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Abstract: The number of preferential trade agreements (PTAs) has increased tremen-

dously since 1990. The natural question to ask is why. PTAs are not only about lowering

down tariffs further than the most favoured nation (MFN) tariff levels. There are many

economic and non-economic policies other than border policies that are addressed in PTAs.

Trade agreements dealing with border policies (tariffs) are referred to as “shallow”; and

those that are dealing with a broader set of policies are referred to as “deep”. Therefore,

PTAs are about something deeper. Parallel to the increase in the PTAs, trade in interme-

diate inputs has grown exponentially over past decades. Therefore, the first question that

arises is whether trade in intermediate inputs generates the need for deep integration. In

this dissertation, we show that the nature of trade in intermediate goods requires deep in-

tegration. The second question to be addressed is whether the deep trade agreements need

to be preferential. With a three-country model, we show that the deep bilateral agreements

are rarely chosen over the shallow agreements. Finally, by introducing the deep integration

in the multilateral trading system, we conclude that although trade in intermediate inputs

calls for deep integration, they do not call for deep PTAs. However, deep integration is

better implied under multilateral agreements. Therefore, the deep integration in economic

policies does not contribute to the increase in the number of PTAs.
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Chapter 1

Introduction

The number of preferential trade agreements has increased rapidly over the past couple of

decades. But why do we have so many PTAs? Article XXIV of the General Agreements on

Tariff and Trade (GATT) and its successor, the World Trade Organization (WTO) grant

an exception of the two key principles, reciprocity, and non-discrimination, to the countries

that form a preferential trade agreement. However, recent studies argue that the PTAs are

not only about lowering tariffs among the member countries1. Therefore, the PTAs should

be about something deeper.

When trade agreements are dealing with negotiations over the border policies, they

are referred to as shallow integration. This type of agreement is what we see in the

current GATT/WTO agreements. However, if the trade agreements include a broader set

of policies, specifically domestic (behind-the-border) policies, they are referred to as deep

integration. Currently, PTAs are deeper in the sense that they cover substantially more

1See, for example, Saggi, Wong, and Yildiz [2019], Bagwell, Bown, and Staiger [2016], Secretariat [2011],

and Carpenter and Lendle [2010]
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provisions than the shallow ones, which focus mostly on tariff liberalization. Therefore,

the first question to ask is whether the need for deep integration is the reason for the

tremendous rise in PTAs.

Not all the deep PTAs are narrowly economic. Some of the non-narrowly economic

policies that have been addressed in the PTAs are harmonization of law, government

procurement contract, and the right to sue the government. However, these types of

provisions are hard to consider in an economic framework. Therefore, in this thesis, we

refer deep to an agreement which includes broader sets of narrowly economic provisions

such as domestic tax/subsidies.

The second question to ask is when there a need for deep integration? Parallel to the

rise in the number of PTAs, trade in intermediate inputs has been increasing in recent

years. Some studies suggest that the nature of trade in intermediate inputs calls for deeper

policy negotiations. Therefore, we continue the literature on trade in intermediate inputs

and ask if there is a need for deep integration when the trade is intermediate inputs? And

does the deep agreement need to be preferential? Finally, we ask if the deep agreements

operate better under multilateral agreements?

In the first chapter after the introduction, we answer the above questions with a three-

country model where the trade is in intermediate inputs. In this chapter, a bilateral trade

agreement is referred to as a PTA, while a multilateral agreement is when all three countries

are trading. We consider that all the countries are WTO members and ask if there is any

incentive for two of the countries to form a deep bilateral agreement? We show that the

deep bilateral agreement is rarely chosen over the shallow integration. The non-member

country’s choice of behind-the-border policy has an impact on the member countries’ PTA

formation. Further, we examine the welfare effect of deep agreements under the multilateral

trading system for each country. We show that deep agreements are essential, but it should

2



be multilateral.

In the second chapter, after the introduction, we address the above questions when

there is a potential hold-up problem. More specifically, we assume that the hold-up prob-

lem might arise from the fact that the input production in the exporting countries may

require a sunk investment before the trade. For example, we can assume that the produc-

tion of intermediate inputs may require installation of capacity for a feasible production,

and this capacity installation is irreversible. By examining the welfare effect of shallow,

deep bilateral, and deep multilateral agreements, we show that although deep bilateral

agreements can be chosen over the shallow agreements, countries have the incentive to

move to deep multilateral agreements.

In the last chapter, we consider a more general case of a hold-up problem in which the

contract between buyers and sellers of intermediate inputs (trading parties) is imperfect and

compare the result with the one where the contract is perfect. In particular, we consider

two alternative options for the import of intermediate inputs: outsourcing versus foreign

direct investment (FDI). The former occurs when a firm imports its required intermediate

inputs from an independent supplier and the latter happens when the firm obtains its

intermediate inputs from a wholly-owned subsidiary. Furthermore, we assumed that the

contracts between trading parties could be better enforced under FDI. Therefore, the price

of the traded inputs under outsourcing is not determined through market-clearing condition

and the trading parties bargain over the price. We show that the hold-up problem does not

play a key role in the need for deep trade agreements and the nature of trade in intermediate

inputs calls for the deep agreements. Also, we show that deep trade agreements have an

impact on the structural form of the firms; that is deep trade agreements motivate firms

to choose to outsource over FDI. However, in this chapter, with a two-county model, we

are not able to answer whether the need for deep integration motivates countries to join

3



PTAs.
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Chapter 2

Shallow, Narrow and Deep Trade

Agreements

2.1 Introduction

Preferential trade agreements (PTAs) have become very popular, and their numbers have

increased to over 400 since 1990. As of June 2016, all members of the World Trade

Organization (WTO) are participating in at least one type of PTA. But why are there so

many preferential trade agreements? The majority of PTAs are “deep” in the sense that

they cover substantially more policy areas than the “shallow” agreements that focus mostly

on tariff liberalization. Therefore, the natural question to ask is whether the increase in

the number of PTAs is attributable to the importance of deep integration.

In this chapter, we study whether a need for deep integration justifies the increase in the

PTAs. More specifically, we first study the reasons behind the need for deep integration.

Then, in a setting that requires deep integration, we show that deep integration should

5



not necessarily be preferential, and they could operate better under a multilateral trading

system. Therefore, deep agreements cannot be considered as the sole reason for the increase

in PTAs.

Article XXIV of the General Agreements on Tariffs and Trade (GATT) and its succes-

sor, the World Trade Organization (WTO), grants an exception on the two fundamental

principles, reciprocity and non-discrimination, to the countries that form a preferential

trade agreement. Therefore, the question is whether the tariff reduction further than ne-

gotiated most favored nation (MFN) is the reason for increase in the PTAs? This article

allows a group of countries to form PTAs and discriminate between the member and non-

member countries by eliminating tariffs on “substantially all trade” between them. The

purpose of the PTA formations based on Article XXIV’s reasoning is the welfare and trade

improvements that are caused by tariff elimination.

However, PTA members are not always committed to this rule. Recent studies have

noted that the increase in the share of the world trade between PTA members and intra-

PTAs is not entirely due to the preferential tariff arrangements. Saggi, Wong, and Yildiz

[2019] examine the possible incentives of the PTA members for a positive internal tariff

rate and conclude that the member countries benefit from not eliminating their internal

tariff on each other when they are engaged in a free trade agreement (FTA). Carpenter and

Lendle [2010] study the import flow based on the tariff levels for the 20 largest importers,

which covers 90% of the world trade, and conclude that only 16.3% of the global trade

has a positive preferential margin. Also, they note that the share of preferential imports

with high margins (above 10%) is small for most countries other than intra-EU trade and

imports of Mexico. Furthermore, 52% of world trade is taking place under zero MFN

tariff. Thus, no preferences can be granted. Another study shows that in 2007, around

two-thirds of the tariffs with MFN rates above 15 % have not been reduced through PTAs

6



for 85 countries that cover about 90 % of the world trade (Secretariat [2011]). Moreover,

in the real world, the PTAs do not always lead to zero tariffs, and the tariff concession can

only be limited to a specific amount of import from the partner country. For example, a

preferential agreement between the US and Australia led to a zero tariff imported butter

from Australia only for the 3,000 tonnes per year, and the excess amount of the butter

imports is subject to the MFN tariff rate (Damuri [2012]). Therefore, PTAs are about

something deeper.

Besides the increase in the number of PTAs, the scope of policy coverage has gone

beyond the traditional border levels. The majority of the PTAs signed after 2003 are

referred to as deep PTAs, which include at least ten legally enforceable provisions (see

Mulabdic, Osnago, and Ruta [2017] for more details). Mulabdic et al. [2017] noted that

European countries are involved in PTAs with the highest depth, which is mostly due

to the strong integration inside the EU. As of 2015, the EU members are engaged in 36

agreements, and each member deals on average with more than 25 provisions with its PTA

partner. The next highest depths of PTAs belong to the agreements signed by Japan

and the Republic of Korea with an average of 21 and 20 provisions, respectively. Other

countries such as the United States, Australia, Taiwan, China, and most Latin American

countries established a relatively deep relationship with their partners, although shallower

compared to European countries. Finally, South East Asian countries have the lowest

depth of agreements and mostly focused on shallow agreements.

Therefore, our main questions in this chapter are as follow: First, does the increase

in the number of PTAs attribute to the importance of deep integration? Second, why is

there a need for deep integration? Finally, does the deep integration need to be under a

preferential trading system or it can be under a multilateral one?

To answer the first questions, we need to know the scope of deep integration under

7



PTAs. Deep integration under the PTAs is categorized into two groups: non-narrowly

economic and narrowly economic provisions. The former refers to policies such as har-

monization of law, government procurement contracts, the right to sue the government.1

The latter refers to domestic (behind-the-border) policies such as domestic taxes/subsidies.

Since the non-narrowly economic policies are hard to be addressed in a theoretical frame-

work, in this chapter, we focus on the narrowly economic policies as the behind-the-border

policies.

Furthermore, trade is no more only about the final-goods. Using OECD input-output

table, Miroudot and Lanz [2011] concluded that trade in intermediate inputs has been

growing at an average of 6.2% for goods and 7% for services between 1995 and 2006.

Similarly, Ramanarayanan [2007] concluded that in the late 1990s, intermediate goods

comprised about 60% of total international merchandise trade for many of the industrial

economies. The changes in the nature of trade, from final-good to intermediate good,

have an impact on the scope of policy coverage of trade agreements, which WTO rules

have not considered. Therefore, to answer the second question, we examine if trade in the

intermediate goods calls for deep integration.

The results presented in this chapter are using a three-country model in which we ex-

amine the impact of shallow multilateral, deep bilateral, and deep multilateral agreements

on the welfare of all countries. We consider three symmetric countries, A, B, and C,

where each country produces a non-numeraire final-good, two intermediate inputs, and

a numeraire good. For producing the final-good, each country needs to import the re-

quired inputs from the other two countries. The final-goods are consumed domestically,

and the intermediate inputs are either consumed domestically or exported to be used as

1For more details on the harmonization of law and government procurement contracts see Jackson

[1995] and Anderson, Müller, and Pelletier [2015].
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an input for the final-good production of the other two countries. The government in each

country can impose import tariff/subsidies on the imports of intermediate inputs, and im-

pose behind-the-border policies on the domestic consumption in the form of consumption

tax/subsidy.

Starting from the Nash equilibrium, we show that the Nash equilibrium border and

behind-the-border policies are inefficiently high. As a result of that, the input trade levels

are inefficiently low. We further show that welfare improves for all countries when countries

start negotiating over the border policies. However, since the behind-the-border policies

are not negotiated under the shallow integration, we examine whether there is an incentive

for the countries to deviate from the Nash level behind-the-border policies and conclude

that shallow agreement is equilibrium.

Moreover, we introduce the possibility that two of the countries sign a deep bilateral

agreement, and we define it as “narrow deep” bilateral agreement. The member countries

of the narrow deep agreement enjoy the improvement in their welfare levels. However,

there is no binding contract between the member and non-member countries regarding

the non-member country’s behind-the-border policy, which gives an incentive to the non-

member country to deviate from its shallow level behind-the-border policies and increase

its welfare. In addition to that, the non-member deviation leads to lower welfare for the

member countries. Thus, the narrow deep agreement is not always an equilibrium.

Finally, we introduce the deep multilateral trade agreement, when all of the countries

reduce their border and behind-the-border policies to zero and conclude that the welfare

and input production levels for all of them improve under this type of agreement. This

result leads us to conclude that the rise in trade of intermediate inputs calls for deep negoti-

ations. However, deep integration is not necessarily preferential. The deep agreements are

better implied under the multilateral trading system where all countries benefit from the

9



trade agreement. Therefore, the inclusion of narrowly economic policies in PTAs cannot

justify the rise in these types of arrangements.

This chapter contributes to trade agreements literature in two ways: First, by consider-

ing the international trade between final-good producers and input suppliers, we show that

the policy choices of the government can affect the volume of trade and welfare in each

country. Antràs and Staiger [2012] and Ornelas and Turner [2008] considered the impact

of trade liberalization on the volume of the trade when trade is in intermediate inputs.

The authors studied a relationship-specific investment between the buyers and suppliers of

the intermediate inputs that led to a hold-up problem and showed that trade agreements

could alleviate the under-investment in the level of inputs that occurs in the presence of the

hold-up problem. Ornelas and Turner [2008] examined the impact of international trade

agreements when the policies under trade agreements are exogenous. Antràs and Staiger

[2012] considered the effect of different types of trade agreements and the resulting optimal

policies on the volume of trade. In this chapter, we abstract from the incompleteness of the

contracts; thus, we ignore the possibility of the hold-up problem between the input buyers

and sellers. We show that the nature of trade in intermediate goods in itself is sufficient

to motivate countries to join trade agreements.

Our second contribution to the literature is through introducing the deep integration

and emphasizing that there need to be more profound trade agreements under such condi-

tions. Lawrence [2000] was the first to address the need for a deeper form of integration.

The author noted that an increase in international production networks requires agree-

ments that smooth the difficulties related to the national policies. Later on, Antràs and

Staiger [2012] showed that the rise of offshoring, which is accomplished with the possibility

of the hold-up problem, generates the need for deep trade agreements. Therefore, we also

contribute to the literature on the role of WTO on liberalization. Antràs and Staiger [2012]

10



used a two-country model and suggested that the WTO-member countries that experience

an increase in the offshoring might seek preferential trade agreements as a way to achieve

deep integration. More specifically, they concluded that the rise in offshoring and its im-

plication for international price determination challenges the effectiveness of the current

WTO approach toward liberalization. Therefore, countries that seek trade liberalization

prefer to join the preferential trade agreement. However, to examine whether deep integra-

tion is achieved under the preferential trade agreement, we need to have a third country to

see how a preferential trade agreement is affecting the member and non-member countries.

In this chapter, we introduce such a three-country model and show that the need for deep

integration cannot always be fulfilled through PTAs. That is, the deep integration through

the multilateral trading system can benefit countries more.

The remainder of this chapter is organized as follows: in sections 2.2 to 2.3, we outline

our basic model and the specific timing constraints considered in it. In section 2.4 we

introduce our equilibrium concept in the model. In section 2.5, we introduce the deep

multilateral agreement and show that all the countries can improve their welfare when the

border and behind-the-border policies are negotiated. In section 2.6, we consider the non-

cooperative Nash equilibrium policies when countries unilaterally maximize their welfare.

In section 2.7, we introduce the shallow integration and show the improvement in the

welfare of all countries when they negotiate over the border policies, given the Nash level

behind the border policies. In section 2.8, we examine the possibility that two of the

countries might engage in a narrow deep bilateral and examine if this type of agreement is

viable. Section 2.9 concludes this chapter.
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2.2 Basic Model

In this section, we construct a perfectly competitive equilibrium model of trade between

three countries: H ∈ {A,B,C}. Each country produces four goods: a non-numeraire final-

good XH , two intermediate inputs, xHi , and xHj , and a numeraire good z. To produce the

final-good XH , each country needs to import the required inputs from the other two coun-

tries. That is, the domestically produced intermediate inputs are consumed domestically

or are exported to the other two countries as an input for final-good production. We could

easily assume that there exists a rest-of-the-world as a secondary market for the inputs

that are produced in the country H. However, to avoid the complexity of the model, we

assume that each country either consume its intermediate inputs domestically or export it

as an input for the other two countries.

The government in each country has access to border and behind-the-border policies

to affect trade in intermediate inputs between the final-good producers and intermediate

input producers.

The details on the model are described as follow:

2.2.1 Consumer preferences

The preferences of the representative consumer in country H over the consumption of four

goods can be represented by a quasi-linear utility function as:

UH = Dz + u(DXH ) + u(DxHi
) + u(DxHj

) (2.1)

where Dz is the consumption of numeraire good, DXH = D(pXH ) is the consumption of

the final-good H, and DxHi
= DH(pxHi ) and DxHj

= DH(pxHj ) are the demand for the

12



domestically produced inputs xHi and xHj in country H. The sub-utility functions are

quadratic in consumption of final-good and intermediate inputs and are represented as:

u(DXH ) = αDXH +
DXH

2

2
,

u(DxHν
) = φDxHν

+
D2
xHν

2
, ν ∈ i, j.

2.2.2 Production

The technology for the production of the intermediate inputs in each country is represented

as a quadratic cost function with the marginal cost defined by:

CH
ν = c+ xHν (2.2)

where c > α > φ > 0. Therefore, each country has a comparative advantage in the

production of inputs xHi and xHj . That is, the technology in each country for the production

of intermediate inputs is not the same, and only country H can profitably produce the

intermediate inputs xHν , ν ∈ {i, j}.

Once the final-good producers in country H obtain the required inputs, they produce

the final-good following a Leontief production function:

XH = min{xIi , xJj } where H, I, J ∈ {A,B,C} (2.3)

The above production function justifies that the inputs needed for the final-good are

perfect complements, and both are necessary for the production. That is, the final-good

producers in country H have to use inputs from country I, xIi , and J ,xJj . Therefore, trade

over intermediate inputs involves all the three countries. Also, the intermediate input
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exporters are not competing over the export level to the final-good producing country

directly; however, they can manipulate the final-good producers’ demand for the inputs

and indirectly impact the export levels.

We assume that the production cost of the final-good is zero, and the only cost associ-

ated with the final-good production is the cost that each firm has to pay in order to obtain

the necessary inputs from abroad. That is:

TCXH = pHxIi
.DH(pxIi ) + pHxJj

.DH(pxJj ) (2.4)

where pH
xIi

, pH
xJj

, DH(pxIi ), and DH(pxJj ) are the prices and demand of inputs xIi and xJj in

country H.

