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Abstract**

This paper puts a recent model by Maggi and Rodriguez-Clare to the data. The model

predicts a crucial relationship between the speed of trade liberalisation and inter-industry

capital mobility between two large countries signing a trade agreement. Two large countries

initially do not cooperate over trade policy and two distortions arise from this. Firstly,

the governments su¤er from a commitment problem vis-à-vis their domestic lobbyists in

their importing sectors which causes overinvestment. Secondly, the two governments get

caught in a terms-of-trade driven prisoners dilemma. A trade agreement serves to assist

governments in escaping those problems. The model makes two predictions regarding the

path of trade liberalisation. First, industries employing more mobile capital will experience

faster trade liberalisation. The intuition is that mobile industries su¤er smaller losses due

to trade liberalisation. Second, trade liberalisation is deeper the larger is the import volume

prior to signing the trade agreement. This is because, the larger the import volume the

greater the incentive to distort terms-of-trade. The �rst prediction is tested comparing data

on persistence of pro�ts, which is our measure of inter-industry capital mobility, with US

tari¤ cuts in the North American Free Trade Agreement which was signed in 1994. The

prediction of the model seems consistent when confronted with the data. The results also

show that the import volume cannot explain the speed of trade liberalisation. I can thus

conclude that the US was a small trading partner within the trading area.

Keywords: factor mobility, trade agreement, commitment problem, terms-of-trade dis-

tortion.
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1 Introduction

At the heart of this thesis is the examination of the link between factor mobility and trade

liberalisation in a free trade agreement. The fact that the two are related in a theoretical

framework is due to Maggi and Rodriguez-Clare (2007). The aim of this thesis is to take this

model to the data and keep the empirical analysis as closely tied with the theory as possible.

In the model there are two motives to grant protection to a domestic importing industry.

One is the government desire to distort terms of trade in its favour by in�uencing world prices

through trade policy, and the other is a domestic commitment problem which comes about

through a game which the government plays with owners of capital which are organised in

a lobby. Two countries that do not cooperate and distort each other�s terms of trade will

end up in an undesirable equilibrium and if the two governments cooperate they will be able

to increase their joint welfare. A trade agreement can serve this purpose by maximising

the joint national welfare of the two countries. It is assumed that the trade agreement will

also be able to impose a perfectly enforceable and binding commitment on the part of the

government to free itself from the implicit contractual relation with the domestic lobby. The

trade agreement is thus able to rid the distortions of independent and non-cooperative trade

policies, and increase national welfare.

The terms-of-trade externality prior to entering a trade agreement is increasing in the

value of net imports, so the theory should predict that the tari¤ cuts imposed by a trade

agreement are larger when net imports are larger, and it should be straight forward to

test this empirically. The domestic commitment problem, however, translates into a more

interesting and subtle prediction regarding the tari¤ cuts in a trade agreement. If the

theory is correct, we should observe faster trade liberalisation if factors of production are

more mobile. The intuition behind this result is that if factors of production are �xed,

capital owners will experience economic losses when confronted with greater competition

from foreign trading partners. However, if factors of production can be perfectly reallocated

to alternative uses in the economy, capital owners will not su¤er losses and carry on employing

their endowments of capital elsewhere. Although the model is based on a large country

framework in which there are terms-of-trade motives for protection, it is mainly the prediction

regarding factor mobility which is of interest in this thesis. In other words, what I set out

to examine is whether factor mobility has an impact on the speed of trade liberalisation.

The empirical prediction which I will take to the data is multi-sectoral and it is necessary to
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extend the basic model to a multi-sector framework as the model in Maggi and Rodriguez-

Clare (2007) only considers one import-competing sector. The extension is straight-forward

if the same assumptions as in the basic model are maintained as well as imposing some

additional ones.

The case-study which I have chosen is the North American Free Trade Agreement (NAFTA)

between the United States, Canada andMexico, where the United States is taken as the home

country. The theoretical model considers a move from a tari¤ set under a framework in which

two countries do not negotiate with each other over trade policy to a cooperative zero tari¤.

When choosing an empirical case-study it has therefore been important to �nd two countries

that are suited for this theory. The United States and Mexico had little cooperation over

trade policy prior to signing a free trade agreement in 1994 and comparing an appropriate

period before and after this year provides an excellent empirical case-study. The United

States and Canada, however, can trace back their history of trade cooperation to the Auto-

motive Products Agreement in 1965 as well as through the GATT/WTO framework which is

thought to be more favourable to developed countries. Although Canada is not a natural em-

pirical case-study for this theory I do not exclude Canada for empirical estimation on those

grounds. It will be interesting to compare the tari¤ cuts of the US on Canadian and Mexican

products, because the decisions regarding the tari¤ cuts on either Mexico and Canada were

taken in the same regulatory framework. I �nd an empirical speci�cation which is as closely

tied with the theory as possible. This implies that I will examine the strict prediction of

the model: that tari¤ cuts are increasing in the degree of factor mobility. I construct four

variables capturing factor mobility but in terms of explaining factor mobility I do not �nd

them equally valid. As I will explain later in this thesis a measure of factor mobility is

more optimal if it is able to capture an important economic phenomenon which in�uences

economic decision making: opportunity cost. It is the opportunity cost of production which

is fundamentally important for �rm entry/exit decisions, and a variable which only measures

the accounting cost of shifting production from one type to another misses this crucial point.

