the subsidy with the probability u € [0,1], 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 duties 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 good 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.

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, g, and

q2n» and the equilibrium profits, T and L. when subsidies are non-verifiable as:

— 21
qin() = ((137)' qan ()
=(a+1)/3 (5)
min(D) = (a—20)?%/9, mnU) = (a+D?/9 (6)

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 depends on the level of subsidy s provided to the upstream

3 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.” [[ Note

the source!!]]



firm. 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 W,
where WZ = U(QlV(Ilf)l qZV(I;f);b) + nZV(I‘f) + fqlV(Iﬂf) (7)

qiy = argmax Tfl(l’f) =m—-I1—-flaqv=(a—q.—q:—1—flqwv )

After observing both the intermediate good price and a countervailing duty, firm 1 and firm 2

choose profit-maximizing output levels. We obtain the equilibrium quantities, g,y and q,y, and the

equilibrium profits, ., and L of the four-stage subgame as
qw(,f) =(a=-2f=2D/3,  qu(f)=(a+f+D/3 )

n (Lf)=(a=2f=2D%/9, T_(f)=(a+f+D?*/9 (10)

Substituting (9) and (10) into (7) and taking the derivative of (7) with respect to f gives the

optimal countervailing duty as:

f*=(2a—4)/11. (11)

4 ‘Material Injury’ is a key concept when the importing country/WTO sets 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.” The very wide-ranging definition of material injury made by the US government
is often criticized as the source of the US government’s arbitrary abuse of subsidy-countervailing duties.



As shown from (11), the optimal countervailing duty is more sensitive to a price of the
intermediate good relative to a market size, and the importing country government sets a higher
countervailing duty when a lower price of intermediate goods is observed. Moreover, a production

cost does not affect the countervailing duties.

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 imposing a countervailing duty

on the imports. With the probability 1 — p, the panel fails to prove the use of the subsidy, and 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[q1(1, 1n)]. 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):
I =argmax E[1t | = +5s)E[q,(I,1)]
u

where E|q, (I, )| = (1 —u) * qin(I) + u * g1y (1) and let E[q, (I, n)] define the expected demand

of intermediate goods.

Taking the first derivative of the demand curve with respect to the probability, we obtain
0E[q.(I,n)]/0u < 0 since q,5(I) > qqy(1). From the maximization problem, we obtain the optimal

intermediate price and the optimal profits as:

1wy =5 - (12)
Elm,] = (1G2) + $)E[q, (160, )] (13)

The impact of the subsidy s on the intermediate good price is givenas dI(u)/ ds < 0. Using

the envelope theorem, we show that the production subsidy has a positive impact on the upstream



firm’s profits as 0E|[m,|/ ds = E|q,(I(1), )] > 0. The comparative statics also shows that the
higher probability to verify the subsidy lowers the upstream firm’s profit as JE [T[ ] /ou =
u

—(I(w) + s)lginI(w)) — g1y (I (1)) < 0. We summarize the result into the Lemma 1.

Lemma 1. The upstream production subsidy lowers the price of the intermediate good increasing the
upstream firm’s profits. The profit of the upstream firm decreases with the higher probability of the

verification.

The subsidy provided to the upstream firm has a spillover effect to the downstream firm by
reducing the downstream firm’s marginal production cost by /2. We call it a pass-through effect of
the upstream subsidy. By virtue of the upstream subsidy, the upstream firm provides the intermediate
good to firm 1 at a lower 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 gets
higher, firm 1 produces less, so that the expected demand for intermediate good goes down, leading

to a reduction in profits of the upstream firm.

Let E[W, (s)] represent the expected 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[Wy(s)] = (1 —w) * E[n_ (W] +u=E[m ()] +E[m,] —sElq: (I, w].

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

a(1331-1276u+288u?)
(11—-4p)(121+12p)

HOE (14)

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). The comparative statics of the

equilibrium produces the results summarized in Proposition 1.