The numeraire good z in each country is produced by a constant returns to scale

technology. The supply of labor in each country is sufficiently large to have a positive

numeraire good production in all the three countries. Therefore, the equilibrium wage (the

price of numeraire good) is normalized to one for each country.

2.2.3 Government

The government in each country can choose to impose border and behind-the-border poli-

cies in order to maximize their welfare. That is, the government in each country imposes

import tariff (or subsidy) on its import of intermediate inputs, τν , ν ∈ {i, j}, referred to

as border policies. Also, the government in each country imposes domestic policies (con-

sumption subsidy/tax) on the consumption of domestically produced inputs, σν , referred

to as behind-the-border policies.
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2.2.4 Equilibrium

Given the equilibrium level of government policies, the consumer’s objective is to maximize

their preferences. Using, the utility function 2.1, and the sub-utility function, the market

demand for the final-good, and the domestic inputs in country H are given by:

D(pXH ) = α− pXH , DH(pxHν ) = φ− pxHν (2.5)

where ν ∈ {i, j}. To justify the positive demand of intermediate good abroad, we have

assumed that α > φ.

The final-good and intermediate input producers in each country maximize their profit,

respectively, as follow:

max{pXHXH − (pHxIi
+ pHxJj

)XH} (2.6)

max{pHxνx
H
ν − cxHν −

1

2
(xHν )2} (2.7)

where pHxν , ν ∈ {i, j} is the producer’s price of intermediate goods in country H. Following

the profit maximization in the perfectly competitive equilibrium model, the price of the

final-good XH in country H can be written as:

pXH = (pIxi + τi) + (pJxj + τj)

where pIxi = c+xi−σi, pJxj = c+xj−σj, τi, and τj are the producer’s price of intermediate

inputs, and the trade tax (import tariff/subsidy) that H imposes on the imports from

countries I and J , respectively.

The pattern of trade between all the three countries can be shown as follow:
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It is clear from the above graph that to produce final-goods each country is required to

import inputs from the other two countries while it exports its inputs as an input for the

production of final-goods in other countries. However, since all the countries are symmetric,

we can take a snapshot of the above graph and focus on trade of intermediate inputs

between the buyer and seller of intermediate inputs for a specific final-good. Therefore,

from this point onward, we can assume that each country is once a home country (h) for

the production of final-good X that imports intermediate goods xi and xj from countries

i and j, respectively. The pattern of trade can be simplified as follow:

h

i j

xi xj

Therefore, the government in country h chooses a specific trade taxes τi and τj (border

policies) on its import from country i and j, which is a wedge between the local price and

international prices:

pX = (pi + τi) + (pj + τj) (2.8)
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Where pX , pi, and pj are the consumer price of final good X, and producer price of input

i, and input j in country h, i, and j, respectively. In addition to the border policies, the

governments in country i and j choose a behind-the-border policy (tax or subsidy), σi

and σj, respectively. The governments redistribute the revenue from these policies in a

lump-sum fashion equally to all agents.

Therefore, equations (2.3)-(2.8) combined with the market clearing condition for each

good implies the following equilibrium prices for the final-good and intermediate inputs:

pX =
2(φ+ α)− xi − xj + σi + σj + τi + τj

3

pi =
φ+ α− 2xi + xj + 2σi − σj − τi − τj

3
,

pj =
φ+ α− 2xj + xi + 2σj − σi − τi − τj

3
(2.9)

Given the perfect competitive assumption, by equating the input producers’ prices to

the marginal cost, the world supply of inputs xi and xj are determined as:

xi =
2(φ+ α− 3c) + 3σi − σj − 2τi − 2τj

8
,

xj =
2(φ+ α− 3c) + 3σj − σi − 2τi − 2τj

8
(2.10)

Finally, by substituting the equilibrium prices in equation (2.9) into equation (2.5), the

equilibrium demand functions can be derived as:

D(pX) =
(α− 2φ) + xi + xj − σi − σj − τi − τj

3

D(pii) =
(2φ− α) + 2xi − xj + σi + σj + τi + τj

3

D(pjj) =
(2φ− α) + 2xj − xi + σi + σj + τi + τj

3
(2.11)
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where D(pX), D(pii), D(pjj), p
i
i, and pjj are the demand of final-good X, demand of inputs

xi and xj in country h, i and j, and the consumer prices of inputs in country i and j,

respectively. It is clear from the above equations, the import tariffs imposed by country

h increase the price of the final-good, leading to lower demand for the final-good and the

imported intermediate good in the home country. The reduction of the final-good produc-

ers’ demand for the intermediate inputs decreases the level of input productions. Also,

since the demand for the export in country i(j) has reduced, the domestic consumption

will increase. The consumption subsidy in country i(j) increases the demand for domestic

consumption, which increases the production of the inputs in the country i(j). However,

an increase in consumption subsidy increases the price of the final-good X and the demand

for the final-good decreases.

Given the quasi-linear preferences, a country’s welfare is defined as the sum of the

consumer surplus, producer surplus, and the tariff revenue (or the subsidy loss). The

country i(j) is the exporter of the intermediate inputs, and the only policy in its disposal

is the behind-the-border policy (subsidy), which is represented as a loss to the welfare.

Moreover, the producers surplus in country h is equal to zero, and the welfare is just the

sum of the consumer surplus from the final-good consumption and the tariff revenue from

the imported inputs xi and xj. The welfare for each country is defined by:

Wi(σi, pi(σi, σjτi, τj)) =

∫ φ

pii

D(p)dp+

∫ pi

c

x(p)dp− σiD(pii)

Wj(σj, pj(σi, σj, τi, τj)) =

∫ φ

pjj

D(p)dp+

∫ pj

c

x(p)dp− σjD(pjj)

Wh(τi, τj, pX(σi, σj, τi, τj)) =

∫ α

pX

D(p)dp+ τiD(pX) + τjD(pX) (2.12)
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2.3 Timing

The structure of the relationship between the importers and exporters of the intermediate

inputs is as follows: First, the government in each country sets its policy simultaneously.

The home country h imposes border policies on its import xi, xj, and country i and j set

the behind-the-border policies on their domestic consumption. Second, the input producers

in country i(j) decides on the level of input production. Finally, the final-good producers

import the required inputs from countries i and j and produce the final-good X. Being

able to set the policies before any production or trade take place allows each government

to impact the welfare level of the other two countries, and also allows the input producers

to produce accordingly and avoid any hold-up problem.

We start with deep multilateral trade, where the border and behind-the-border poli-

cies are both negotiated to zero and then move to the non-cooperative Nash equilibrium,

shallow, where the negotiation is only on the border policies, and narrow deep integration,

where the negotiation is over the border policies and behind-the-border policies only for

the member countries. The timing would be the same; however, the procedure for setting

the policies are different. More specifically:

• Under the non-cooperative Nash equilibrium, each country sets its policies unilater-

ally given the policy of the other two countries.

• Under the shallow trade agreements, countries cooperate only over the border poli-

cies, and behind-the-border policies are chosen non-cooperatively.

• Finally, under the narrow deep agreements, countries continue with the shallow level

border policies, while, two of the countries, h and i, sign narrow deep bilateral trade
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agreement and negotiate over the behind-the-border policy. Also, the country j, the

non-member country, determines its behind-the-border policy non-cooperatively.

2.4 Equilibrium Concepts of Trade agreements

In this section, we define two possible scenarios for the shallow and narrow deep trade

agreements:

(i) Myopic scenario: The government in countries i and j under shallow agreements

and the government in country j under the narrow deep agreements can choose

a myopic policy instead of setting the behind-the-border policy optimally. Under

the shallow trade agreement, a myopic outcome occurs when the behind-the-border

policies of both countries i and j remain fix at the original Nash levels; and under the

narrow deep the myopic outcome occurs when the behind-the-border policy of the

non-member country remains fix at the one under shallow integration. The myopic

outcome results in a viable equilibrium when there is no incentive to deviate for

country i(j) from the fixed Nash or shallow level behind-the-border policies.

(ii) Strategic scenario: Given the type of the agreement, shallow or narrow deep, the

behind-the-border policies in member non-member countries is determined optimally.

Therefore, the strategic response to the negotiated policies leads to a viable trade

agreement equilibrium.

Although the myopic outcomes are not equilibrium, to see how the results change when

countries decide to keep their behind-the-border policies at the Nash levels, we consider

the myopic outcomes as well as the strategic outcomes.
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2.5 Deep Multilateral Trade Agreement

Suppose that all the governments agreed to free trade in both the border and behind-the-

border policies so that they set their policies as τi = τj = 0 and σi = σj = 0. It can be

easily seen from the equations (2.10) and (2.11) that by implying free trade level policies

the input production and demand for final-good and intermediate inputs become:

x =
φ+ α− 3c

4

D(pνν) =
3φ− α− c

4

D(pX) =
α− φ− c

2

From this point onward, for simplicity, we assume that the size of the final-good producing

country is twice as big as the size of the input exporting countries (in terms of the final-

good H), i.e α = 2φ. Therefore, the input levels and demand function can be rewritten

as:

x =
3θ

4
, D(pX) =

θ

2
, D(pνν) =

θ

4
where θ = φ− c

.

Finally, by substituting the equilibrium supply and demand for the intermediate inputs

and final-good in equation (2.12), the free trade level of welfare for countries i, j and h are

derived as W i = W j = 5θ2/16 and W h = θ2/8, respectively.

The symmetry implies that each country acts as a final-good producer, who earns W h

and at the same time acts as input producer for two different types of inputs i and j that

earn W i and W j from producing and consuming those inputs. Therefore, the welfare of

each country for all the good that it produces and consumes will be equal to the sum of

the welfare from the final-good and intermediate good sectors

W T = W h +W i +W j = 3θ2/4
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.

2.6 Non-cooperative Nash equilibrium

In the absence of trade agreements, each country simultaneously chooses its border or

behind-the-border policies to maximize its domestic welfare; the home country chooses τi

and τj to maximize W h, and country i and j choose σi and σj to maximize W i and W j,

respectively. Given the timing of the model, the policies (border and behind-the-border)

have a direct and indirect effect on the prices. The direct effect can be clearly seen from the

equation (2.9). However, the indirect effect passes through the impact of policies on the

supply of intermediate inputs, which can be seen in equation (2.10). The optimal policy

for each country is derived as:

∂Wh

∂τi
=

∂Wh

∂τi
+
∂Wi

∂pX
(1 +

∂pX
∂xi

∂xi
∂τi

+
∂pX
∂xj

∂xj
∂τi

) = 0

∂Wi

∂σi
=

∂Wi

∂σi
+
∂Wi

∂pi
(1 +

∂pi
∂xi

∂xi
∂σi

+
∂pi
∂xj

∂xj
∂σi

) = 0

The best response functions are derived as:

τRi =
(α− 2φ) + xi + xj − σi − σj − 4τj

4
(2.13)

σRi =
(α− 2φ) + xi + xj − σj − τi − τj

6
(2.14)

Since countries are symmetric, we can impose symmetry on policies. That is τi = τj = τ

and σi = σj = σ. Therefore, we can rewrite the above best response function as:

τR =
xi + xj − σi − σj

8
=
xi + xj − 2(σN)R

8
(2.15)
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σR =
xi + xj − τi − τj

7
=
xi + xj − 2(τN)R

7
(2.16)

By substituting xi and xj from equation (2.10), the best response functions can be derived

as:

τR(σ) =
θ − σN

6
, σR(σ) =

3θ − 6τN

13

Finally, the equilibrium level of Nash policies are derived as:

τN =
5θ

36
, σN =

θ

6

It is easily seen that ∂2W
∂τ2 < 0 and ∂2W

∂σ2 < 0 holds and that the non-cooperative Nash

policies are maximizing welfare for each country.

It is clear from the best response function that dτ
dσ
< 0. That is, if the home country

reduces its import tariff, the response of country i(j) is to raise its behind-the-border policy

and an increase in the domestic demand to compensate for the welfare loss regarding their

export. Similarly, if country i(j) increase their consumption subsidy, the home demand for

inputs ( and the final-good) will decrease, leading to the home country increasing its import

tariffs. Therefore, the border and behind-the-border policies are strategically substituted.

Following the optimal non-cooperative Nash policies, import tariff, and consumption

subsidy, we can find the equilibrium level of welfare, supply, and demand for the interme-

diate and final-good.

Lemma 2.6.1. The welfare effect of Nash equilibrium on each sector and country compared

to deep multilateral trade agreements (free trade) is as follows:

(i) WN
h < W FT

h ,WN
i < W FT

i ,WN
j < W FT

j

(ii) ωN ≡ WN
T −W FT

T < 0
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(iii) xN − xFT < 0

Proof. See the appendix A.2.

The inefficiently high level of the border and behind-the-border policies in the absence

of trade lead to lower total welfare for each country; therefore, the intermediate input

suppliers produce at a level lower than the efficient level.

2.7 Shallow integration

Under shallow integration, all countries negotiate over the border policies. We have con-

sidered three types of negotiation for the border policies:

• first, the border policies are chosen optimally by maximizing the joint welfare WW =

Wh +Wi +Wj, τ
sh
ν ≡ arg maxτ W

W , where ν ∈ i, j;

• second, the border policies are negotiated toward zero;

• third, the border policies are negotiated to a level lower than the non-cooperative

Nash import tariffs, t < τ̄N .

The WTO approach towards the behind-the-border policies is justified under the terms

of trade theory literature. Staiger and Sykes [2011] and Staiger [2012] have pointed that

under non-cooperative Nash equilibrium the behind-the-border policies are set at efficient

levels. Also, Staiger [2012] has shown that efficiency under free trade is achieved if and

only if the domestic policies are fixed at their non-cooperative Nash levels.

Although we are not looking for the efficient level of behind-the-border policies in this

section, we use the literature justification on the shallow level behind-the-border policies
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and consider two scenarios for the behind-the-border policies. The behind-the-border poli-

cies are either fixed at the original non-cooperative Nash levels σ̄N or individually deter-

mined by countries i and j. That is, given the shallow level border policies, the government

in country i and j re-optimize their behind-the-border policies using equation (2.16):

σR(τ) =
xi + xj − 2τ

7

It is clear from the above equation that dσ
dτ
< 0. Therefore, a decrease in the level of

border policy τ leads to an increase in the behind-the-border policies. The intuition for this

result is that the border policies are determined by negotiation of all the three countries,

that is, the home country takes into account the potential impacts of its tariff on the

welfare of countries i and j. However, countries i and j determined their behind-the-border

policies unilaterally, and they only take into account their domestic welfare. Therefore,

the government in the countries i and j manipulate their behind-the-border (consumption

subsidy) to extract welfare from the home country in addition to the welfare-improving

benefits that shallow integration brings for them.

Depending on the approach toward behind-the-border policies, we can define two sets

of shallow integration strategies as follow:

(i) Myopic shallow strategies: under this scenario, the behind-the-border policies are

fixed at the non-cooperative Nash levels, σ̄N . However, the border policies can be

negotiated optimally τ = τ sh, negotiated to zero τ = 0 or negotiated to a positive

tariff level τ = t < τ̄N . Therefore, the myopic outcomes are shown as:

• Γshm (τ = τR(σ), σ = σ̄N)

• ΓFm(τ = 0, σ = σ̄N)
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• Γm(τ = t, σ = σ̄N)

(ii) Strategic shallow strategies: under this scenario, the behind-the-border policies are

re-optimized in response to the negotiated border policies. Similarly, border policies

are negotiated in three ways. Therefore, the strategic scenarios can be shown as:

• Γshs (τ = τR(σ), σ = σR(τ = τ sh))

• ΓFs (τ = 0, σ = σR(τ = 0))

• Γs(τ = t, σ = σR(τ = t))

where Γshm ,Γ
F
m,Γm and Γshs ,Γ

F
m,Γs are the myopic and strategic shallow integration strate-

gies when the border policies are determined optimally, negotiated to zero, or negotiated

to a positive level less than non-cooperative Nash import tariffs, respectively. Starting

from the first type of negotiation, the optimal border policies τi(τj) satisfies the following

first-order condition:

∂WW

∂τi
=
∂Wh

∂τi
+
∂Wh

∂pX
(1 +

∂pX
∂xi

∂xi
∂τi

+
∂pX
∂xj

∂xj
∂τi

) +
∂Wi

∂pi
(1 +

∂pi
∂xi

∂xi
∂τi

+
∂pi
∂xj

∂xj
∂τi

)

+
∂Wj

∂pj
(1 +

∂pj
∂xi

∂xi
∂τi

+
∂pj
∂xj

∂xj
∂τi

) = 0

The best response function can be derived as:

τRi = −1

2
(σi + σj)− τj (2.17)

The symmetry among countries implies that τi = τj = τ and σi = σj = σ, thus, the best

response function can be rewritten as

τ sh = −1

2
σsh (2.18)
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Therefore, it is clear from the above best response function that the optimal negotiated

shallow border policies under both of the scenarios are negative. That is, the home coun-

try’s optimal border policy is an import subsidy. Since the home country does not produce

the inputs i and j which is required for its final-good production, the optimal policy is

import subsidy instead of import tariff to boost the final-good production.

Let us define r ≡ (τN , σN) as the policy vector under the non-cooperative Nash equi-

librium, then ∆ω ≡ W (Γ)−W (r) is the changes of welfare for each country moving from

non-cooperative equilibrium to the shallow integration. The following lemma summarizes

the details on the impact of shallow integration on countries:

Lemma 2.7.1. The impacts of the strategic and myopic shallow outcome on the welfare

and volume of trade are summarized as follow:

(i) Welfare improves for each country under shallow integration, ∆ω > 0

(ii) The myopic shallow outcomes improve welfare more than the strategic shallow out-

comes

(iii) The volume of trade under the shallow outcome has increased compared to the non-

cooperative Nash levels, ∆x = x(Γ)− x(r) > 0

(iv) The inputs are higher under strategic shallow integration

Proof. See appendix A.3.

From the above lemma, it is straightforward to conclude that all the countries overall

benefit from signing myopic shallow integration; that is, countries i and j are willing to

keep their behind-the-border policy at the original non-cooperative levels. In fact, under
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the strategic shallow integration, the behind-the-border policy is higher than the non-

cooperative Nash levels. Consequently, the welfare of countries i and j is higher under

those types of shallow integration. However, since countries are mirror image of each

other, each country is the producer of a final-good and two intermediate inputs that either

consume domestically or export to be used as an input abroad, therefore, the total welfare

is higher under the myopic shallow due to the higher welfare for the final-good sector in

such agreements.