My results reveal that my suspicion regarding the vast amount of trade cooperation

between the US and Canada prior to their trade agreement (which was in 1987) is right: the

theory is unsuitable for explaining tari¤ cuts of the US on Canadian products. However,

for my preferred measure of factor mobility (persistence of pro�ts) I �nd that the theory is

satis�ed if tari¤ cuts of the US imposed on Mexico are considered.
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Terms-of-trade motives for trade agreements have been tested previously in the literature

in, for example Feenstra (1987) and Bagwell and Staiger (2006), but there is not a large

amount of empirical literature on a domestic commitment motive. Staiger and Tabellini

(1999) and Bagwell and Stagier (2006) �nd weak support for a domestic commitment motive.

The novelty of this thesis relative to the existing literature is the testing of a domestic

commitment motive based on factor mobility.

The thesis is organised as follows. In Section 2 I provide a non-technical review of the

model and relate it to the literature. Section 3 presents the technical details of the model,

and extends it to a multi-sector setting. Section 4 presents the empirical strategy employed

in the paper, and Sections 5 and 6 describe the data and the results. Finally, Sections 7 and

8 present comments and conclusions.

2 Non-technical introduction to the model and relation

with the literature

The model which will form the basis for the empirical examination of this thesis is Maggi

and Rodriguez-Clare (2007). It makes a very simple prediction regarding trade liberalisation

based on factor mobility and terms of trade when two countries enter a trade agreement. The

model is related to two strands of literature. One part of the model is related to the literature

on domestic commitment pioneered by Staiger and Tabellini (1987), and the other part is

related to the terms-of-trade literature going all the way back to Johnson�s (1953) analysis.

The model is structural and relies on �rm microfoundations very similar to Grossman and

Helpman (1994,1995). In Grossman and Helpman (1994) interest groups representing factor

owners in a small country pay political contributions to the government in exchange for

protection. There are individuals, �rms and a government with particular objectives and

preferences, and consumer goods are produced according to a particular production structure.

The government and the interest groups, or lobbies, bargain e¢ ciently over trade protection,

and Grossman and Helpman (1994) consider equilibria that are truthful which imply that

the lobbies pay the government the marginal value of the extra trade protection caused by

lobbying. In such a small country setting the government may derive surplus, or if not it

is made at least as well o¤ from the game it plays with the lobby. It is therefore not clear

why the government would like to "tie its hands" and sign a trade agreement to get rid
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of this political distortion. In Grossman and Helpman (1995) the two countries considered

are large and terms-of-trade considerations become important. Because the home country

is large it is able to in�uence world prices through trade policies. For this reason, the home

government would like to switch the cost of protection to the other country by lowering the

relative price of its imports. It can do that because foreign exporters will lower their prices in

response to higher tari¤-inclusive prices in the home country. The foreign country does the

same, however, and the equilibrium is obtained through a best response function similar to

Johnson�s (1953) classic o¤er curve analysis. As Grossman and Helpman (1995) and Bagwell

and Staiger (1999, 2002) show, the governments would like to sign a trade agreement which

binds the governments to not pursue these non-cooperative trade policies. However, in

Bagwell and Staiger (1999, 2002) the political distortion (or domestic commitment problem)

in the domestic arena remains as this distortion is also socially optimal.

The setup of the model is similar to Grossman and Helpman (1994, 1995) but there

are some important simplifying assumptions which makes it slightly di¤erent. For example,

unlike Grossman and Helpman (1994, 1995) there is only one factor of production - capital

- which simpli�es matters greatly. Grossman and Helpman (1994, 1995) also choose a more

general and linear preference and production structure whereas in Maggi and Rodriguez-

Clare (2007) the preferences and production structure is more simple and linear. The main

di¤erence is that the terms-of-trade term in the tari¤ equation depends on the value of net

imports in Maggi and Rodriguez-Clare (2007) whereas in Grossman and Helpman (1995) this

term is captured by an elasticity which is more realistic in terms of explaining the desire to

distort terms of trade in the real world. What should matter for a country�s ability to distort

terms of trade is the response of supply and demand whereas the total value of imports has

little explanatory power, for example, if the supply or demand response is inelastic. Since

the terms of trade considerations are not the main focus of this thesis I shall capture the

empirical variable by net imports as suggested in Maggi and Rodriguez-Clare (2007) although

I realise that this is not the optimal solution. Supply and demand elasticities are also more

di¢ cult to come by so also considering this constraint I �nd it better to retain the simpler

variable as is also done in Bagwell and Staiger (2006).