Proposition 1. As the probability of the verification gets lower, (a) the government of the exporting
country provides a higher level of subsidy, (b) the upstream firm sets a lower price of the intermediate
good, (c) the government of the importing country imposes a higher level of a countervailing duty,
and (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
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. We can calculate the size of the maximum distortion in each country by subtracting
a social welfare level at the highest probability (4 = 1) from the one with the lowest probability (1 =
0). The maximum size of the welfare distortion in each country is as follows:

21a? Walstin = 0) — Wi (stii = 0) = 546a2
266 2ol = 28 == 750016

EWy(sc;u=0)] —EW(s;;u=1)] =

The above results show that the subsidy upwardly distorts the welfare of exporting country with
the zero probability to detect the subsidy, while the welfare of the importing country is downwardly
distorted with the subsidy. In the meantime, the exporting country’s welfare gain due to the subsidy

dominates the welfare loss when the probability to detect the subsidy is 0.

10



3. Equilibrium with political contribution in the exporting country

Consider a political game in which a production subsidy for the intermediate good is set through the
strategic interaction between firm 1 and the exporting country’s government. Firm 1 may exert
influences on a political process through political contribution. In exchange for the contribution, the
firm obtains a production subsidy in the indirect way; 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 is concerned with the political donations
received from the home downstream firm, C,,, as well as the level of the social welfare W (s).

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 @ > 1, political contribution provides positive
utility to the policy maker, and if @ > 2, the government pays more attention to the contribution with

a heavier weight on political contribution than general voters’ 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 supplied 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.

11



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, and

q2n, and profits, T and Tt

2N
qn) =(a—20)/3,  qn) =(a+1)/3, (15)
1
m (D=@=2D%9, m (I)=ga+D?/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(qy (L, f),qzv (1, f),b) + nzv(l’f) +fqw(l,f) 17)

T[l(l:f)=(P1_I_f)‘h=(a_‘h_‘h_l_f)‘h- (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,y and q,y, and the equilibrium

profits, L and L of the five-stage subgame in the verifiable case are
qw(l,f) =(a=2f=2D/3, qu(,f)=(a+f+D/3 (19)
T[lV(I,f) = (a—2f —21)?%/3, TIZV(I,f) =(a+f+107?/9 (20)

Substituting (19) and (20) into (7) and taking the derivative it with respect to f gives the

optimal countervailing duty as:

£1() = (2a — 41)/11.

12



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 ¢, 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 based on the

expected demand for the intermediate good, E[q,(I,u)| = (1 — ) * qin(I) + p * g1 (1):
I = argmax E[Ttu] =+ s)E[q:(1, )]

The home country’s government maximizes the political objective function consisting of the
political contribution and the social welfare. Let E[W (s)] represent the social 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,

s =argmax E[W;(s)|+ (0 —1)C,(s) (21)

where E[W(s)] = (1 —p) = E[n_ (s, ] +p*E[m (s,w]+ E[my(s, w)] = sE[q1(s, ]

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.

The politically optimal subsidy satisfies the following first order condition:

dE[W,(s)] dCy(s) _
ds -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 contribution is defined

5 For a positive contribution, we apply truthful contribution schedules as in Grossman and Helpman (1994) and sets the

schedule C,(s) = max{E[T[1 (s )] — B} where B; > 0 is reservation profits and is a positive constant. If we substitute it

into (21), the objective function is transformed into. sp = argmax E[W (s)] + (6 — 1)E[T[1 (s ) — By]; the government

13



as E[T[1 (s )] — Cp(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(s7)].

Firm 1 attempts to minimize the political contribution so that the participation constraint will be

binding and we have

Cp = (E[W(s)] — E[W1(s)D/ (6 = 1).

Substituting it into E[T[1 (s)] — Cy(s) yields E[Tt1 (s)] — (E[W(s2)] — E[W(s)])/ (6 — 1).
In the equilibrium, the optimal subsidy must satisfy
dE[ ()] 1 dE(W,(s)]

s To-1 as © (23)

From the above equations, we derive the following equilibrium condition dE[T[1 (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

o) 0a(1331 — 1276y + 288u?)
SpB. 1) = 1~ 4,)(363 — 165 — 26(121 — 85.)

chooses the optimal subsidy to maximize the joint welfare of the general voters and the firm.

14



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

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, () The foreign government sets a higher countervailing duty, (d) both the
net social welfare of the exporting country and the social welfare of the importing country are

decreased.