However, countries i and j might have the incentive to deviate from the myopic shallow

integration and set their policies optimally given the shallow border policies. Suppose

country i(j) deviates from σi under the strategic and myopic shallow integration, given

that the negotiated border policies τ and the behind-the-border policy for country j(i)

remain at the shallow outcomes, the best response function of the deviating country is as

follows:

(σdi )
R =

xi + xj − σj − 2τ sh

6

The details on the impact of country i′s deviation are summarized in the following lemma.

Lemma 2.7.2. Country i has an incentive to deviate from its non-cooperative Nash behind-

the-border policies under the following myopic outcome:

(i) W d
i (Γsh

md
) > Wi(Γ

sh
m ), with Γshm (τ = τ sh, σi = σd, σj = σ̄N)

(ii) W d
i (Γmd) > Wi(Γm), with Γm(τ = t, σi = σd, σj = σ̄N)

Proof. See appendix A.4

Therefore, country i(j) has a unilateral incentive to deviate from its non-cooperative

Nash level policy. We also examine the joint deviation of country i and j for each myopic
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shallow integration scenario. Following equation (2.16), countries i and j could deviate

from their myopic non-cooperative behind-the-border policy given the negotiated border

policies:

σR =
xi + xj − 2(τN)R

7

The impact of the joint deviation on the welfare of countries is summarized in the

following lemma:

Lemma 2.7.3. Starting from a myopic shallow integration, there is no incentive for coun-

tries i and j to deviate from the shallow integration outcome. Furthermore, when the border

policies are negotiated to zero, the myopic outcome improves the welfare of all countries.

Proof. See appendix A.5

Lemma 2.7.1 and 2.7.2 suggest that country i(j) have incentive to deviate only under

condition that the shallow border policies are non zero. Therefore, by increasing the

behind-the-border policies, they will increase domestic consumption and production and

raise their domestic welfare. Since each country is the producer of the final-good and

intermediate good, when i deviates, the only change in its total welfare is coming from the

changes in the Wj given that its welfare with regards to the other input sector and the

final-good sector will not change. As a result, the total welfare for the deviating country

will increase, which gives the country enough incentive to deviate. Using the results in

lemmas 2.7.1 and 2.7.2, we can obtain the following proposition:

Proposition 2.7.1. (i) There are multiple shallow trade agreements:

• The myopic outcome is equilibrium when the border policies are negotiated to

zero.
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• The strategic outcomes are equilibrium.

(ii) The equilibrium shallow integration can be ranked as :

W (ΓFm) > W (Γshs ) > W (Γs)

Proof. The proof is immediate from lemmas 2.7.1, 2.7.2 and 2.7.3.

The results in the above proposition suggest that the efficiency under free trade is

achieved when the behind-the-border policies are fixed at their non-cooperative Nash equi-

librium (myopic shallow); however, this is not the only possible equilibrium. The strategic

shallow agreements are all the viable equilibrium. The proof is immediate from lemmas

2.7.1, 2.7.2 and 2.7.3.

2.8 Narrow deep integration

In this section, we aim to examine whether the negotiation on the behind-the-border poli-

cies, narrow deep integration, provides enough incentive to countries to sign preferential

trade agreements. Suppose countries i and h start a bilateral narrow deep trade agree-

ment and negotiate over the level of the behind-the-border policy. The optimal negotiated

behind-the-border policy σNDi has to satisfy the following first-order condition:

∂Wih

∂σi
= − (D(pX) + τi + τj) [

∂pX
∂σi

+
∂pX
∂xi

∂xi
∂σi

+
∂pX
∂xj

∂xj
∂σi

]

+
(
σi −D(pii)

)
[
∂pii
∂σi

+
∂pii
∂xi

∂xi
∂σi

+
∂pX
∂xj

∂xj
∂σi

]

+xi[
∂pi
∂σi

+
∂pi
∂xi

∂xi
∂σi

+
∂pi
∂xj

∂xj
∂σi

]−D(pii) = 0
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Therefore, the best response function can be derived as:

(σNDi )R =
xi + xj − σj − 7τi − 7τj

16
(2.19)

To focus on the role of the narrow deep negotiations on the formation of the bilateral

trade agreements, we keep the border policy levels similar to the shallow agreements and

examine the effects of negotiations of the behind-the-border policies on welfare.

Similar to the previous section, we will examine three scenarios:

• first, given the fixed shallow border policies, the behind-the-border policy of the

member country is determined optimally as σNDi ≡ arg maxσWih;

• second, given the border policies, the member countries negotiate the behind the

border policy to zero,

• finally, we allow discrimination over the border policies so that member countries

negotiate over both border and behind-the-border policies and set them to zero.

Following the equilibrium concepts introduced in the previous section, we take two

different approaches towards the behind-the-border policy of the non-member country:

the strategic narrow deep where country j sets its behind-the-border policy σj optimally

as σRj ≡ arg maxσW
j; or the myopic narrow deep where the behind-the-border policy

remains fixed at the shallow levels, σ̄sh.

Throughout this chapter, we have assumed that all three countries are participating

in shallow integration, and then two of the countries choose to sign bilateral narrow deep

agreements. Therefore, to consider if countries have any incentive to form a bilateral narrow

deep agreement, we will start from the viable shallow agreements. We can summarize the

strategic narrow deep and myopic narrow deep strategies as follows:
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(i) Starting from the best shallow equilibrium, (τ = 0, σ = σ̄N), the following narrow

deep outcomes are obtained: Given the border policies fixed at the shallow level

policies, the behind-the-border policy for the member country (i) is either optimally

determined as, σi = σNDi or negotiated to zero, σi = 0. However, the behind-

the-border policy for the non member country is either individually determined,

σj = σRj (τ, σi) or myopically set as shallow levels, σj = σ̄sh. Therefore, the possible

outcomes can be summarized as:

• ΓNDm (τ = 0, σi = σNDi , σj = σ̄sh)

• ΓNDs (τ = 0, σi = σNDi , σj = σRj (τ, σi))

• ΓFm(τ = 0, σi = 0, σj = σ̄sh)

• ΓFs (τ = 0, σi = 0, σj = σRj (τ, σi))

(ii) Starting from shallow agreement (τ = τ sh, σ = σsh), the border policies remain

the same as the shallow agreements, τ = τ̄ sh < 0. The behind-the-border policies

among members and the behind-the-border policy for the non-member country are

determined through a similar procedure introduced in the previous case.

• ΓNDm (τ = τ̄ sh, σi = σNDi , σj = σ̄sh)

• ΓNDs (τ = τ̄ sh, σi = σNDi , σj = σRj (τ, σ))

• ΓFm(τ = τ̄ sh, σi = 0, σj = σ̄sh)

• ΓFs (τ = τ̄ sh, σi = 0, σj = σR(τ, σ))

(iii) Starting from the strategic shallow agreement (τ = t, σ = σsh), the border policies

are fixed at the shallow levels, t < τ̄N . The behind-the-border policies follows the

similar procedure as previous cases.
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• ΓNDm̄ (τ = t, σ = σNDi , σj = σ̄sh)

• ΓNDs̄ (τ = t, σ = σNDi , σj = σRj (τ, σi))

• ΓFm̄(τ = t, σi = 0, σj = σ̄sh)

• ΓFs̄ (τ = t, σi = 0, σj = σRj (τ, σi))

(iv) Following the strategic shallow agreement (τ = τ sh, σ = σsh), the discriminatory

narrow deep lead to a zero border and behind-the-border policy for the member

countries, i.e. τi = 0 and σi = 0. The border policies for the non-member countries

remain the same as shallow, τj = τ̄ sh and the behind-the-border policies are chosen

either strategically or myopically.

• ΓDism (τi = 0, σi = 0, τj = τ̄ sh, σj = σ̄sh)

• ΓDiss (τi = 0, σi = 0, τj = τ̄ sh, σj = σRj (τi, τj, σi))

(v) Following the strategic shallow integration (τ = t, σ = σsh), the narrow deep out-

comes, similar to previous part, can be shown as

• ΓDism̄ (τi = 0, σi = 0, τj = t̄, σj = σ̄sh)

• ΓDiss̄ (τi = 0, σi = 0, τj = t̄, σj = σRj (τi, τj, σi))

where the τ sh, σsh, σND and t are the shallow level border border, shallow level behind-the-

border, optimally determined narrow deep behind-the-border and positive shallow border

policy, respectively.

In order to see whether countries i and h have an incentive to join to the narrow deep

agreements, it is enough to compare the joint welfare for the member countries under this

agreement with the one under shallow integration: that is (W ih)ND > (W h)sh + (W i)sh.

As we mentioned earlier, countries are a mirror image of each other in the sense that
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each country is once a home country that produces final-good using two intermediate

goods inputs which are imported from abroad. Therefore, we only focus on a narrow deep

agreement between a specific final-good producer and two intermediate good suppliers.

However, the non-member country j is not committed to any agreement regarding its

behind-the-border policy and might have the incentive to deviate from the myopic shallow

level policies. The details on the level of welfare for each narrow deep scenario is presented

in the following lemma:

Lemma 2.8.1. The impact of strategic and myopic narrow deep integration of the welfare

of the member countries is summarized as:

(i) Moving from the shallow agreement equilibrium, the myopic narrow deep outcomes

improve the joint welfare of the member countries:

• WND
ih (ΓNDm ) > W sh

ih (shm )

• Wih(Γ
F
m) > W sh

ih (ΓFm)

(ii) The only two strategic narrow deep scenario that increases the joint welfare of the

member countries occurs when the border policy is negotiated to t:

ΓNDs̄ (τ = t, σi = σNDi , σj = σRj (τ, σi)) and ΓFs̄ (τ = t, σi = 0, σj = σRj (τ, σi))

(iii) The myopic discriminatory narrow deep outcome improves the joint welfare of the

member countries.

Proof. See the appendix A.6

Since country j has no binding contracts regarding its behind-the-border policy with the

other two countries, it has the incentive to deviate from its Nash non-cooperative policy σj
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under the strategic and myopic narrow deep integration. Therefore, country j re-optimize

its behind-the-border policy, given the negotiated behind-the-border policy σNDi and the

border policies which are remained fix at the shallow levels, as in equation (2.14):

σdj =
xi + xj − σi − 2τ sh

6

The details on the impact of country j’s deviation are summarized in the following lemma.

Lemma 2.8.2. By deviating from the myopic outcome, the non-member country improves

its welfare.

Proof. See the appendix A.7

Therefore, following the results on lemmas 2.8.1 and 2.8.2, the only stable narrow deep

agreements occur under an agreement with negotiated import tariffs on inputs, τ = t, and

behind-the-border policies that are chosen optimally. The negotiation over the behind-the-

border policies between member countries, knowing that the non-member country responds

optimally, leads to a lower behind-the-border policy for the member countries and a higher

one for the non-member country. Consequently, in addition to an increase in the joint

welfare of the member countries, the non-member country’s welfare will improve. That is,

this narrow deep agreement is Pareto improving compared to the shallow agreement. The

above results are summarized in the following propositions.

Proposition 2.8.1. A narrow deep agreement is viable if and only if the countries start

from the least efficient shallow agreement.

Proof. See the appendix A.8
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Finally, we go back to the deep multilateral agreement. To check if the multilateral

agreement improves the welfare of countries, we consider two scenarios: first we check how

a deep multilateral trade agreement is going to affect the welfare of all the three countries;

second, we check if there is an incentive for countries to move from the narrow deep

agreement to the multilateral trade agreement. The results on lemma 2.6.1, 2.7.1 indicate

that moving from the shallow agreements to the deep multilateral agreements increases

the total welfare for all the countries. Furthermore, adding the results on lemma 2.8.1,

2.8.2 and proposition 2.8.1 indicate an increase in the total joint welfare of the member

countries when they move from narrow deep to multilateral deep. Therefore, we can state

the final result in the following proposition.

Proposition 2.8.2. Starting at the shallow trade agreement or the only viable narrow deep

agreement:

(i) the deep multilateral trade agreement improves the welfare of all countries;

(ii) the deep multilateral agreement is equilibrium.

The above proposition indicates that the deep multilateral trade agreements are im-

proving the welfare of all the three countries. It further suggests that when trade is in

intermediate inputs, deep integration is not necessarily improving the welfare of the mem-

ber countries. Therefore, the rise in preferential trade agreements cannot be only due to

the rise in intermediate inputs, where it requires deep integration. In fact, under the setting

presented in our model, when trade is in intermediate inputs, the deep integration is not

necessarily improving the welfare of the non-member countries. Therefore, the narrow deep

integration is not necessarily the best possible deep agreement when trade is intermediate

inputs.
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2.9 Conclusion

In this chapter, we analyzed the need for deeper trade agreements when trades are in in-

termediate goods and whether trade in intermediate inputs can explain the reasons behind

the proliferation of the PTAs in recent decades.

Our results show that when trade is in intermediate inputs, the inter-dependency be-

tween the trading parties requires agreements to be deeper than the conventional ones.

Specifically, we showed that in the absence of deep integration, the volume of trade is

inefficiently low. However, the deeper agreement not only increases the volume of trade,

but it also increases the total welfare for each country.

Furthermore, we have shown that shallow trade agreements are stable. Then given the

possible shallow integration, we let the countries join the bilateral narrow deep agreement.

To be able to focus on the role of PTAs on a deep integration, we define the preferential

trade agreement as an agreement that requires negotiation over behind-the-border policies

among the member countries.

We assumed three possible border policy negotiations and kept them fixed through the

narrow deep agreements. Under such conditions, the only potential narrow deep agreement

we find is the one with the lowest shallow welfare levels. Therefore, we concluded that trade

in intermediate inputs which are associated with a need for deeper trade agreements could

not be the sole reason for the increase in the number of PTAs.
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Chapter 3

Shallow, Narrow and Deep Trade

Agreements with a Potential Hold-up

Problem

3.1 Introduction

As it was noted in the earlier chapter, the number of preferential trade agreements over past

decades has significantly increased, and almost all the WTO members are now participating

in at least one type of PTA. Although the Article XXIV of the General Agreement on Tariffs

and Trade (GATT) has obliged the member countries to eliminate tariffs on “substantially

all trade” among the members, the members of PTA do not always apply this restriction

in their trade. Therefore, the question remains to answer is: what motivates countries to

join these types of agreements? The latter question constitutes the core theme that we

investigate in chapter 3.
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Besides the increase in the number of PTAs, trade in intermediate inputs has increased

in recent years as well. However, trade in intermediate inputs often are highly specialized

and involves relation-specific investments.1. Antràs and Staiger [2012] argue that the rise

in the offshoring has changed the way that terms-of-trade are determined. Since contracts

between buyers and sellers of intermediate inputs is not fully enforceable, the terms-of-trade

(international prices) are determined through bilateral bargaining between the trading

parties. Therefore, there is a possibility of a hold-up problem, which leads to an under-

investment on the customized input trading between two countries when contracts are

incomplete. Antràs and Staiger [2012] suggested that a deeper trade agreement could

alleviate the hold-up problem. The authors used a two-country model where buyers and

sellers of intermediate goods trade under imperfect contracts. That is, the trading parties

bargain over the price of the input and further conclude that when the trade agreement is

deep (covers both border and behind-the-border policies), the under-investment problem

can be solved. Ornelas et al. [2018] have shown that when trade is in intermediate goods,

and the contracts between the trading parties are incomplete, a deep PTA can solve the

under-investment associated with the hold-up problem and potentially improve the welfare

for the member countries. However, in both of the above studies, the imperfect contract

between the buyer and seller of the intermediate good is only between two countries.

In this chapter, we continue answering the core question that we addressed in chapter

2; however, we introduce a hold-up problem to remain consistent with the literature on

trade in intermediate inputs. In contrast with the standard conventions in literature,

the hold-up problem is not the outcome of the incomplete contracts. Therefore, in this

chapter, the international price of inputs is not determined through bargaining between

the the buyers and sellers of input, which is the norm under the imperfect contract setting

1See, for example, Johnson and Noguera [2017], Antràs and Staiger [2012], and Baldwin [2014]
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between trading parties. More specifically, we assume that the hold-up problem arises from

the fact that the input production in the exporting countries may require a sunk investment

before the trade. For example, we can assume that the intermediate input production may

require installation of capacity for a feasible production, and this capacity installation is

irreversible.

Although the capacity requirement is distinguishable in the presence of renegotiation,

to be able to compare the results from this chapter to those presented in chapter 2, we

consider a static game. At the time of the policy determination (cooperative or non-

cooperative), the exporters of intermediate goods have already produced the input for the

domestic and international consumption. Consequently, the home country can manipulate

the price of imported inputs once the input production decision has been made. Our results

indicate that an import tariff increases the production cost of the final-good in the home

country, which leads to a decrease in the input demand by final-good producers. However,

at this stage, the input producers have already produced their input, and all the production

costs are sunk. Therefore, the input producers in input exporting countries consider the

potential hold-up problem and under-invest on the level of input production.

Therefore the two main questions in this chapter, similar to the one in chapter 2, are:

• Does trade in intermediate inputs generate the need for deep integration?

• Does the deep integration need to be under preferential trade agreements or could

be implied under multilateral trade agreements?

However, in this chapter, these questioned are going to be answered when there is a hold-

up problem possibility. Similar to the result in chapter 2, the Nash equilibrium border

and behind-the-border policies are inefficiently high. We will further show that the welfare
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improved for all the countries when countries start negotiating over the border policies.

However, under shallow integration behind-the-border policies are not negotiated, and we

examine whether there is an incentive for the countries to deviate from the Nash level

behind-the-border policies.

Moreover, we introduce the possibility that two of the countries sign a deep bilateral

agreement, and we define it as a “narrow deep” bilateral agreement. The narrow deep

agreement improves the joint welfare of the member countries; however, since the non-

member country chooses the behind-the-border policy unilaterally, it has an incentive to

deviate from its shallow level behind-the-border policy to increase its welfare. In addition

to that, the non-member deviation leads to lower joint welfare for the member countries.

In this chapter, we can show that moving from an equilibrium shallow trade agreement, a

narrow deep equilibrium is possible. That is, aside from the need for deep trade agreement

when trade is in intermediate inputs, the potential hold-up problem gives an incentive to

countries engaged in a narrow deep trade agreement.

Finally, we introduce the deep multilateral trade agreement, when all of the countries

reduce their border and behind-the-border policies to zero and conclude that the welfare

and input production levels for all of them improve under this type of agreement. This

result leads us to conclude that the rise in the trade of intermediate input calls for deep

negotiations. Although the hold-up problem in this chapter gives rise to the possible narrow

deep agreements, deep agreements are still better implied under the multilateral trading

system where all countries benefit from the trade agreement. Therefore, the inclusion of

narrowly economic policies in PTAs cannot justify the rise in these types of arrangements.

This chapter contributes to trade agreements literature in three ways: First, by consid-

ering the international trade between final-good producers and input suppliers, we show

that the policy choices of the government can affect the volume of trade and welfare in
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each country. Antràs and Staiger [2012] and Ornelas and Turner [2008] considered the

impact of trade liberalization on the volume of trade when trade is in intermediate input.

The authors studied a relationship-specific investment between the buyers and suppliers of

the intermediate input that led to a hold-up problem and showed that trade agreements

could alleviate the under-investment in the level of input that occurs in the presence of the

hold-up problem. Ornelas and Turner [2008] examined the impact of international trade

agreements when the policies under trade agreements are exogenous. Antràs and Staiger

[2012] considered the effect of different types of trade agreements and the resulting optimal

policies on the volume of trade. In this chapter, we abstract from the incompleteness of the

contracts; thus, we ignore the possibility of the hold-up problem between the input buyers

and sellers. We show that the nature of trade in intermediate goods in itself is sufficient

to motivate countries to join trade agreements.

Our second contribution to the literature is through introducing the deep integration

and emphasizing that there need to be more profound trade agreements under such condi-

tions. Lawrence [2000] was the first to address the need for a deeper form of integration.

The author noted that an increase in international production networks requires agree-

ments that smooth the difficulties related to the national policies. Later on, Antràs and

Staiger [2012] showed that the rise of offshoring, which is accomplished with the possibility

of the hold-up problem, generates the need for deep trade agreements. Therefore, we also

contribute to the literature on the role of WTO on liberalization. Antràs and Staiger [2012]

used a two-country model and suggested that the WTO-member countries that experience

an increase in the offshoring might seek preferential trade agreements as a way to achieve

deep integration. More specifically, they concluded that the rise in offshoring and its im-

plication for international price determination challenges the effectiveness of the current

WTO approach toward liberalization. Therefore, countries that seek trade liberalization
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prefer to join the preferential trade agreement. However, to examine whether deep integra-

tion is achieved under the preferential trade agreement, we need to have a third country to

see how a preferential trade agreement is affecting the member and non-member countries.

In this chapter, we introduce such a three-country model and show that the need for deep

integration cannot always be fulfilled through PTAs. That is, the deep integration through

the multilateral trading system can benefit countries more.

Finally, this chapter contributes to the literature on the hold-up problem. There is

a large number of studies that examine whether contractual arrangement can solve the

hold-up problem and the associated under-investment (See for example Hart and Moore

[1988], Chung [1991], and Rogerson [1992]). Some other studies suggest that the hold-

up problem that arises under international trad between the buyers and sellers of input

can be solved with a proper trade agreement (Antràs and Staiger [2012], Ornelas and

Turner [2008] and Ornelas et al. [2018]). In the literature, trading parties bargain over the

price of traded intermediate goods and abstract from the market-clearing condition prices.

However, in this chapter, we introduce a hold-up problem when the prices are determined

through market clearing conditions. Therefore, we introduced the hold-up problem when

the contracts are perfect between the trading parties.

Following the basic model presented in chapter 2, we have organized the remainder

of this chapter as follows: in section 3.2, we outline the timing constraints in our model.

Section 3.3 introduces deep multilateral trade agreements. In section 3.4, we consider the

non-cooperative Nash equilibrium policies when countries unilaterally maximize their wel-

fare. In section 3.5, we further introduce the shallow integration and show the improvement

in the welfare of all countries when they negotiate over the border policies, given the Nash

level behind-the-border policies. In section 3.6, we examine the possibility that two of the

countries engage in a narrow deep bilateral agreement and examine if whether or not this
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type of agreement is viable. Section 3.7 concludes this chapter.

3.2 Timing

Suppose that the producers in input exporting countries, i and j, first decide on the level

of input with some expectations about the border and behind-the-border policies. Then

the government in the home country imports the required level of input to produce the

final-good. Therefore, the home country has the power to impact the price strategically

and extract infra-marginal profits from country i and j by imposing import tariffs. How-

ever, since the inputs are already produced, the governments in countries i and j can only

respond to home by imposing some production subsidies (behind-the-border policies). This

particular timing generates a potential hold-up problem so that the final-good producers

can manipulate the price through the import tariff, and impact the welfare of the export-

ing countries. In response, the government in countries i and j impose some production

subsidies to compensate for the welfare loss.

The timing if the model is as follows:

• First, input levels are determined.

• Second, the border and behind-the-border policies are determined.

• Third, the border and behind-the-border policies are revealed, and the consumption

and production of the final-good take place.
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3.3 Deep Multilateral Trade Agreement

Suppose that all the governments agreed to the free trade on both border and behind-the-

border policies so that they set their policies as τi = τj = 0 and σi = σj = 0. It can be

easily seen from the equations (2.10) and (2.11) that by implying free trade level policies

the input production and demand for final-good and intermediate inputs become:

x =
φ+ α− 3c

4

D(pνν) =
3φ− α− c

4

D(pX) =
α− φ− c

2

From this point onward, for simplicity, we assume that the size of the final-good producing

country is twice as big as the size of the input exporting countries (in terms of the final-

good K), i.e α = 2φ. Therefore, the input levels and demand function can be rewritten

as:

x =
3θ

4
, D(pX) =

θ

2
, D(pνν) =

θ

4
where θ = φ− c

.

Finally, by substituting the equilibrium supply and demand for the intermediate inputs

and final-good in equation (2.12), the free trade level of welfare for countries i, j, and h

are derived as W i = W j = 5θ2/16 and W h = θ2/8 respectively.

The symmetry implies that each country acts as a final-good producer, who earns W h

and at the same time acts as input producer for two different types of inputs i and j that

earn W i and W j from producing and consuming those inputs. Therefore, the welfare of

each country for all the good that it produces and consumes will be equal to the sum of
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the welfare from the final-good and intermediate good sectors

W T = W h +W i +W j = 3θ2/4

.

3.4 Non-cooperative Nash equilibrium

In the absence of trade agreements, each country simultaneously chooses its border or

behind-the-border policies to maximize its domestic welfare; the home country chooses

τi and τj to maximize W h, and country i and j choose σi and σj to maximize W i and

W j, respectively. Given the timing of the model, at the time that governments decide on

their border or behind-the-border policies, the input producers in countries i and j have

produced the input. Therefore, it is clear to see from equation (2.9) that the policies only

have a direct effect on the prices. The optimal policies, τi(τj) and σi(σi) have to satisfy

the following first-order conditions:

∂W h

∂τi
= D(pX)(1− ∂pX

∂τi
)− (τi + τj)

∂pX
∂τi

= 0

∂W i

∂σi
= −D(pii)(

∂pi
∂σi

+ 1) + xi
∂pi
∂σi

+ σi
∂pi
∂σi

= 0

The best response functions are as follow:

τRi =
2(xi + xj − σi − σj)− 5τj

5
(3.1)

σRi =
2(xi + xj − σj − τi − τj)

5
(3.2)

Since countries are symmetric, we can impose symmetry on the policies. That is

σi = σj = σ and τi = τj = τ . Therefore, the above equations can be rewritten as:

τR =
xi − xj − 2σ

5
(3.3)
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σR =
2(xi + xj − 2τi)

7
(3.4)

By substituting xi and xj from equation (2.10), the best response policies can be derived

as:

τR =
θ − σ

4
, σR =

θ − 2τ

2

Finally the Nash equilibrium level of border and behind-the-border policies are as:

τN∗ =
θ

6
, σN∗ =

θ

3

It can be easily seen that ∂2W
∂τ2 < 0 and ∂2W

∂σ2 < 0 holds and that the non-cooperative Nash

policies are maximizing welfare for each country.

It is clear to see from the best response functions that dτ
dσ
< 0. That is, if the home

country reduces its import tariff, the response of the country i(j) to this decrease is to raise

its behind-the-border policy and increase the domestic demand to compensate welfare loss

regarding their export. Similarly, if country j(i) increases their consumption subsidy,

the home demand for the input (and the final-good) will decrease, leading to the home

country increasing its import tariff. Therefore, the border and behind-the-border policies

are strategic substitutes.

Following the optimal non-cooperative Nash policies, import tariff, and consumption

subsidy, we can find the equilibrium level of welfare, supply, and demand for intermediate

and final-good. The following lemma (similar to the results presented in lemma 2.6.1)

summarizes the impact of the deep multilateral trade agreement on welfare compared to

the non-cooperative Nash equilibrium:

Lemma 3.4.1. The welfare effect of Nash equilibrium on each sector and country compared

to deep multilateral trade is as follow:
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(i) WN
h < WMul

h ,WN
i < WMul

i ,WN
j < WMul

j

(ii) ωN ≡ WN −WMul < 0

(iii) xN = xMul

Proof. See appendix B.1.

Although the level of intermediate input is the same under the deep multilateral agree-

ment and the Nash equilibrium, the high level of the import tariffs and consumption

subsidies lead to a lower welfare level for each country.

3.5 Shallow Integration

Under the shallow integration, all the countries negotiate over the border policies. Simi-

lar to the shallow integration in the previous chapter, we have considered three types of

negotiation for the border policies:

• First, the border policies are chosen optimally by maximizing the joint welfare WW =

Wh +Wi +Wj, τ
sh
ν ≡ arg maxτ W

W , where ν ∈ {i, j}.

• Second, the border policies are negotiated toward zero.

• Third, the border policies are negotiated to a level lower than non-cooperative Nash

import tariffs, τ < τ̄ .

Similar to chapter 2, we assume that the behind-the-border policies are either fixed at

their original non-cooperative Nash levels σ̄N , or individually determined by countries i
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and j. That is, given the shallow level border policies, the government in countries i and

j re-optimize their behind-the-border policies following equation (3.4):

σR(τ) =
2(xi + xj − 2τ)

7

It is clear from the above best response function that dσ
dτ

< 0. Therefore, a decrease in

the level of border policy τ leads to an increase in the behind-the-border policies. The

intuition for this result comes from the fact that all three countries negotiate over the

border policies; that is, the home country takes into account the potential impacts of its

tariff on the welfare of countries i and j. However, countries i and j determine their behind-

the-border policies individually, and they only take into account their domestic welfare.

Therefore, the government in the countries i and j manipulate their behind-the-border

(consumption subsidy) to extract welfare from the home country further than the gains

that shallow integration brings for them.

Following the equilibrium concept in chapter 2, we can define two sets of shallow inte-

gration strategies:

(i) Myopic shallow strategies: Under this scenario, the behind-the-border policies are

fixed at the non-cooperative Nash levels, σ̄N . However, the border policies can be

negotiated optimally at τ = τR(σ), negotiated to zero τ = 0 or negotiated to a

positive tariff level τ = t̄ < τ̄ sh. Therefore, the Myopic outcomes can be shown as:

• Γshm (τ = τR(σ), σ = σ̄N)

• ΓFm(τ = 0, σ = σ̄N)

• Γm(τ = t, σ = σ̄N)

(ii) Strategic shallow strategies: under this scenario, the behind-the-border policies are
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re-optimized in response to the negotiated border policies. Similarly, border policies

are negotiated in three ways. Therefore, the strategic scenarios can be shown as:

• Γshs (τ = τR(σ), σ = σR(τ = τ sh)

• ΓFs (τ = 0, σ = σR(τ = 0))

• Γs(τ = t̄, σ = σR(τ = t))

where Γshm ,Γ
F
m,Γm and Γshs ,Γ

F
m,Γs are the myopic and strategic shallow integration

strategies when the border policies are determined optimally, negotiated to zero, and ne-

gotiated to a positive level less than non-cooperative Nash import tariffs, respectively.

Starting from the first type of negotiations, the optimal policies τi(τj) satisfy the following

first-order condition:

∂WW

∂τi
= (pX)(1− ∂pX

∂τi
)−D(pii)

∂pii
∂τi
−D(pjj)

∂pjj
∂τi

+
∂pi
∂τi

xi +
∂pj
∂τi

xj

−(τi + τj)
∂pX
∂τi

+ σi
∂pii
∂τi

+ σj
∂pjj
∂τi

= 0

The best response function can be derived as:

τRi = −(σi + σj − τj) (3.5)

The symmetry among countries implies that τi = τj = τ and σi = σj = σ, thus, the best

response function can be rewritten as:

τ sh = −σsh (3.6)

Therefore, it is clear from the above best response function that the optimal negotiated

shallow border policy under both scenarios (myopic and strategic) is negative. That is the

home country’s optimal border policy is the import subsidy. Since the home country does
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not produce the input i and j which is required for its final-good production, the optimal

policy is import subsidy instead of import tariff to boost the final-good production.

Let’s define r ≡ (τN , σN) as the policy vector under the non-cooperative Nash equilib-

rium, then ∆ω ≡ W (Γ)−W (r) is the changes of welfare for each country moving from the

non-cooperative equilibrium to the shallow integration. The following lemma summarizes

the details on the impact of shallow integration on each country:

Lemma 3.5.1. The impacts of strategic and myopic shallow integration on the welfare and

volume of trade are as follow:

(i) The myopic shallow outcomes improve the welfare of each country, ∆ωm > 0.

(ii) The strategic shallow outcomes are not chosen over the non-cooperative Nash equi-

librium.

(iii) The volume of trade has increased compared to the non-cooperative Nash levels,

∆xm = x(Γ)− x(r) > 0.

Proof. See the appendix B.2

From the above lemma, it is straight forward to conclude that myopic outcomes improve

the welfare of all countries. In fact, under the strategic shallow integration, the behind-the-

border policies are higher compared to the non-cooperative Nash levels. Since countries

i and j are individually chosen their behind-the-border policy, they set the behind-the-

border inefficiently high and extract the welfare form the home country. However, the

higher consumption subsidy increases the domestic demand and decrease the imported

input demand of the home country. As a result, the welfare of all countries is adversely

affected. However, once the border policies are negotiated, countries i and j might have
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the incentive to deviate from the myopic outcome and re-optimized their policies given the

shallow border policies to earn higher welfare. Suppose country i(j) deviates from σi under

the myopic integration, given that the negotiated border policies τ and the behind-the-

border policy for country j(i) remain at the shallow outcomes. Following equation (3.2),

the best response function of the deviating country is as follow:

σdi =
2(xi + xj − σj − 2τ)

5
(3.7)

We also examine the joint deviation of countries i and j for each myopic shallow integration

scenario. Following equation (2.16), countries i and j could deviate from their myopic non-

cooperative behind-the-border policy given the negotiated border policies:

σNR =
2(xi + xj − 2τi)

7
(3.8)

The following lemma summarizes the impact of the unilateral and the joint deviation on

the welfare of countries i and j.

Lemma 3.5.2. Starting from a myopic shallow outcome, there is no incentive for unilateral

or joint deviation from the non-cooperative Nash behind-the-border policies for countries i

and j.

Proof. see appendix B.3

It is clear from the above lemma that shallow integration is not possible under the

strategic shallow scenario. In particular, strategic shallow, country i(j) individually deter-

mines the domestic consumption subsidy without any consideration of its impact on the

welfare of the other countries, and as a result, it could increase the welfare beyond the

non-cooperative equilibrium. That is, a higher behind-the-border policy combined with

the lower negotiated border policy results in higher welfare for country i(j) compared to
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the myopic outcome. However, each country is a final-good producer and the producer of

two different types of intermediate inputs. Therefore, the strategic shallow scenario with

higher consumption subsidy and lower import tariff worsen off the welfare of the final-

good sector. Thus, the total welfare of each country is lower under the strategic shallow

outcomes compared to the myopic shallow scenarios.

Proposition 3.5.1. Negotiated border policies under the shallow trade agreements, induce

countries to raise their behind-the-border policy and improve their domestic welfare com-

pared to the non-cooperative Nash levels only for their intermediate good sectors. There-

fore, the only shallow equilibrium is obtained from the myopic outcomes.

Proof. See the appendix B.4

3.6 Narrow deep integration

In this section, we aim at examining whether the negotiation on the behind-the-border

policies, a narrow deep integration, provides enough incentive to countries to sign pref-

erential trade agreements. Suppose countries i and j start a bilateral narrow deep trade

agreement and negotiate over the level of behind-the-border policy. The optimal negotiated

behind-the-border policy σNDi has to satisfy the following first-order condition:

∂Wih

∂σi
= −D(pX)

∂pX
∂σi
− (1 +D(pii)− σi)

∂pii
∂σi

+ xi
∂pi
∂σi

= 0

Therefore, the best response function can be derived as

(σNDi )R =
xi + xj − σj − 8τ

4
(3.9)
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To focus on the role of the narrow deep negotiations on the formation of the bilateral

trade agreements, we keep the border policy levels similar to the shallow agreements and

examine the effects of negotiations of the behind-the-border policies on welfare.

Similar to the previous section, we will examine three scenarios:

• first, given the fixed shallow border policies, the behind-the-border policy of the

member country is determined optimally as σNDi ≡ arg maxσWih;

• second, given the border policies, the member countries negotiate the behind-the-

border policy to zero,

• finally, we allow discrimination over the border policies so that member countries

negotiate over both border and behind-the-border policies and set them to zero.

Following the equilibrium concepts in chapter 2.4 , the non-member country can take

two approaches to set its behind-the-border policy. First, the strategic narrow deep where

country j sets its behind-the-border policy σj optimally as σRj ≡ arg maxσW
j; second, the

myopic narrow deep where the behind-the-border policy remains fixed at shallow levels, σ̄sh.