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 creates the economic gain of the exporting country. However, the politically motivated
government appropriates the economic gain, worsening the net social welfare of the general voters
with the increased political contribution. ® Consequently, a decrease in the detection probability
lowers both the net social welfare of the exporting country as well as the social welfare of the
importing country. We determine the maximum size of the net social welfare distortion due to limited
detectability by calculating the difference in the net social welfare between the case of zero

detectability and the complete detectability as follows:

E[Wi(spin=0)] = Cylspin=0) = (E[Wi(spiu = 1) = Gy (5550 = 1))

6 Grossman and Helpman (1994) defines gross-of-contribution welfare as the summation aggregate income and consumer
surplus and government surplus including the political contribution. Therefore, net social welfare defined to be less than
the gross social welfare by the amount of the political contribution.

15



3a? (9801 +46(0(6889 — 280(101 — 146)) — 6813))
38(2802 — 1080 + 99)2

As shown in the above comparison, the net social welfare of exporting country is decreased
with the lower detectability because the political contribution is upwardly distorted. However, the
political welfare which is the summation of the social welfare and the politically weighted
contribution is increased when the detectability is lower as shown below. The lower detectability of
the upstream subsidy increases the amount of political contribution that aims higher subsidy, and
therefore, the political welfare of the exporting country is increased with higher political contribution

as follows:

E[Wy(sp;u=0)]+ (0 —1Cp(spu=0) — (E[Wy(spu=1)]+ (0 —1)Cp(sp; =

2
1) =2

The social welfare of the importing country is decreased with a lower detectability of
upstream subsidy of the exporting country mainly due to the increased price competitiveness of
exporting firm enabled by the subsidy as follows:

3a%(11262-3420+243)
4(2802-10860+499)2 °

Wz(s;;u = 0) - Wz(s;;u = 1) = —

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 political contribution by the exporting firm are given as follows.

Lemma 2. The equilibrium subsidy provided to the upstream firm is increased when the government

of the exporting country receives political contribution.

The proofis provided in Appendix A. Lemma 2 shows that the equilibrium subsidy with political

contribution, sy (6, 1), is always larger than the equilibrium subsidy without political contribution,
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Sc, as long as the political weight given to the political contribution is positive with & > 1. As can be
construed from the political objective function, (21), the equilibrium subsidy is monotonically

increased with the political weight given to the contribution, 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[I(sp (6, 1), u) <
E|I(s;,u)| since sp(8, 1) > sz (1). A higher 6 promotes a production through a larger subsidy,
making the intermediate good price lower. The price of an intermediate good with the contribution is
lower than that without the contribution. Since firm 1 can purchase intermediate goods at a lower
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 provides strategic advantage to
the domestic downstream firm (firm 1), making firm 1 more competitive while reducing the profits

of firm 2.

Lemma 4. Comparing the outcomes in the presence of lobbying with the case without lobbying, we
obtain: (a) ”1(553(9,#)) —Cp > I (sc (), (b) z(sp(6, 1)) < Iz(sc(w)), (c) My(sp(6, 1)) >
Ty (s¢ (1)), (d) sp(O)E[q1(sp(6, 1))] > s (WE[q1 (s (W))].

From lemma 4, the upstream and the downstream firm become more profitable under the regime

with political contribution than one without it. The result shows that firms in the exporting country

prefer to offer their government political contribution for upstream subsidy.

Proposition 3. (2) The net social welfare, i.c., 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.

17



The proof is given in Appendix B. From 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: I15(sp(0,u)) — Cp > I (s;(un)) ,
IT;,(sp (6, 1)) > I,;(s;(u)). The political contribution makes the subsidy provided by the government
of the exporting country excessively high, sp (8, u)q,(sp(0, 1)) > sc(u)E[q1(sz(u))]. Therefore,
the net 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 net social welfare with
the upwardly distorted trade policies. In addition, the domestic net social welfare drops when the
government is more politically motivated in determining the upstream subsidy. Consequently, the
politically motivated government might end up with beggaring thyself policy in terms of net social

welfare.

Proposition 4. The upstream subsidization does not lead to beggar-thy-neighbor when the

government is more politically motivated.