Throughout this chapter, we continue assuming that all three countries are participating

in shallow integration, and then two of the countries choose to sign a bilateral narrow

deep agreement. Therefore, to consider if countries have any incentive to form a deep

bilateral agreement, we will start from the viable shallow agreements. We can summarize

the strategic narrow deep and the myopic narrow deep strategies as follow:

(i) Starting from the shallow equilibrium (τ = τR(σ), σ = σ̄N), the following narrow deep

outcomes are possible: Given the border policies fixed at the shallow level policies

τ̄ sh < 0, the behind-the-border policies are either optimally determined as σi = σNDi
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or negotiated to zero, σi = 0. However, the behind-the-border policies are either

individually determined, σj = σRj (τ, σi) or myopically set as shallow levels σj = σ̄sh,

where σ̄sh = σ̄N . Therefore, the possible outcomes can be summarized as

• ΓNDm (τ = τ̄ sh, σi = σNDi , σj = σ̄sh)

• ΓNDs (τ = τ̄ sh, σi = σNDi , σj = σRj (τ, σi))

• ΓFm(τ = τ̄ sh, σi = 0, σj = σ̄sh)

• ΓFs (τ = τ̄ sh, σi = 0, σj = σRj (τ, σi))

(ii) Starting from the shallow agreement (τ = 0, σ = σ̄N), the border policies remain zero

as in the shallow. The behind-the-border policies among the member countries and

the behind-the-border policy for the non-member country are determined through a

similar procedure introduces in the previous case.

• ΓNDm (τ = 0, σi = σNDi , σj = σ̄sh)

• ΓNDs (τ = 0, σi = σNDi , σj = σRj (τ, σi))

• ΓFm(τ = 0, σi = 0, σj = σ̄sh)

• ΓFs (τ = 0, σi = 0, σj = σRj (τ, σi))

(iii) Following the shallow agreement (τ = t, σ = σ̄N), the following outcomes can be

derived:

• ΓNDm (τ = t̄sh, σi = σNDi , σj = σ̄sh)

• ΓNDs (τ = t̄sh, σi = σNDi , σj = σRj (τ, σi))

• ΓFm(τ = t̄sh, σi = 0, σj = σ̄sh)

• ΓFs (τ = t̄sh, σi = 0, σj = σRj (τ, σi))
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(iv) Following the shallow agreement (τ = τR(σ), σ = σ̄N), the discriminatory narrow

deep lead to a zero border and behind-the-border policy for the member countries,

i.e. τi = 0 and σi = 0. The border policies for the non-member countries remain

the same as shallow, τj = τ̄ sh and the behind-the-border policies are chosen either

strategically or myopically.

• ΓDism (τi = 0, σi = 0, τj = τ̄ sh, σj = σ̄sh)

• ΓDiss (τi = 0, σi = 0, τj = τ̄ sh, σj = σRj (τi, τj, σi))

(v) Following the strategic shallow integration (τ = t, σ = σN), the narrow deep out-

comes, similar to previous part, can be shown as

• ΓDism̄ (τi = 0, σi = 0, τj = t̄, σj = σ̄sh)

• ΓDiss̄ (τi = 0, σi = 0, τj = t̄, σj = σRj (τi, τj, σi))

In order to see whether countries i and h have an incentive to join to the narrow deep

agreements, it is enough to compare the joint welfare for the member countries under

this agreement with the one under shallow integration: that is (W ih)ND > (W h)sh +

(W i)sh. Since countries are the mirror image of each other, we only focus on a narrow deep

agreement between a specific final-good producer and two intermediate good suppliers.

However, the non-member country j is not committed to any agreement regarding its

behind-the-border policy and might have the incentive to deviate from the myopic shallow

policies. This deviation could lead to lower joint welfare for the member countries, and

subsequently, the narrow deep agreement under such circumstances is not viable. That is,

knowing that the country j would deviate from its shallow level behind-the-border policy,

the member country will not engage in the narrow deep agreements. The details on the

level of welfare for each narrow deep scenario is presented in the following lemma:
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Lemma 3.6.1. The following myopic outcome improves the joint welfare of the member

countries:

(i) The non-discriminatory Myopic:

Γm(τ = t̄, σi = σND, σj = σ̄sh) and Γm(τ = 0, σi = 0, σj = σ̄sh)

(ii) The discriminatory Myopic :

ΓDism (τi = 0, σi = 0, τj = τ̄ sh, σj = σ̄sh) and ΓDism (τi = 0, σi = 0, τj = t̄sh, σj = σ̄sh)

Proof. See the appendix B.5

Proposition 3.6.1. Once the countries coordinate over a shallow agreement that lets them

keep their behind-the-border policies at their non-cooperative Nash level, a narrow deep

agreement that improves the welfare of member countries is possible.

Proof. See appendix B.6.

As it is noted in the above proposition, we can find narrow deep agreements under

each possible shallow scenario. Therefore, countries i and j have an incentive to negotiate

over the behind-the-border policy among each other, which leads to a level lower than

the shallow (non-cooperative Nash) level. That is, this narrow deep agreement lets the

government in the country i reduce its consumption subsidy, which leads to an increase in

the demand of country h. Although a lower consumption subsidy reduces the consumer

and producer surplus in country i, the government earns higher revenue and consequently

the total welfare in both countries will increase. Since the equilibrium shallow agreements

are not from the first-best outcomes (the myopic outcomes), the possible narrow deep

agreement is a second-best equilibrium. Therefore, if we restrict our model to the strategic

outcome, the shallow integration is not going to be chosen over the Nash equilibrium from
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the first place; thus, the narrow deep agreements are not possible. Therefore, the question

that might arise is whether countries engaged in deep integration under a multilateral

setting?

Therefore, we need to check if the deep integration is viable under multilateral trade

agreements. Following the results in section 3.3, we can conclude that the deep multilateral

agreements can improve the welfare of all countries, and none of the countries have the

incentive to deviate from those agreements.

Proposition 3.6.2. Although a deeper trade agreement under the preferential trade agree-

ment improves the welfare of countries, countries are able to earn higher welfare with deeper

multilateral trade agreement.

Proof. see the appendix B.7

As the above proposition suggests, the deep multilateral trade agreements are improv-

ing the welfare of all the three countries. Therefore, the narrow, deep integration is not

necessarily the best possible deep agreement. Countries can improve their welfare by com-

mitting to a deep agreement under the multilateral trading system.

3.7 Conclusion

In this chapter, we further introduced the possibility of a hold-up problem when trade is

in intermediate inputs. However, in contrast with the literature, we did not assume an

imperfect contract setting between the buyers and sellers of the intermediate input. We

considered that the production of the intermediate input requires some capacity installa-

tion for feasible production. Consequently, at the time that government in the final-good
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producers in one country and the input producers in another country decide on their border

or behind-the-border policies, the intermediate input has been produced. Therefore, the

final-good producers can hold intermediate input sellers by imposing border policies. Since

the input production is fixed, the input producer countries try to alleviate the impact of

the border policies by imposing behind-the-border policies.

Similar to chapter 2, we analyzed the need for deeper trade agreements when trades are

in intermediate goods. Our first set of results indicated that when trade is intermediate

input, in the absence of deep integration, the volume of trade is inefficiently low. However,

the deeper agreement not only increases the volume of trade, but it also increases the total

welfare for each country.

We have further shown that under the shallow integration, given the fact that countries

are allowed to keep their behind-the-border policies at non-cooperative Nash levels, the

welfare of countries improves. We have also introduced, the possibility that two of the

countries start a bilateral narrow deep agreement and negotiate over the level of behind-

the-border policies and concluded that a deeper trade agreement is possible under the

preferential trade agreement.

However, a deep trade agreement is not at its efficient level under the preferential trade

agreements. That is, a deeper negotiation under the multilateral trade system is the most

efficient equilibrium outcome for all of the countries.

We further focused on the need for input production before the determination of the

policies to insert the hold-up possibility into our model. However, we plan to build a new

model in the future to introduce stronger assumptions for the hold-up problem, since the

need for capacity and the sunk cost associated with it is more distinguished in a dynamic

setting game which allows renegotiation into the model.
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Chapter 4

Trade Agreements and the

Endogenous Structure of

Multinational Firms

4.1 Introduction

Trade in intermediate inputs has been increasing in recent decades. Using OECD input-

output table, Miroudot and Lanz [2011] have shown that trade in intermediate inputs has

been growing at an average of 6.2% for goods and 7% for services between 1995 and 2006.

Similarly, Ramanarayanan [2007] has concluded that in the late 1990s, intermediate goods

have comprised about 60% of total international merchandise trade for many of industrial

economies. Although many papers study trade in intermediate goods, very little work has

been done on the role of trade agreements when trade is also in intermediate inputs. Trade

in intermediates takes two forms: outsourcing and foreign direct investment (FDI). The
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former occurs when a firm imports its required intermediate inputs from an independent

supplier, and the latter happens when the firm obtains its intermediate inputs from a

wholly-owned subsidiary. Based on data from the U.S. Census Bureau in 2009, 47% of the

U.S. imports are in intermediate goods. The share of intra-firm transactions (FDI) in U.S.

imports of intermediate goods is 46%, and the share of arm’s-length trade (outsourcing)

is around 52% (Miroudot and Lanz [2011]). Given this, it is crucial to understand what

makes firms choose one of the approaches mentioned above, their decision-making process,

and the impact of a given decision on the enterprise.

Chisik and Davies [2004] have studied the impact of tax treaties on the size of the

bilateral foreign direct investment (FDI) activity between two countries. While the au-

thors have not considered the organizational choice of the firms, their study shows that

the existence of different tax systems motivates countries to change the size of the FDI

ownership.

The General Agreement on Tariffs and Trade (GATT) and World Trade Organization

(WTO) were mainly designed to reduce tariffs among member governments, and they

have been successful in reducing them through several rounds of negotiations. Other than

import tariffs, there are several non-tariff trade barriers to trade flows. These barriers are

categorized into two groups: border non-tariff measures (such as import quotas, import

licensing, export taxes and subsidies), and behind-the-border non-tariff measures (such

as domestic legislation on production, internal taxes, and domestic subsidies). Although

the member countries do not negotiate over the level of non-tariff policies directly, the

GATT/WTO contains several obligations to limit the use of various forms of this kind of

policy. The GATT/WTO’s lack of approach toward behind-the-border policies is called

shallow integration. Hence, GATT/WTO members always choose the unilaterally optimal

level of behind-the-border policies. However, trade in intermediate inputs does not always
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generate efficient policy choices by trading parties. The incomplete contract between buyers

and sellers of intermediate inputs can impact the volume of trade in the intermediate goods

and negotiation of trade measures other than the border policies or what is known as deep

integration, which can induce the optimal level of inputs (Staiger [2012]). Therefore, given

the rise in trade in intermediate inputs, it is reasonable to ask whether GATT/WTO

treatment should move toward deep integration.

To answer this question, we adopt the following general framework. Let us consider

a partial equilibrium environment with two small countries, home and foreign, who trade

an intermediate input. All final-good producers are located in the home country, and

production of the final-good requires imported inputs from the foreign country (input

suppliers).

The intermediate inputs are specifically produced for the production of the final-good;

this leads to a relationship-specific investment between the two parties. Final-good produc-

ers have two alternatives for obtaining the necessary amount of intermediate inputs. They

can import intermediate goods from an independent supplier and engage in arm’s-length

trade, or they can import it from a wholly-owned subsidiary in the foreign country and

engage in an intra-firm trade. When the final-good producers outsource their input, they

have to pay a fixed cost (such as search cost) to find a suitable intermediate input supplier.

Because of international transactions and different judicial systems, the contract between

two parties is hard to enforce. As a result, the ex-ante contracts are not enforceable, and the

international terms of trade between the buyers and sellers of the intermediate inputs are

determined by bilateral negotiations and are not controlled by market-clearing conditions.

On the other hand, with intra-firm trade, there is more control over the process of input

investments, and the supply of intermediate goods exactly meets its demand. Therefore,

the contract is perfect, and there is no chance of a hold-up problem, and consequently, no
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under-investment happens. However, production may be more costly due to a higher need

for supervision. In addition to that, the associated fixed cost, composed of the expenses

of searching for an appropriate input supplier, and the costs of setting up an organization,

generates higher fixed cost compared to outsourcing it.

To overcome the under-investment problem, final-good producers and intermediate in-

put suppliers sign trade agreements, determining the particular level of import subsidiza-

tion; moreover, this gives an incentive to foreign suppliers to invest and provide the required

level of intermediate inputs. Intuitively, the optimal trade policies under the trade agree-

ment act as a tool to solve the under-investment problem that exists in outsourcing. Since

there is no inefficiency when final-good producers choose FDI, trade policies do not affect

the associated investment level.

Ornelas and Turner [2011] investigate the importance of import tariffs on intermediate

goods on ownership choice, and they find that unilateral trade policies on inputs improve

social welfare by mitigating the hold-up problem. Government intervention can lead to an

inefficient organizational choice toward outsourcing.

Several authors have studied the optimal sourcing decisions and organizational form in

an international context; most notably Helpman [2006], Grossman and Helpman [2003],

and Ornelas and Turner [2008]. Chen et al. [2012] explore the choice between outsourcing

and FDI by focusing on the nature of the capital required by the subsidiary. The authors

differentiate between physical and knowledge-based capital and further conclude that firms

that are more physical capital intensive tend to engage in outsourcing while firms that are

more knowledge capital intensive tend to own a subsidiary.

In this chapter, we focus on two critical features of trade in intermediate inputs. First,

introducing endogenous trade policies on intermediate inputs trade has an impact on the

63



ownership trade-off of firms. The difference in governance costs and production costs

provides some incentives for multinational firms to switch the ownership and gain higher

profit. Therefore, trade taxes and policies, as a source of cost differences between the

trading countries, have an impact on the firm’s choice of ownership. We will further focus

on the production cost differences as the main difference in firms’ ownership and introduce

trade tax differences to analyze the impact on ownership.

Second, the nature of trade in intermediate goods raises the question whether the rules

and norms of the General Agreement on Tariffs and Trade (GATT) and its successor the

World Trade Organization (WTO), which are mainly for final-goods, are still appropriate

when so much trade is in intermediate goods. We show that trade between intermediate

input suppliers and buyers involves opportunistic behavior that can lead to an inefficient

trade volume of the intermediate inputs. To eliminate this inefficiency trade agreement

should go beyond the expected GATT/WTO final-good international trade policies.

The results presented in this chapter follow the work of Antras and Staiger (2012).

The authors studied trade agreements in the presence of offshoring. They further showed

that trade agreements provide enough motivation for trading parties to overcome under-

investment in intermediate goods. Moreover, by comparing Nash policies with policies

under trade agreements, they find that the role of the trade agreements is different from

what the literature represents and further conclude that in the presence of offshoring the

deep integration is needed.

There are two significant differences between the work that we present in this chapter

and that of the Antràs and Staiger [2012]. First, we consider vertical foreign direct invest-

ment as alternative ownership for final-good producers in the home country. Particularly,

the final-good producers import intermediate inputs within their boundaries and engage

in intra-firm trade. Second, we assume that the contract between a parent firm and its
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foreign subsidiary is perfect. As a result of that, there is no under-investment on the level

of intermediate inputs, and international terms of trade between two parties satisfy the

market-clearing conditions. As a result, this has an impact on the requirements for deep

integration.

The first result of this chapter shows that both the final-good producers’ profit and

welfare increases with trade agreements, motivating the final-good producers to choose

outsourcing over FDI ownership. Regardless of organizational type, final-good producers

find it optimal to impose behind-the-border policies to manipulate the price of the final-

good and, consequently, the profit of their trading parties. Intuitively, the need for deep

integration is not limited to the case of outsourcing with imperfect contracts between

buyers and sellers.

The second result of this chapter investigates an endogenous choice between outsourcing

and FDI in the presence of deep trade agreements. We show trading in intermediate

goods, and the interdependence of buyers and sellers in any organizational choice requires

negotiations behind-the-border policies. Although the input investment under outsourcing

is inefficiently low, the extra cost (fixed and production cost) associated with the FDI

ownership makes some final-good producers choose outsourcing over FDI.

The remainder of this chapter is organized as follows: in section 4.2, we present the base

model of organizational production choice where we introduce foreign direct investment into

the framework of Antràs and Staiger [2012]. In section 4.3, we study the impact of deep

trade agreements on the ownership choice. Section 4.4 describes the shallow trade policies

where behind-the-border policies are determined unilaterally. In section 4.5, we study the

Nash equilibrium trade policy options when governments maximize their national welfare.

Finally, we discuss the motives and roles of trade agreements under each of the ownership

category. Section 4.6 concludes the chapter.
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4.2 Basic Structure

Consider an economy with two small countries, home and foreign, and a large rest of the

world. Consumers in the home and foreign country have identical preferences over a given

final-good and a numeraire good, represented by:

U j = cj0 + ν(cj1) ν ′ > 0, ν ′′ < 0 (4.1)

where cj0 is the consumption of the numeraire good that is traded freely and enters linearly

into the utility function. The production of one unit of the numeraire good requires one

unit of labor, and the market for this good is perfectly competitive with the wages being

normalized to one in both countries. The labor supply in both countries is sufficient so that

there is positive numeraire production in both countries. The consumption of the final-

good, cj1, increases the utility at a diminishing rate, that is v′ > 0, v′′ < 0. The demand

function for each good is given by cj1 = D(PH
1 ) and cj0 = E −P1D(P1), respectively, where

D(.) is the inverse of u′(.); E is the total income of a representative consumer and P1

represents the price of the final-good.

Production of the final-good requires intermediate inputs using the technology function

y(x) =
√
x, which transform inputs to the final-goods. Suppose that the home country

is allocated with a unit measure of the final-good producers, while the foreign country is

allocated with a unit measure of intermediate inputs suppliers. The final-good producers

in the home have no market power; that is, the price of the final-good is determined in

the world market. The quantity of the final-good is set such that the world price of the

final-good is equal to one.

The final-good producers in home obtain inputs from the foreign input suppliers, and

they have two alternatives: they can either outsource the required inputs from independent
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foreign suppliers or import them from the wholly-owned subsidiaries in the foreign country.

In the former, the home producers and foreign suppliers engage in an arm’s-length trade,

and the provided inputs are customized to the need of buyers and have no value to other

producers. In the latter, two parties are involved in international intra-firm trade or FDI

ownership.

The nature of the bilateral contract between buyers and sellers of intermediate goods

is different under each of the alternatives. Under outsourcing, contracts are incomplete

and not enforceable ex-ante, and intermediate inputs, suppliers can hold up the final-good

producers. The cost of the input investment will be sunk at the time of the contract, and as

a result of that, the foreign suppliers may increase the price of the input. The price of the

input is not determined through the market, and contract parties bargain over the price

and surplus. With FDI, however, ownership final-good producers and input suppliers are

supervised under one entity and contracts between them are complete, and market-clearing

conditions determine the price of the traded intermediate goods.

4.3 Deep Trade Agreement

4.3.1 Deep Free Trade

We start by analyzing what organizational type would a final-good producer choose when

intermediate inputs and final-goods are traded at no cost. Due to incomplete contracts, the

price at which the intermediate inputs are sold to buyers is determined ex-post; thus, input

suppliers under-invest on the intermediate goods. Outsourcing is leading to an inefficiently

low volume of input trade that can be eliminated if the final-good producers choose FDI.

The equilibrium ownership is characterized by sub-game perfect equilibrium based on the
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following stages:

Stage 1: Final-good producers decide on the ownership structure, and pay the fixed

cost associated with each type.

Stage 2: The level of intermediate inputs is determined by (a) foreign suppliers in

outsourcing; (b) home headquarters in FDI.

Stage 3: The share of surplus for each party is decided by (a) bargaining in out-

sourcing; (b) previous agreement in FDI.

Stage 4: The final-good producers import the input and produce the final-good and

payments are paid as agreed upon in stage 3.

The timing in the model is slightly different based on the type of ownership. Under

outsourcing, in the second stage, foreign input suppliers decide on the level of investment

in intermediate inputs. In stage 3, buyers and sellers bargain over the price of the inter-

mediate inputs and the level of joint surplus. However, under FDI, in stage 2, each of

the multinational firms decides on the input investment level. In stage 3, the profit of the

multinational firms will be divided between the parents and their subsidiaries.

In stage 4, the final-good has been produced and sold at a home price P1 (since there

is no cost to trading PH
1 = P F

1 = P1). Now consider that a final-good producer outsources

intermediate inputs, and in stage 3, the final-good producer and input supplier bargain

over the price of inputs and their surplus. The Nash bargaining problem, which is the

solution to Rubinstein bargaining model, is as follows:

max
px

(P1y(x)− pxx)α(pxx)(1−α) (4.2)
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Where P1 is the price of the final-good, px is the price of the input, and α and (1 − α)

are the bargaining powers for the final-good producer and the supplier of the intermediate

inputs, respectively. The above problem is solved to find the bargaining price of input

which is equal to:

px =
(1− α)P1y(x)

x

The share of the final-good producer from the joint surplus will be equal to αPH
1 y(x), and

the share of the foreign input supplier will be (1− α)PH
1 y(x). Moving back to the second

stage, the foreign input supplier decides on the level of input investment by maximizing

his profit:

max
x

(1− α)(P1y(x))− x (4.3)

The marginal cost of intermediate inputs is assumed to be one. The first-order condition

of the above problem is then equal to P1y
′(x) = 1

1−α . With y(x) =
√
x and P1 = 1, the

input level provided by the foreign supplier under outsourcing will be equal to:

xO =
(1− α)2

4

The profit function for the home final-good producer, in equilibrium, is presented as:

πOH = α(PH
1 y(x))− FO = α(

1− α
2

)− FO (4.4)

where FO is the fixed cost associated with the outsourcing, which is considered to be the

cost of searching for an appropriate input supplier.

Under FDI, however, the total profit of the multinational firm distributed between

parent and its foreign subsidiary with fractions β and 1 − β, respectively. Going back to

stage 2, the level of input investment is determined by maximizing the total profit of the
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multinational firm as follow:

max
x

PH
1 y(x)− λx− FFDI (4.5)

Where λ is the marginal cost of the input production in the foreign subsidiary; as

a result of higher supervision in the FDI ownership, the input production has a higher

marginal cost compared to the outsourcing. As the marginal cost of production under

outsourcing is equal to one, to show the marginal cost under FDI is higher, we can set

λ > 1. FFDI is the fixed cost involved with the setting up of a foreign subsidiary, and

it is considered to be higher than FO. The first-order condition of equation (4.5) gives

PH
1 y
′(x) = λ, and with the production function represented as y(x) =

√
x, the equilibrium

level of input will be equal to xFDI = 1
4λ2 . The final-good producer in home earns a fraction

of β of the total profit, shown below:

πFDIH = β(PH
1 y(x)− λx− FFDI) = β(

1

4λ
− FFDI) (4.6)

Finally, in the first stage, the final-good producer decides on the ownership structure. The

final-good producer chooses outsourcing over FDI if the profit is higher when the required

input is outsourced, πOH > πFDIH . This can be rewritten as:

α(
1− α

2
)− FO > β(

1

4λ
− FFDI)

The final-good producer’s profit and its organizational structure depending on the fixed

cost, marginal cost, and share of the surplus. The result of the above equations is summa-

rized in the following proposition.

Proposition 4.3.1. Under free trade, the final-good producers choose outsourcing over

FDI iff

β
2λ

+ 2(FO − βFFDI) ≤ α(1− α) ∀α ∈ (0, 1).
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Proof. See the appendix C.1

Intuitively, under free trade, FDI is chosen only when the share of fixed cost for the

final-good producers is less than what they should pay as outsourcing (fixed) search cost.

As β increases, the share of the fixed cost under the FDI becomes larger compared to

the outsourcing, and the final-good producers choose FDI if FO − βFFDI <
β
2λ

. With

FFDI > FO this condition holds only for small FDI marginal cost, λ ∈ (1, 2).

World welfare that is the sum of the home and foreign social welfare is presented based

on the organizational type of the final-good producers as:

WW
O = CSH(PH

1 )+CSF (P F
1 )+πOH +πOF = CSH(PH

1 )+CSF (P F
1 )+

1− α
2
− (1− α)2

4
−FO
(4.7)

WW
FDI = CSH(PH

1 )+CSF (P F
1 )+πFDIH +πFDIF = CSH(PH

1 )+CSF (P F
1 )+

1

4λ
−FFDI (4.8)

Under the free trade and with a fixed price for final-goods, the consumers’s surplus

remains the same for each ownership type. Therefore, world welfare is higher under out-

sourcing if the producers’ surplus is higher compared to FDI. That is WW
O > WW

FDI if

πOH + πOF > πFDIH + πFDIF .

Proposition 4.3.2. Under free trade, world welfare is always higher if final-good producers

choose to outsource.

Proof. See the appendix C.2

The above proposition indicates that although outsourcing the level of the investment

on input is less than what firms can get under the FDI, the higher fixed cost and production

cost associated with the FDI lead to a lower level of world welfare.
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4.3.2 Deep Integration

We can further study the impact of deep trade agreements on the ownership structure of

final-good producers. We consider two sets of policy instruments: the border and behind-

the-border policies. Let τHx and τFx be the trade tax (border policy) on intermediate inputs

imposed by the home and foreign country, respectively. Moreover, assume that the home

country imposes a behind-the-border policy τH1 on the final-good. The timing of the model

is then as follows:

Stage 1: Final-good producers decide on the ownership type, and pay the fixed cost

associated with each type.

Stage 2: The social planner selects τH1 on the final-good, and τHx on the home import

of the intermediate inputs, and τFx on the foreign export of the inputs.

Stage 3: The level of intermediate input is determined: (a) by the foreign supplier

under outsourcing; (b) by home headquarter under FDI.

Stage 4: The share of surplus for each party is decided by (a) bargaining in out-

sourcing; (b) previous agreement in FDI.

Stage 5: The final-good producers import the input and produce the final-good, and

payments are paid as agreed on in stage 4.

The backward induction follows the same procedure as in the previous case. Suppose

a final-good producer chooses outsourcing to produce the final-good and needs to buy

intermediate inputs. Thus, after finding an appropriate input supplier, the two trading

parties bargain over the price of input and the level of joint surplus. The Nash bargaining
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problem is then presented as:

max
Px

([1 + τH1 ]y(x)− pxx− τxx)α(pxx)[1−α]

where the price of the final-good is now equal to 1 + τH1 and τx = τHx + τFx is the trade

cost of intermediate input. The main reason behind considering the sum of trade policies

on intermediate goods is that in the world welfare, it is only the sum that matters. The

resulting joint surplus would be equal to (1 + τH1 )y(x) − τxx. Based on this surplus, the

foreign input supplier decides on the level of input such that it maximizes his profit:

max
x

((1− α)((1 + τH1 )y(x)− τxx)− x)

The first-order condition and the equilibrium level of input are equal to:

(1− α)(1 + τH1 )y′(x) = (1− α)τx + 1 (4.9)

xO =
((1− α)(1 + τH1 ))2

4((1− α)τx + 1)2

The level of input under outsourcing ownership depends on trade taxes on intermediate

inputs and the behind-the-border policy on the final-good. The final-good producer imports

xO and produce the final-good and earn:

πH = α((1 + τH1 )y(x)− τxx)− FO

However, when the final-good producer chooses to offshore input under the FDI owner-

ship from a wholly-owned subsidiary, contracts are perfect, and the multinational firm

earns (1 + τH1 )y(x) by selling the final-good. The cost of production for each unit is the

sum of marginal cost, λ,, and the trade tax on input. Therefore, the total profit of the

multinational firm becomes:

πFDI = (1 + τH1 )y(x)− (τx + λ)x− FFDI
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The multinational firm determines the level of input by maximizing the above total profit.

Then first-order condition and the resulting input investment are:

(1 + τH1 )y′(x)− (τx + λ) = 0 (4.10)

xFDI =
(1 + τH1 )2

4(τx + λ)2

The profit is distributed between the final-good producer and its subsidiary by share of β

and (1− β), respectively. Therefore, the parent firm in the home country and the foreign

affiliate earn the following profits:

πFDIH = β((1 + τH1 )y(x)− (τx + λ)x− FFDI)

πFDIF = (1− β)((1 + τH1 )y(x)− (τx + λ)x− FFDI)

In the second stage, the optimal trade policies are determined by maximizing the world

trade welfare. The home and foreign welfare under outsourcing are given by:

WH
O = CSH(PH

1 ) + πH + τH1 [D1(PH
1 )− y(x)] + τHx x

W F
O = CSH(PH

1 ) + πF + τFx x

The world welfare which is the sum of home and foreign social welfare is given by:

WW
O = WH

O +W F
O = CSH(PH

1 ) + CSF (P F
1 ) + y(x) + τH1 D1(PH

1 )− x− FO

The world welfare is a function of border and behind-the-border policies. The efficient

level of polices, τH1 and τx are determined from the following first order conditions:

∂WW

∂τH1
:
∂x

∂τH1
(y′(x)− 1) + τH1

∂D1(PH
1 )

∂PH
1

= 0 (4.11)

∂WW

∂τx
: (y′(x)− 1)

∂x

∂τx
= 0 (4.12)
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A simple analysis of the equations (4.9), (4.11) and (4.12) shows the optimal policies as:

τH1 = 0 (4.13)

τx =
−α

1− α
(4.14)

The world welfare under the FDI is given by:

WW
FDI = CSH(PH

1 ) + CSF (P F
1 ) + y(x) + τH1 D(PH

1 )− λx− FFDI

The efficient level of policies under the FDI is simply obtained through the following first-

order conditions:
∂WW

∂τH1
:
∂x

∂τH1
(y′(x)− λ) + τH1

∂D1(PH
1 )

∂PH
1

= 0 (4.15)

∂WW

∂τx
: (y′(x)− λ)

∂x

∂τx
= 0 (4.16)

Using equations (4.10), (4.15) and (4.16) the following optimal policies can be derived:

τH1 = 0 (4.17)

τx = 0 (4.18)

With the optimal level of policies, it is straight forward to get the foreign supplier’s level

of investment as: xO = 1
4

and xFDI = 1
4λ2 under the outsourcing and FDI, respectively.

Following these investment levels, the final-good producer earns πHO = α 2−α
4(1−α)

− FO by

choosing outsourcing and πHFDI = β( 1
4λ
− FFDI) by FDI.

Back to the first stage, the final-good producer decides on its type of ownership by

comparing the profit under each case. That is, the final-good producer chooses the out-

sourcing over FDI if πHO > πHFDI . The condition for choosing outsourcing over FDI is then

presented as:
α(2− α)

4(1− α)
− FO > β(

1

4λ
− FFDI)
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Proposition 4.3.3. Under the optimal negotiated trade policy (i) with βFFDI − FO −
β
4λ
> 0 final-good producers are better off by choosing outsourcing over FDI ∀α, (ii) with

βFFDI − FO − β
4λ
< 0, the final-good producers choose outsourcing only if their bargaining

power α is large enough.

It is easy to show that there exists a threshold for the final-good producers’ bargaining

power, α, where the final-good producers with a larger bargaining power choose outsourcing

over FDI. The question that may arise here is whether signing trade agreements have an

impact on this threshold. Since trade policies under deep integration are the same as those

under free trade for firms with FDI ownership, to answer this question, it is enough to

compare the final-good producers’ profit who choose to outsource under free trade and

trade agreements. The following proposition summarizes the answer to this:

Proposition 4.3.4. Outsourcing is chosen over FDI for a wide range of parameter values

under optimal deep integration.

Proof. See the appendix C.4

Introducing optimal constrained trade policies solves the under-investment problem of

outsourcing. Consequently, in the presence of trade agreements some firms that did not

involve in outsourcing before finding outsourcing more profitable and, thus, the bargaining

power threshold will decrease.

Finally, we compare the world welfare under the two cases of outsourcing and FDI.

The world welfare would be higher under the outsourcing ownership if WW
O > WW

FDI . The

world welfare, considering the efficient level of policies, is represented as:

WW
O = CSH(PH

1 ) + CSF (P F
1 ) +

1

4
− FO
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WW
FDI = CSH(PH

1 ) + CSF (P F
1 ) +

1

4λ
− FFDI

Therefore, outsourcing leads to higher world welfare if:

1− λ
4λ

< FFDI − FO

Proposition 4.3.5. In the presence of negotiated trade policies, world welfare is always

higher under outsourcing ownership.

Proof. See the appendix C.5

The world welfare for final-good producers who choose FDI remains unchanged under

the free trade and efficient trade policies. A comparison of WW
O between free trade and

negotiated trade policies indicates a higher level of world welfare is linked to the latter

case. Thus, signing trade agreement between trading parties leads to an increase in the

outsourcing ownership and the level of the world welfare.

4.4 The shallow Trade Agreement

4.4.1 Shallow Free Trade

We can further analyze the ownership structure of firms under the shallow consideration;

that is, final-good producers and intermediate inputs suppliers only negotiate over the

border policies, and final-good producers can unilaterally decide on the behind-the-border

policies. The comparison between shallow and deep type of policies can answer the ques-

tions about the application of shallow versus deep integration.

Following the conventions of section 4.3 we start with the free trade equilibrium. Un-

der shallow free trade, the trade in intermediate inputs is free. However, the final-good
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producer decides on the level of policy on the final-good unilaterally. The timing of the

model is similar to the case of deep free trade; the only difference is that after the first

stage, the home country selects a behind-the-border policy, τ1, on the final-good. Using a

similar approach, under outsourcing, the trading parties bargain over the price of interme-

diate goods and their joint surplus. The Nash bargaining problem and the associated joint

surplus is as follow:

max
px

((1 + τH
1 )P1y(x)− pxx)α(pxx)(1−α)

α(1 + τH1 )P1y(x)

Moving back one stage, the foreign input supplier decides on the level of input investment

by maximizing its profit:

max
x

(1− α)(1 + τH
1 )P1y(x)− x

The optimal level of input investment is derived as:

xO =
(1− α)2(1 + τH1 )2

4

Similarly, the headquarter of the multinational firm, under FDI, decides on the level of

intermediate inputs by maximizing the total profit:

πHO = α(1 + τH1 )y(x)− FO =
α(1− α)(1− τH1 )2

2
− FO

max
x

(1 + τH
1 )P1y(x)− λx− FFDI

The level of investment is further derived as:

xFDI =
(1 + τHx )2

4λ2
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Under the shallow free trade, the level of intermediate good depends on the behind-the-

border policy. The final-good producer imports the intermediate input and produces the

final-good. The associated profit under outsourcing and FDI is shown as:

πHO = α(1 + τH1 )y(x)− FO =
α(1− α)(1− τH1 )2

2
− FO

πHFDI = β((1 + τH1 )y(x)− λx− FFDI) = β(
(1 + τH1 )2

4λ
− FFDI)

In the second stage, the home country sets τH1 unilaterally by maximizing the home

welfare function. For simplicity, we consider the final-good is only produced and consumed

in the home country. Thus, home welfare is presented as:

WH
O = CSH(P1) + πHO + τH1 D1(P1) = CSH + α(1 + τH1 )y(x)− FO + τH1 D1(P1)

By using the first-order condition of the latter equation, the unilateral behind-the-border

policy can be shown as:

τH1 = −1 +
2

α(1− α) + α(1− α)2 − 2
< −1 (4.19)

Similarly, the home welfare and the level of behind-the-border policy under the FDI be-

come:

WH
FDI = CSH(P1) + β

(1 + τH1 )2

4λ
− βFFDI + τH1 D1(P1)

τH1 = − β

2λ− β
(4.20)

Regardless of the ownership, the sign of the behind-the-border policy is negative, which

leads to a lower level of intermediate inputs and profit for final-good producer. Also, the

final-good producer can manipulate the price of the final-good to extract bargaining surplus

from foreign suppliers. As a result of that, under outsourcing, the final-good producer sets

τH1 such that the price of the final-good becomes negative. That is, outsourcing is not
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possible with shallow free trade. A multinational firm (with prohibited behind-the-border

policy) can choose shallow free trade when πshallow > πdeep. A comparison of these two

cases indicates that final-good producer earns a higher profit under deep free trade. The

above results are summarized in the following proposition:

Proposition 4.4.1. (i) The only possible type of ownership under shallow free trade is

FDI;

(ii) A multinational firm always prefers deep free trade.

Proof. See the appendix C.6

4.4.2 Shallow Integration

We can further analyze the firm’s ownership structure under shallow integration. Particu-

larly, home final-good producers and foreign input suppliers only negotiate over the border

policies, while behind-the-border policies are determined unilaterally by the home country.

The timing of the model will be as follows:

Stage 1: final-good producers decide on the ownership type and pay the fixed cost

associated with each type.

Stage 2: Social planner selects τHx on the home import of intermediate inputs, and

τFx on the foreign export of the inputs.

Stage 3: Home country observes τHx and τFx and then chooses τH1 on the final-good.

Stage 4: The share of surplus for each party is decided by: (a) bargaining in out-

sourcing; (b) previous agreement in FDI.
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Stage 5: The final-good producers import the input and produce the final-good and

payments are paid as agreed on in stage 4.