The proof is provided in Appendix B. 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 shows that the social welfare of the foreign country when the government of the exporting country
is politically motivated, SW, (60, 1), is always higher than the foreign social welfare when the
government of the exporting country is not politically motivated, SW,(u). Moreover, the foreign
social welfare is improved with the higher 8 since a positive effect of 6 on foreign consumer surplus
and foreign government surplus dominates its negative effect on the foreign producer surplus. Higher
political weight on the political contribution, 8, results in a higher subsidy of the exporting country,
which induces the exporting firm to produce more products at cheaper prices, improving the consumer
surplus of the foreign country. The government surplus of the importing country is also improved
with the higher 8, when the detectability of the upstream subsidy, u, is positive. 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
exporting country is strongly politically motivated, the upstream subsidization in favor of its domestic

firm might not be a beggar-thy-neighbor type policy.
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Proposition 5. The level of optimal subsidy provided by the exporting country is dominant to the
level of the countervailing duty. When the probability to verify the subsidy, y, is higher, the upward

subsidy distortion under political contribution is reduced.
Proof: See the appendix B.

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.

Moreover, when the importing country’s government is not politically manipulated by the
political contribution as assumed in this paper, the importing country’s government has no incentive
to fully countervail the subsidy provided to the upstream firm of the exporting country since the social
welfare of the importing country is improved with the exporting country’s subsidy policy as discussed
before. As a result, the equilibrium countervailing duty imposed by the importing country is lower

than the equilibrium subsidy as shown in Proposition 5.

A higher detection rate makes the level of the upstream subsidy similar to that of the
countervailing subsidy. The difference between the subsidy and the countervailing duty 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(0,u)/0u < 0,0f*(0,u1)/0u < 0. Since the subsidy is
decreased more than the countervailing duty with the probability to detect, |[dsp(6, 1) /0ull >
l0f*(0,u)/0ull, 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 an incentive 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 net 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.
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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
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

improve the verifiability of specific government interventions.
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Appendix A

Proof of Proposition 1. Proof is straightforwardly given as follows:

dss(u) 10164a(11 — 4u)? <0 OE[I(s;(w)|  10164a 0

ou (1331 —352u —48u2)2 ~ ou C2(121+ 1202 7
OE[f*(s;(w)] _ 1848a “0 OE[Wi(s)] _ a*(3025 — 968u — 48u?) -0
ou (1214 12p)2 T o 2(121 + 12u)2 ’

OW,(s) _ a?(307461-175208u—23232p%+14720u3+768u*)
apu 4(121+12p)3

> 0.1

Proof of Proposition 2. Proof is straightforward as below.

Osp(6,1)  (10164a(11 — 4p)* + 7260(—2783 + 176u + 30442)) 0

ou (11— 4)2(363 — 132u — 20(121 — 72p))” '
FE[1(6,1)] 10164a6 =
ou  2(363 —132u—20(121— 72u))2 ~
FE[f*(6,m)] 1848a <0
o (363 —132u—20(121—72p))"

OE|E[W(s5(0))] + (6 — 1)C, ()] _ a*(3025 — 968y — 48u%)

ou 2(121 + 12p)2

<0,

OW,(s)  a*(11 —4u)(A+326%B —86C)
o 4(363 — 132u + 20(—121 + 721))°

> 0since A =33(11—4u)%(79 + 4p),

B = (1331 — 2970u + 129642),and C = (41261 — 37840u + 947242 + 288u3).

where 363 — 132y — 26(121 — 72u) > 0 should be required for the positivity condition for

production of firms in both countries.
The maximum size of the distortion is as follows:

EW,(s;u=0)]=C,(s;u=0)—EW;(s;u=1D]+C,(s;u=1)

3a? (9801 + 46 (—6813 +6(6889 + 286(—101 + 140))))

- 38(99 — 1086 + 2862)2 <0
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EWi(s;u=0)]+(0—-1DC(s;p=0)+ (0 -DEWi(s;p=D]+ (0 —DC(s;u=1)

_3a2>0
~ 38 '

3a?(243-34260+11262)
4(99-1086+2802)2

< 0.1

Wols;u=0)—Wy(s;p=1) =

Proof of Fact 2. Proof is straightforward:

sp(0,1) _ 0(121+12p) >1. [
s} 363—132u—-260(121-72u) — ’
Proof of Fact 3.

By substituting each optimal subsidy into (11) and Fact 1, we obtain the optimal price for the

intermediate goods as:

* Z * *91
E[I(ss,w)] =5 =", ElI(sp(0,p), 0] = § = #7900

T4 2 T4
Proof of Fact 4. Proof is as follows:
(a) I'II(S,’S (6,u)) — Cp is increasing in 8 while IT; (s}) is unrelated to 6. (I'II(S}S(Q,/,L)) -
Cp)/Oi(s)) =1 if o =1.1f6 > 1, I‘Iz(s;(e,u)) — Cp > I (sk(u)) always holds.

(b) II;(sp(6,u1)) is decreasing in 6 while IT;(si(u)) is unrelated to 6. IT;(sp(6,1))/
IG(se(w) =1 1f0=1.1f0 > 1, I1;(sp(0, 1)) < II5(s;(u)) always holds.

(c) I;(sp(B,u)) is increasing in 6 while IT;,(s;(u)) is unrelated to 6. I1,;(sp(6,1))/
I (si(u) =1 if 6 =1.1f0 > 1, II;,(sp (6, 1)) > II;;(s; (1)) always holds.

(d) The result is definite since sp (6, u) > s;(u) and E[q,(sp(0,1))] > E[q:(sc(w))]- O
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Appendix B

Proof of Proposition 3.

Proof of part (a): The binding individual rationality of the government is given as: E(W, (sp (0, 1)) | +
(6 = 1)Cp (0, 1) = E[W;(sc(1))]. Thus, we obtain

E[W, (s5(8,u))] — Cp(8,1) < E[W,(sp(6,p))| + (6 — 1)Cp(8, 1) = E[W; (57 (10))]
_a?(11 — 4p)?
968 +96pu

More specifically,
E[W1(sp(0,1))] = Cp = II{(sp(6, 1)) — Cp + I, (sp (6, 1)) — 5p(6, 1)q1 (sp(6, 1)) and
E[Wy (sé ()] = 113 (¢ () + I (s¢ (1) — s2(1)qa (52 ().

By Proof of Fact 4, we have
E[W; (sp(6,1))] = Cp(0, 1) — E[Wy(s¢ ()]

=11 (sp(6, 1)) — Cp(0, 1) — II1 (sc (W) + 1T, (sp (6, 1)) — Iy (s ()

+ +

—5p(6, )41 (sp (6, 1)) — sc(W)q1 (s () < 0.

+

Proof of part (b): First we define the politically weighted social welfare of the exporting country

a?(11 — 4p)?

E[Wi (s3(8, )] + (6 = 1)C20,1) = 505 -

Then taking first derivative of the politically weighted social welfare with respect to 6 must
be zero as follows:

OE[W(s3(6, 1))
a6

G 6.1) _

HGOw+ 0O -1 —0

Since Cp (6, u) is increasing in 8, we have

OE(W(sp(0,m)| 0Cs(6,) _ 9C; (60, 1)
96 " og - GOW TR0

Thus, E[W(sp(08,u))| — Cp is decreasing in 6. []
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Proof of Proposition 4.

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

Wo(w) = UEw@W], f*w) +m (Elw(], f* W) + £ waw (Elww)], £ (w)

cs s GS

Wy(0,1) = U(EIw(O, ], f*(0,0) + 1 (E[w(8,1)],f*(6, 1))
CcS

PS

GS

1) SW,(8,u) — SWp(w)

@26 — 1)(11 — 4w)2(121 — 721)(201(1331 + 8(5 — 6p)w) + 6(121 — 72u) (—121 + 8u(7 + 2u)))
B 8(121 + 12u)%(363 — 132 + 26(—121 + 72))?

>0

SW(6,1) _ AU (E[w(,w)],f*(6,1) N aﬂzv(E (w(8,w], f*(6,u))

a0 00 00
) =

2)

NG waqry (Elw(O,w], f*(6,u))
00
€D

_a2(11 - 4u)?(121 — 72p)(363 — 16u(23 + p) + 46(121 — 72p)) .

8(363 — 132u + 20(—121 + 72p))3 -

Proof of Proposition 5.

0sp(6,1)/0u <0 and 0f*(6,1)/0u <0, |0sp(6, 1) /0ull > [|0f*(6, 1)/ul|. In addition,

55 (0, ,u)‘ﬂ:l — (8, ﬂ)\uzl > 0. Therefore, s5(8, ) — f*(6, 1) > 0. ]
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