To characterize the equilibrium, we start by analyzing the case of outsourcing. Taking

a similar approach, the joint surplus would be equal to (1 + τH1 )y(x)− τxx. Based on this

surplus, the foreign input supplier maximizes his profit; the level of input investment in

this stage is equal to the one on the deep integration. Moving back to stage 3, the home

country decides on the level of τH1 . Home welfare function is shown as:

WH = CSH(PH
1 ) + α((1 + τH1 )y(x)− τxx)− FO + τH1 D1(PH

1 ) + τHx

The following reaction function can be derived using the first-order condition of the above

welfare function:

τH1 (τhx , τ
F
1 ) ≡ τH1 (τx) = −αy(x)

∂D
∂P1

> 0 (4.21)

Back to the second stage, social planner decides on the border policies by maximizing the

world welfare:

WW = CSH + CSF + (1 + τH1 (τx))y(x)− x− FO + τH1 (τx)D(P1) (4.22)

Using the first order conditions from the equation (4.9) and (4.21) we can derive the

following equilibrium policies:

τx = −α(α2 − 2α + 3)

2(1− α)
< 0 (4.23)

τH1 =
α(1− α)

2− α(α2 − 2α + 3)− α(1− α)
> 0 (4.24)

Similarly, following the same procedure for firms with FDI ownership we have:

τH1 =
β

2β2 − 2β + λ
(4.25)
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τx =
β(2β − 1)

2
(4.26)

It is easy to show that, final-good producers under outsourcing prefer deep integration;

that is, they earn higher profits. Under FDI, the home country always sets τH1 ¿0 to

ensure gain for both the parent and its subsidiary. When the home share of total profit

is large enough, however, the foreign country set taxes on intermediate input trade to

decrease the earnings for the final-good producer, which can impact the profit of the final-

good producers. That is final-good producers with a small share of surplus prefer shallow

integration. The above results are summarized in the following proposition:

Proposition 4.4.2. The credibility of deep versus shallow integration depends on the or-

ganizational structure of final-good producers.

The above proposition indicates that the multinational firms with a small share of

surplus prefer to sign trade agreements on traded goods while being able to set the behind-

the-border policies unilaterally. This shallow integration compensates for the lower share

of profit and motivates the intra-firm trade.

4.5 Non-cooperative Nash Policies

In this section, we integrate the unilateral trade policy choices of the home and foreign

governments and compare the resulting Nash equilibrium policies to those negotiated effi-

cient policies. Comparing optimal Nash policies with the negotiated one reveals the role

and importance of trade agreements. The timing of the model is similar to the one in

section 4.4. The only difference here is that in stage two, the home government selects a

behind-the-border policy τH1 on the final-good and trade tax τHx on the imported input;
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simultaneously, the foreign government selects a trade taxτFx on the exported input. The

home welfare under outsourcing is represented as:

WH
O = CSH(PH

1 ) + α[(1 + τH1 )y(x)− τxx]− FO + τH1 [D1(PH
1 )− y(x)] + τHx x

The home country unilaterally decides on its trade policies by maximizing the welfare

function; then the first-order conditions are derived as:

∂WH

∂τH1
: τH1

∂D1

∂PH
1

− (1−α)y(x)+[(α(1+τH1 )−τH1 )y′(x)−α(τHx +τFx )+τHx ]
∂x

∂τH1
= 0 (4.27)

∂WH

∂τHx
: (1− α)x+ [(α− (1− α)y′(x) + (1− α)τHx − ατFx ]

∂x

∂τHx
= 0 (4.28)

Given the foreign country trade policy, the best response policy functions in the home

country are given by :

(τH1 )BR = −
(1− α)x[y(x)

x
− y′(x)]

|∂D(PH1 )

∂PH1
|

(τHx )BR = −α− (1− α)τH1 y
′(x)

1− α
− x

∂x
∂τHx

+
ατFx

1− α

(τxF )BR = − αx
∂x
∂τFx

Given y(x) =
√
x and xO =

(1−α)2(1+τH1 )2

4((1−α)τx+1)2 , the best response functions can be written as:

(τH1 )BR =
−1

4
(1− α)2

1 + (1− α)τx + 1
4
(1− α)2

(4.29)

(τFx )BR =
α

(1− α)(2− α)
+

α

2− α
τHx (4.30)

(τHx )BR =
−2α

1− α2
+

1

2
+

1− α
1 + α

τFx (4.31)
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τHx

τFx

1−

(
τHx

)BR
2

(
τHx

)BR
1

(
τFx

)BR

Figure 4.1: Best response function of trade policies under outsourcing.

The above equations indicate that the optimal level of behind-the-border policy on the

final-good depends on the sum of the home and foreign country taxes on input and the

bargaining power. Therefore to find out the sign of τH1 , it is necessary first to determine

the sign of τx. The Nash input trade tax τx is, therefore, is determined using the (τFx )BR

and (τHx )BR.

It can be seen from figure 4.5 that the foreign export policy is always positive, but the

home import trade policy on intermediate goods can be positive or negative. The intercept

of the home’s best response function depends on α. That is, the Nash trade policy on input

is positive with small enough bargaining power and negative otherwise ( with α < 0.41,

τx > 0 and withα > 0.41, τx < 0). Thus, the sum of these policies, τx, can be either
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positive or negative, depending on the bargaining power. However, we can easily show

that the sign of the behind-the-border policy on the final-good is always negative.

The same procedure can be followed for the case of FDI ownership. The home welfare

function is presented as: Intuitively, the level of trade tax on intermediate goods depends

on the bargaining power of the final-good producers. Under outsourcing, a final-good

producer seeks to obtain an appropriate amount of intermediate inputs and earns profit

from selling the final product. Therefore, the unilateral trade policies are imposed to

motivate the intermediate suppliers to invest efficiently. However, the fact that the surplus

is shared between the two trading parties, and the surplus depends on the price of the

final-good, motivates the home country to impose some production subsidies to reduce the

price of the final-good.

WH
FDI = CSH(PH

1 )+β[(1+τH1 )y(x)−(τx+λ)x−FFDI]+τH1 [D1(PH
1 )−y(x)]+τHx x (4.32)

Then the Nash policies are derived form the following first order conditions:

∂WH

∂τH1
: τH1

∂D1(PH
1 )

∂PH
1

− (1−β)y(x)+[(β− (1−β)τH1 )y′(x)+(1−β)τHx −λβ−βτFx ]
∂x

∂τH1
= 0

(4.33)
∂WH

∂τHx
: (1− β)x+ [(β − (1− β)τH1 )y′(x) + (1− β)τHx − βλ− βτFx ]

∂x

∂τHx
= 0 (4.34)

For a given value of foreign trade policy the best response functions are given as:

(τH1 )BR = −
(1− β)x(y(x)

x
− y′(x))

| |∂D1

∂PH1
|

(τHx )BR = −(β − (1− β)τH1 )y′(x)

1− β
− x

∂x
∂τHx

+
βλ

1− β
+

βτFx
1− β

Simultaneously, a foreign country unilaterally set its trade policy by maximizing its welfare,

and as a result, the following is derived as:

(τFx )BR = − βx
∂x
∂τFx
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τHx

τFx

1−

(
τHx

)BR
(
τFx

)BR

Figure 4.2: Best response function of trade policies under FDI.

Given y(x) =
√

(x) and xFDI = 1
4
(

1+τH1
τx+λ

)2, the above best response functions can be written

as:

(τH1 )BR =
−1

4
(1− β)

τx + λ+ 1
4
(1− β)

(4.35)

(τFx )BR =
β

2− β
τHx +

β

2− β
λ (4.36)

(τHx )BR =
−(1− β)

2(1 + β)
+

β(1− β)

(1 + β)(2− β)
λ+

β(1− β)

(1 + β)(2− β)
τFx (4.37)

The Nash input trade tax τx is determined using the (τFx )BR and (τHx )BR. The figure

below shows the Nash policy:
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As can be seen in the above figure, the sign of the unilateral Nash trade taxes imposed

by the home and foreign governments is positive. In particular, with perfect contracts

between parent firms and their foreign subsidiaries and no under-investment on input,

trading parties in the home and foreign country seek for some revenue by imposing import

tariff and export tax, respectively.

Finally, the sign of the behind-the-border policy remains negative, as in the case of

outsourcing. Although the parent firms and their subsidiaries are under one entity, the

fact that they have to share their profit gives an incentive to the final-good producers to

extract marginal profits from their foreign affiliates.

Therefore, regarding the ownership structure, the Nash behind-the-border policies make

the price of the final product inadequately low; moreover, the trade taxes on input under

FDI would be higher than optimal levels. Thus, comparing the results with the one from

the previous section indicates the role that trade agreements play on fixing the inefficiencies

associated with unilateral trade policies. The above results are summarized as follows:

Proposition 4.5.1. The Nash unilateral policies can be categorized in two groups:

(i) Border Nash policies that depend on the organizational type. (a) Under the outsourc-

ing, the home country imposes import tariff if its bargaining power is less than a

threshold, α < α, and imposes import subsidy otherwise. Simultaneously, the foreign

country imposes an export tax on the intermediate inputs. (b) Under the FDI, the

home country imposes an import tariff on input, while simultaneously, the foreign

country imposes an export tax.

(ii) Behind-the-border Nash policies. Regarding the ownership of final-good producers, the

home county sets production subsides on the final-good.
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Proposition 4.5.1 indicates the existence of the under-investment associated with out-

sourcing will invoke import subsidization when the bargaining power is large enough and

will set import tariffs with small enough bargaining to gain some revenue. Moreover, the

trade taxes on input under FDI would be higher than optimal levels. However, regardless

of the ownership structure, the Nash behind-the-border policies make the price of the final

product inadequately low.

The trade agreements liberalize the behind-the-border policies under both types of own-

ership and direct the border policies toward the optimal levels. Therefore, it is reasonable

to conclude that trade agreements under GATT/WTO should move toward deep integra-

tion. The reasons behind the need for deep integration are the nature of intermediate

goods and how the two trading parties are attached. However, as proposition 4.3.5 states,

WTO shallow integration can still be applicable for firms with FDI ownership and with a

small share of the surplus. This can be referred to as FDI in developing countries.

4.6 Conclusion

In this chapter, we studied the impacts of endogenous trade policies on the organizational

structure of firms. If the required input is ideally provided with FDI ownership, then the

final-good producers can avoid hold-up problems associated with outsourcing and choose

the FDI. However, our results show that the extra cost linked to intra-firm trade leads to

outsourcing and remains as an alternative for the final-good producers. Furthermore, the

introduction of the trade agreements solves the under-investment problem associated with

outsourcing. Therefore, all other factors remain the same, the final-good producers choose

to outsource the inputs.

Our work is also related to the recent literature on the consideration of deep integration
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by the GATT/WTO (Antràs and Staiger [2012], Blanchard [2010] and Blanchard [2015]).

Although our findings are consistent with those in literature, our main result indicates that

deep integration is needed no matter what organizational type a firm chooses. The deep

integration is not limited to the case of imperfect contracts, and the nature of trade in

intermediate goods requires the need for the behind-the-border intervention.

We further focus mainly on the general form of the vertical FDI and how this alternative

is affected by trade agreements. However, the fact that FDI has been increasing in recent

years invites the question of whether distinguishing between greenfield and mergers and

acquisition types of FDI impacts the decision of the final-good producers, and what would

be the role of trade agreements in this new environment?
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Appendix A

Proof of Lemmas in Chapter 2

A.1 Welfare Derivations and Analysis

Using equations (2.9), (2.10), and (2.11) we are able to derive the welfare function from

equation (2.12) as a function of border and behind-the-border policies (τi, τj, σi, σj) as fol-

low:

Wi(σi, pi(σi, σjτi, τj)) =

∫ φ

pii

D(pii) +

∫ pi

c

x(pi)− σiD(pii)

Wj(σj, pj(σi, σj, τi, τj)) =

∫ φ

pjj

D(pjj) +

∫ pj

c

x(pj)− σjD(pjj)

Wh(τi, τj, pX(σi, σj, τi, τj)) =

∫ α

pX

D(pX) + τiD(pX) + τjD(pX)
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where

CSi(τi, τj, σi, σj) =

∫ φ

pii

D(pii) =
1

2
(
36θ + 14σi + 3σj + 6τi + 6τj

24
)2

CSX(τi, τj, σi, σj) =

∫ α

pX

D(pX) =
1

2
(
12θ − 6σi − 6σj − 12τi − 12τj

24
)2

PSi(τi, τj, σi, σj) =

∫ pi

c

x(pi) =
1

2
(
6θ + 3σi − σj − 2τi − 2τj

8
)2

Tri(τi, τj, σi, σj) = τiD(pX) =
τi(12θ − 6σi − 6σj − 12τi − 12τj)

24

Rh(τi, τj, σi, σj) = σiD(pii) =
σi(36θ + 14σi + 3σj + 6τi + 6τj)

24

A.2 Proof of lemma 2.6.1

Using the above welfare function and the optimal non-cooperative Nash equilibrium, the

welfare and the input production levels for each country can be shown in table A.2.

Type x W h W i W j W T

Fee trade : τFT = 0, σFT = 0 0.75θ 0.125θ2 0.312θ2 0.312θ2 0.749θ2

Nash : τN = 5θ/36, σN = θ/6 13θ/18 0.115θ2 0.285θ2 0.285θ2 0.686θ2

Table A.1: Summary of welfare and intermediate input levels under free trade and Nash

equilibrium

It is straight forward from the results in the table to show:

W FT
T > WNH

T > W FT
ν > WN

ν > W FT
h > WN

h

xFT > xN
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A.3 Proof of lemma 2.7.1

Using the above welfare functions, to form WW = Wh +Wi +Wj, and equation (2.18), it is

straight forward to derive the optimal shallow border policies. Furthermore, the behind-

the-border policies are either fixed at the original non-cooperative levels or optimally de-

termined from equation (2.16). Then, it is easy to derive the welfare of each country under

different shallow integration scenarios. The welfare and the input production levels for

each country can be shown in table A.3.

Type xsh W h W i W j W T

Γshm (−θ/12, θ/6) 5θ/6 0.041θ2 0.347θ2 0.347θ2 0.736θ2

ΓFm(0, θ/6) 19θ/24 0.086θ2 0.321θ2 0.321θ2 0.729θ2

ΓFs (0, 3θ/13) 21θ/26 0.073θ2 0.318θ2 0.318θ2 0.710θ2

Γshs (−3θ/20, 3θ/10) 9θ/10 −0.025θ2 0.365θ2 0.365θ2 0.705θ2

Γm(θ/12, θ/6) 3θ/4 0.111θ2 0.298θ2 0.298θ2 0.707θ2

Γs(θ/12, 5θ/26) 59θ/78 0.104θ2 0.297θ2 0.297θ2 0.698θ2

Table A.2: Summary of welfare and intermediate input levels under shallow integration

It is straight forward to see the following ranking for the welfare and input production

levels from the above table:

• WT (Γshm ) > WT (ΓFm) > WT (ΓFs ) > WT (Γm) > WT (Γshs ) > WT (Γs) > WT (r)

• Wh(Γm) > Wh(Γs) > Wh(Γ
F
m) > W (ΓFs ) > Wh(Γ

sh
m ) > Wh(Γ

sh
s ) < Wh(r)

• Wi(Γ
sh
s ) > Wi(Γ

sh
m ) > Wi(Γ

F
m) > Wi(Γ

F
s ) > Wi(Γm) > Wi(Γs) > Wi(r)

• x(Γshs ) > x(Γshm ) > x(ΓFs ) > x(ΓFm) > x(Γs) > x(Γm) > x(r)
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It is clear from A.2 and A.3 that ∆ωshT > 0,∆xd > 0,∆x > 0 for all the shallow trade

agreements.

A.4 Proof of lemma 2.7.2

Following equation 2.14, we are able to find the behind-the-border policies of the deviating

country,i. Therefore, using the above welfare, and the optimal policies, we are able to

summarize the results on the production and welfare in the following table:

Type xdi xj Wh W d
i Wj

Γsh
md

(−θ/12, 13θ/46, θ/6) 121θ/138 113θ/138 0.0324θ2 0.352θ2 0.337θ2

ΓF
md

(0, 11θ/46, θ/6) 113θ/138 108θ/138 0.079θ2 0.227θ2 0.249θ2

ΓF
sd

(0, 3θ/13, 3θ/13) 21θ/26 21θ/26 0.073θ2 0.318θ2 0.318θ2

Γsh
sd

(−3θ/20, 3θ/10, 3θ/10) 9θ/10 9θ/10 −0.025θ2 0.365θ2 0.365θ2

Γmd(θ/12, 9θ/46, θ/6) 105θ/138 103θ/138 0.107θ2 0.2989θ2 0.296θ2

Γsd(θ/12, 5θ/26, 5θ/26) 59θ/78 59θ/78 0.104θ2 0.297θ2 0.297θ2

Table A.3: Summary of the input production and welfare when country i deviates

where Γsh
md

(τ sh, σdi , σj), ΓF
md

(τF , σdi , σj), Γmd(τ̄ , σ
d
i , σj), Γsh

sd
(τ sh, σdi , σj), ΓF

sd
(τF , σdi , σj) and

Γsd(τ̄ , σ
d
i , σj) are the myopic and strategic policy vectors when country i deviates. Let’s

define ∆W (Γd) = Wi(Γ
d) −Wi(Γ). It is straight forward from results presented in table

A.3 and table A.4 to see that ∆W (Γsh
md

) > 0 and ∆W (Γmd) > 0.
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A.5 Proof of lemma 2.7.3

From equation 2.16 and the optimal shallow border policies, we are able to derive the wel-

fare of each country when the countries i and j deviates from their myopic non cooperative

policies.

Type xd xj Wh W d
i Wj

Γsh
md

(−θ/12, 7θ/26) 67θ/78 0.025θ2 0.342θ2 0.342θ2 0.709θ2

ΓF
md

(0, 3θ/13) 21θ/26 0.073θ2 0.318θ2 0.318θ2 0.710θ2

Γmd(θ/12, 5θ/26, 5θ/26) 59θ/78 59θ/78 0.104θ2 0.297θ2 0.297θ2

Table A.4: Summary of the input production and welfare when countries i and j deviate

It is clear from the above table that ∆Wj(i)(Γ
sh
md

) < 0, ∆Wj(i)(Γ
F
md

) < 0 and Wj(i)(Γmd) < 0.

Therefore, there is no incentive for the joint deviation from any of the myopic shallow out-

come.

A.6 Proof of lemma 2.8.1

Following equation (2.19) and the optimal shallow border policies,we are able to summa-

rize the welfare of each country when the countries i and h sign a narrow deep bilateral

agreement.

It is clear from the table A.6 and A.3 to see the narrow deep outcomes that improve

the joint welfare of member countries as follow:
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Type xi xj Wh Wi Wj W ih

ΓNDm (0, 11θ/24, θ/6) 96θ/126 101θ/126 0.095θ2 0.314θ2 0.327θ2 0.409θ2

ΓNDs (0, θ/12, 3θ/12) 9θ/12 10θ/12 0.086θ2 0.309θ2 0.329θ2 0.395θ2

ΓFs (0, 0, 6θ/23) 33θ/46 39θ/46 0.094θ2 0.297θ2 0.336θ2 0.391θ2

ΓFm(0, 0, θ/6) 35θ/48 39θ/48 0.105θ2 0.302θ2 0.333θ2 0.407θ2

ΓNDm (−3θ/20, 47θ/20, 3θ/10) 183θ/210 191θ/210 −0.021θ2 0.362θ2 0.372θ2 0.341θ2

ΓNDs (−3θ/20, 53θ/240, 87θ/240) 224/240 207θ/240 −0.024θ2 0.357θ2 0.397θ2 0.333θ2

ΓFm(−3θ/20, 0, 3θ/10) 63θ/80 75θ/80 −0.007θ2 0.332θ2 0.396θ2 0.325θ2

ΓFs (−3θ/20, 0, 39θ/115) 180/230 219θ/230 −0.0098θ2 0.329θ2 0.396θ2 0.320θ2

ΓNDm (θ/12, 11θ/1638, 5θ/26) 125θ/182 1277θ/1638 −0.003θ2 0.294θ2 −0.483θ2 0.291θ2

ΓNDs (θ/12, θ/180, 39θ/180) 246θ/360 284θ/360 0.125θ2 0.283θ2 0.309θ2 0.409θ2

ΓFm(θ/12, 0, 5θ/26) 427θ/624 87θ/624 0.129θ2 0.283θ2 0.310θ2 0.413

ΓFs (θ/12, 0, 5θ/23) 94θ/138 109θ/138 0.126θ2 0.2822 0.310θ2 0.408θ2

ΓDism (0, 0,−3θ/20, 3θ/10) 63θ/80 75θ/80 0.079θ2 0.332θ2 0.396θ2 0.411θ2

ΓDiss (0, 0,−3θ/20, 27θ/92) 1347θ/1840 1617θ/1840 0.046θ2 0.297θ2 0.403θ2 0.340θ2

ΓDism (0, 0, θ/12, 5θ/26) 55θ/78 125θ/156 0.049θ2 0.292θ2 0.326θ2 0.342θ2

ΓDiss (0, 0, θ/12, 67θ/276) 261θ/368 179θ/276 0.031θ2 0.318θ2 −0.073 0.340θ2

Table A.5: Summary of the input production and welfare levels under Narrow deep agree-

ments

W (ΓNDm (0, 11θ/126, θ/6)) > W (Γshm (0, θ/6))

W (ΓFs (0, 0, θ/6)) > W (Γshm (0, θ/6))

W (ΓNDm (−3θ/20, 47/210, 3θ/10) > W (Γshm (−3θ/20, 3θ/10))

W (ΓNDs (θ/12, θ/180, 39θ/180)) > W (Γshs (θ/12, 5θ/26))

W (ΓFm(θ/12, 0, 5θ/26)) > W (Γshs (θ/12, 5θ/26))

W (ΓFs (θ/12, o, 5θ/23)) > W (Γshs (θ/12, 5θ/26))

W (ΓDism̄ (0, 0,−3θ/20, 3θ/10)) > W (Γshm (−3θ/20, 3θ/10))

A.7 Proof of lemma 2.8.2

From the results in table A.6, it is straight forward to the following results:

Starting from the first narrow deep outcome (τ = 0, σi = σNDi , σj = σ̄sh), the non mem-
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ber country earn a higher welfare by deviating from the fixed shallow level behind the

border policies, i.e. response optimally to the other policies: W d
j (τ = 0, σi = σNDi , σdj =

σR(τ, σi)) > Wj(τ = 0, σi = σNDi , σj = σ̄sh). However, this deviation lead to a lower

joint welfare for the member countries. Therefore, the myopic outcome is not equilibrium.

Similarly, starting from narrow deep agreement (τ = τ̄ sh, σi = σNDi , σj = σ̄sh), the non

member country j has incentive to deviate form the fixed shallow level behind-the-border

policy and respond optimally to the border and member countries’ behind the border pol-

icy, W d
j (τ = τ̄ sh, σi = σNDi , σdj = σR(τ, σi)) > Wj(τ = τ̄ sh, σi, σj). However, the joint

welfare of the member country will decrease and the member countries wont choose this

agreement,i.e the myopic outcome is not equilibrium. Finally, similar to the previous cases,

under the discriminatory myopic outcome, the non member country earn higher welfare

by deviating from the fixed shallow level behind-the-border policies. Therefore, non of the

myopic outcomes are equilibrium.

A.8 Proof of proposition 2.8.1

The proof of this proposition is immediate from the results on lemma 2.8.1.

100



Appendix B

Proof of Lemmas in Chapter 3

B.1 Proof of lemma 3.4.1

Using the above welfare function and the optimal non-cooperative Nash equilibrium, the

welfare and the input production levels for each country can be shown in table A.2. It is

Type x W h W i W j W T

Free trade : τFT = 0, σFT = 0 0.75θ 0.125θ2 0.312θ2 0.312θ2 0.749θ2

Nash : τN = θ/6, σN = θ/3 0.75θ 0.060θ2 0.256θ2 0.256θ2 0.583θ2

Table B.1: Summary of welfare and intermediate input levels under free trade and Nash

equilibrium

straight forward form the results in the table to show:

W FT
T > WN

T > W FT
ν > WN

ν > W FT
h > WN

h

xFT = xN
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B.2 Proof of lemma 3.5.1

Using the above welfare functions, to form WW = Wh + Wi + Wj, and equation (3.6),

it is straight forward to derive the optimal shallow border policies. Furthermore, the

behind-the-border policies are either fixed at the original non cooperative levels or opti-

mally determined from equation (3.4). Then, it is easy to derive the welfare of each country

under different shallow integration scenarios. The welfare and the input production levels

for each country is summarized in table (B.2).

Type x W h W i W j W T

Γshs (−σ, σ) ∞ ∞ ∞ ∞ ∞

Γshm (−θ/3, θ/3) θ −0.222θ2 0.444θ2 0.444θ2 0.666θ2

ΓFs (0, θ/2) 7θ/8 0.031θ2 0.265θ2 0.265θ2 0.561θ2

ΓFm(0, θ/3) 5θ/6 0.055θ2 0.305θ2 0.305θ2 0.666θ2

Γm(θ/12, θ/3) 19θ/24 0.072θ2 0.279θ2 0.279θ2 0.631θ2

Γs(θ/12, 5θ/12) 13θ16 0.052θ2 0.260θ2 0.260θ2 0.572θ2

Table B.2: Summary of welfare and input levels under shallow integration

It is straight forward to see the following ranking for the welfare and input production

levels from the above table:

• WT (Γshm ) = WT (ΓFm) > WT (Γm) > W (r) > WT (Γs) > WT (ΓFs ) > WT (Γshs )

• Wh(Γm) > Wh(r) > Wh(Γ
F
m) > Wh(Γs) > Wh(Γ

F
s ) > Wh(Γ

sh
m ) > Wh(Γ

sh
s )

• Wi(Γmsh) > Wi(Γ
F
m) > Wi(Γm) > Wi(r) = Wi(Γ

F
s ) > Wi(Γs)
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• x(Γshm ) > x(ΓFm) > x(Γs) > x(Γm)

It is clear from table (B.1) and (B.2) that ∆ωshT > 0 only for the myopic shallow policies.

When the border policies are negotiated optimally, the strategic outcome is not possible

and the behind-the-border policy cannot fully re-optimized. Therefore, σ → ∞, τ → ∞

and x→∞.

B.3 Proof of lemma 3.5.2

Following equation (3.2), we are able to find the behind-the-border policies of deviating

country, i. Therefore, using above welfare, and the optimal policies, we are able to sum-

marize the results on the production and welfare as follow:

Type xshi xshj W h (W i)d W j (W i)sh

Γsh
md

(−θ/3, θ, θ/3) 15θ/12 15θ/12 −0.208θ2 0.312θ2 0.368θ2 0.444θ2

ΓFm(0, 5θ/9, θ/3) 33θ/36 29θ/36 0.038θ2 0.269θ2 0.287θ2 0.305θ2

Γm(θ/12, 4θ/9, θ/3) 5θ/6 7θ/9 0.061θ2 −0.06θ2 0.009θ2 0.279θ2

Table B.3: Summary of welfare and input levels when country i deviates

where Γsh
md

(τ sh, σdi , σj),Γ
F
md

(τF , σdi , σj) and Γmd(τ̄ , σ
d
i , σj) are the myopic policy vectors

when country i deviates. Let’s define ∆W (Γd) = Wi(Γ
d) −Wi(Γ). It is straight forward

from results on tables B.2 and B.3 to find ∆W (Γd) < 0.

Using equation (3.4) and the above welfare, we are able to determine the input produc-

tion and welfare levels when countries i and j jointly deviate from their non cooperative
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Nash levels.

Type xd W h W i W j W T

τ sh = −θ/3, σsh = 5θ/6 9θ/8 −0.190θ2 0.293θ2 0.293θ2 0.396θ2

Table B.4: Joint deviation

It is straight forward to see from the results in tables B.3 and B.3 that once a unilateral

deviation of country i(j) from shallow outcome lead to a lower welfare level for the deviating

country:

Wj(Γ
sh
m (−3θ/3, θ/3, θ) < Wj(Γ

sh
m (−3θ/3, 3θ/3))

Wj(Γ
F
m(0, θ/3, 5θ/9) < Wj(Γ

sh
m (−3θ/3, 3θ/3))

Wj(Γm̄(θ/12, θ/3, 5θ/12)) < Wj(Γ
sh
m (θ/12, 3θ/3))

Wj(i)(Γ
sh
m (−3θ/3, 5θ/6) < Wj(Γ

sh
m (−3θ/3, 3θ/3))

B.4 Proof of proposition 3.5.1

The proof is immediate from the results on lemma 3.4.1, 3.5.1 and 3.5.2

B.5 Proof of lemma 3.6.1

From the above table it is straight forward to derive the following results:

A narrow deep outcome is possible if

W sh
ih (τ, σ) > WND

ih (τ, σ)
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Type xNDi xNDj Wh W i W j Wih

ΓNDm (−θ/3, 17θ/15, θ/3) 13θ/10 9θ/10 −0.202θ2 0.248θ2 0.354θ2 0.045θ2

ΓNDs (−θ/3, 22θ/21, 16θ/21) 17θ/14 15θ/14 −0.181θ2 0.211θ2 0.286θ2 0.03θ2

ΓND
s′ (3/17θ,−2θ/17, 3θ/17) 19θ/34 29θ/34 0.110θ2 0.246θ2 0.260θ2 0.357θ2

ΓFm(−θ/3, 0, θ/3) 7θ/8 25θ/24 −0.218θ2 0.39θ2 0.49θ2 0.171θ2

ΓFs (−θ/3, 0, 10θ/9) 7θ/9 4θ/3 −0.216θ2 0.327θ2 0.327θ2 0.111θ2

ΓNDsτ,σ (θ/5, 0, 2θ/5) 3θ/5 4θ/5 0.100θ2 0.260θ2 0.260θ2 0.360θ2

ΓNDsτ
(5θ/33,−θ/33, θ/3) 41θ/66 53θ/66 0.119θ2 0.264θ2 0.290θ2 0.384θ2

ΓNDm (0, theta/3, theta/3) 5θ/6 5θ/6 0.055θ2 0.305θ2 0.305θ2 0.360θ2

ΓNDs (0, 2θ/7, 4θ/7) 11θ/14 13θ/14 0.040θ2 0.290θ2 0.270θ2 0.331θ2

ΓFm(0, 0, θ/3) 17θ/24 7θ/8 0.086θ2 0.293θ2 0.340θ2 0.380θ2

ΓFs (0, 0, 2θ/3) 2θ/3 θ 0.055θ2 0.278θ2 0.280θ2 0.333θ2

Γm(θ/12, 2θ/15, θ/3) 43θ/40 49θ/60 0.095θ2 0.288θ2 0.290θ2 0.383θ2

Γs(θ/12, 2θ/21, 11θ/21) 19θ/28 25θ/28 0.078θ2 0.277θ2 0.267θ2 0.355θ2

Γm(θ/12, 0, θ/3) 2θ/3 5θ/6 0.111θ2 0.277θ2 0.306θ2 0.388θ2

Γs(θ/12, 0, 5θ/9) 23θ/36 11θ/12 0.084θ2 0.269θ2 0.269θ2 0.254θ2

ΓDism (0, 0,−θ/3, theta/3) 19θ/24 23θ/24 −0.243θ2 0.335θ2 0.405θ2 0.310θ2

ΓDiss (0, 0,−θ/3, 8θ/9) 13θ/18 7θ/6 -0.049θ2 0.299θ2 0.299θ2 0.250θ2

ΓDissτ,σ
(0, 0, θ/4, theta/2) 5θ/8 7θ/8 0.093θ2 0.265θ2 0.266θ2 0.359θ2

ΓDism (0, 0, θ/12, θ/3) 11θ/16 41θ/48 0.101θ2 0.285θ2 0.32θ2 0.386θ2

ΓDiss (0, 0, θ/12, 11θ/18) 74θ/72 23θ/24 0.072θ2 0.273θ2 0.273θ2 0.345θ2

Table B.5: Summary of welfare and input levels under narrow deep integration

Starting from a shallow integration with policy set (τ, σ) = (−θ/3, θ/3) a narrow deep

outcome is possible if the non member country set its behind-the-border policy fixed at the

non cooperative Nash and country i re optimize it’s shallow border policies accordingly,

(τ, σi, σj) = (5θ/33,−θ/33, θ/3). In addition, if we allow discrimination, a narrow deep

outcome with (τi, σi, τj, σj) = (0, 0,−θ/3, θ/3) is possible. Following the results in table

B.5, these two outcomes are equilibrium and there is no incentive for countries to devi-

ate from these two outcomes. Similarly, starting from shallow integration with policy set

(τ, σ) = (0, θ/3) a following narrow deep outcome is equilibrium: (τ, σi, σj) = (0, 0, θ/3).

Finally, starting from the shallow integration with policy set (τ, σ) = (θ/12, θ/3) the fol-
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lowing outcomes are equilibrium:

(τ, σi, σj) = (θ/12, 2θ/15, θ/3)

(τ, σ,σj) = (θ/12, 0, θ/3)

(τi, σi, τj, σj) = (0, 0, θ/12, θ/3)

It is worthwhile to note that, in all the outcomes that we let the optimal response for both

the border policy and the non member behind the border policy, the level of the border

policy turns to be higher than non cooperative Nash, which made the narrow deep outcome

unattainable. Also, we consider a narrow deep discriminatory outcome with non zero

border policies. However, the best response function for the negotiated border and behind

the border policies among member countries are linearly dependent. To obtain a result,

we consider the following approaches: first, we consider σi = 0 and find τi = τR(τj, σi, σj);

second, we consider (τi = 0) and find σi = σR(τi, τj, σi, σj). The first approach leads to

a border policy greater than the non cooperative Nash, and consequently, the outcome is

not available.

B.6 Proof of proposition 3.6.1

Following the results in table B.5, it is straight forward to see that there is no incentive for

deviation of the non member countries when they choose theirs behind the border policies

at Nash levels. Therefore, the narrow deep outcome under such a setting is equilibrium.
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B.7 Proof of proposition 3.6.2

Following the results in table B.1, it straight forward to show that deviation of country

i(j) from the-behind-the border policy, or country h from the border policy lead to the

non-cooperative Nash levels with lower welfare. Therefore, there is no credible deviation

from the deep multilateral outcome. Also, by comparing the result from table B.1 with the

one from B.5, we conclude that there is no incentive for countries i and h to deviate from

the deep multilateral trade agreements to form narrow deep bilateral trade agreement.
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Appendix C

Proof of Lemmas in Chapter 4

C.1 Proof of proposition 4.3.1

Final-good producers choose outsourcing over FDI when πOH > πHFDI ⇒ α(1 − α) − β
2λ
−

2(FO − βFFDI) > 0 ,∀α ∈ (0, 1).

With β
2λ

+ 2(FO − βFFDI) < 0 the sign of the above equation is always positive and with

β
2λ

+ 2(FO − βFFDI) > 0 be large enough the sign turns negative.

C.2 Proof of proposition 4.3.1

World welfare is higher under outsourcing if 1−α2

4
−FO > 1

4λ
−FFDI . With α ∈ (0, 1), and

λ > 1 and FFDI > FO it can be shown that the above inequality always holds. Thus, the

world welfare is always higher under outsourcing.
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C.3 Proof of proposition 4.3.2

The proof is immediate from the argument in the text.

C.4 Proof of proposition 4.3.2

Final-good producers earn higher profit if α(2−α)
4(1−α)

−FO > α(1−α)
2
−FO. This equation holds

for any bargaining power, α ∈ (0, 1). That is, (πHO )CE > (πHO )FT ⇒ 2−α
2(1−α)2 > 1.

C.5 Proof of proposition 4.3.5

WW
O = CSH +CSF + 1

4
−FO and WW

FDI = CSH +CSF + 1
4λ
−FFDI . The consumer surplus

in both countries is the same under the outsourcing and FDI ownership and with λ > 1

and FO < FFDI ; therefore, it is obvious that the world welfare is higher under outsourcing.

C.6 Proof of proposition 4.4.1

(i) Since p1 = 1 + τH1 , thus τH1 ≥ −1. Under outsourcing is is easy to show that τH1 is

less than -1 since α(1 − α) + α(1 − α)2 − 2 < 0. Under FDI, however, τH1 is always

higher than -1. Therefore, shallow free trade is only possible under FDI.

(ii) (πHFDI)
shallow > (πHFDI)

deep → λ−β
2λ−β > 1

2
which does not hold. Thus, firms do not

choose shallow free trade.
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C.7 Proof of lemma 4.4.2

The proof is immediate from the argument in the text.

C.8 Proof of proposition 4.5.1

The proof is immediate from the argument in the text.
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