Staiger and Tabellini (1987) provide a theoretical model of a domestic commitment prob-

lem similar to the one employed here. In that model, the domestic commitment problem

comes about because the government has a desire to redistribute wealth to individuals with
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a higher marginal utility. The government accomplishes this by using trade policy. However,

the trade policies have to reach the private sector by surprise because in the long run labour

will be perfectly reallocated. For this reason the government has an incentive to provide

"surprise" protection and a commitment problem arises which the government is unable to

free itself from. Staiger and Tabellini (1999) �nd some empirical support for their domestic

commitment hypotheses. The domestic commitment problem in Maggi and Rodriguez-Clare

(2007) is slightly di¤erent and it comes about through a game between a lobby and a govern-

ment. In the basic model in Maggi and Rodriguez-Clare (2007) there are three sectors: one

numeraire, one import-competing sector and one exporting sector. The interplay between

the government and the lobby, representing capital owners in the import-competing sector,

is modelled as a simultaneous move game. While the government and the lobby bargain e¢ -

ciently over protection, the capital owners that form the lobby decide on how much capital to

allocate to the protected sector in expectation of future protection. This leads to a long-run

overinvestment problem in the protected import-competing sector. It is assumed that the

lobby has all the bargaining power so the government receives a contribution which exactly

makes it indi¤erent between the socially optimal tari¤ (from the desire to distort terms of

trade) and the extra protection demanded by the lobby. However, the government does not

get compensated for the long-run distortion associated with the misallocation of capital. If

the government had a commitment mechanism it would essentially have a �rst-mover ad-

vantage. It would then set the tari¤ equal to the socially optimal one and capital owners

would make their investment decisions based on the expectation of this level of protection.

But such �rst-mover advantage is assumed away in the model. Bagwell and Staiger (2006)

construct a multi-sector model in which the government has a �rst-mover advantage in a

fraction 1 � d of all sectors. This implies that such a domestic commitment problem only

applies to a fraction d of all sectors.

The home country, and by symmetry also the foreign country, ends up in a protected

equilibrium which is referred to as the non-cooperative equilibrium. The home government

would like to free itself from this implicit relation with the lobby and sign a free trade

agreement with the foreign country. Such a free trade agreement ensures that the two

countries engage in trade policies which maximise their joint welfare such that the two

countries do not distort the terms of trade in their favour. It is also assumed that the free

trade agreement provides an opportunity for the government to commit vis-à-vis the domestic
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importing sector by granting it a �rst-mover advantage. It is important to note here that

because of the long-run overinvestment problem and the assumption that the government

does not derive any rents from the game it plays with the lobby, there is an incentive to

obtain a commitment strategy to get rid of this distortion. In Maggi and Rodriguez-Clare

(1998) the same structure is analysed for a small country and they show that when the lobby

has all the bargaining power, the government is not able to achieve any rents from granting

trade protection and, therefore, wishes to sign a free trade agreement. This in not the case

in Grossman and Helpman (1994) because there is not an overinvestment problem and the

government gets fully compensated for any distortions due to "politics". This is where Maggi

and Rodriguez-Clare (1998, 2007) di¤er: they provide microeconomic incentives to enter a

trade agreement to get rid of political distortions in the home country.

When the two countries come together to sign a free trade agreement, the welfare of

the home government, the foreign government and the domestic lobby is maximised. It is

assumed that the foreign supply of the domestic importing good is �xed, and foreign lobbying

is not considered. In a later section, I comment on how the results might change if foreign

lobbying is included [following Gray (1973)]. Maggi and Rodriguez-Clare (2007) present two

versions of the model that are qualitatively similar. One is a discrete-time version of the

model set in two periods and the other is set in continuous time with dynamic predictions

regarding the speed of trade liberalisation. The model which I will present in the next section

is the slightly simpler two-period model. The reason I do this is that the dynamic one is more

complicated analytically and there is no value added by presenting it. The two-period model

makes a prediction regarding the extent of trade liberalisation from one period to the next,

whereas the continuous time version predicts a path for the tari¤ from the non-cooperative

level to free trade. Strictly speaking it is the continuous time version of the model I take

to the data in this thesis, but since tari¤ data is not available continuously but in yearly

intervals, it could be said that I am testing an extended version of the two-period model.

However, importantly, I will test the speed rather than the extent of trade liberalisation in

this thesis.

When entering the trade agreement there will be an immediate tari¤ cut which is due to

the terms-of-trade motive and the domestic commitment, or political, motive will translate

into gradual trade liberalisation. Prior to the trade agreement there is a simultaneous-

move game going on between the government and the lobby as described above. When
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the trade agreement is signed, the same simultaneous-move game repeats itself, the only

di¤erence being that any tari¤ or �nancial contribution from the lobby to the government is

constrained by the agreement. That is, the lobby and the government bargain e¢ ciently over

contributions and tari¤s while the capital owners make investment decisions in expectation

of future trade policy, where the latter is constrained by the agreement. The degree or speed

of trade liberalisation depends crucially upon the degree of factor mobility. If factors of

production are perfectly mobile, the result will be free trade in the second period in the

discrete version of the model, and immediate trade liberalisation in the continuous time

model. If factors of production are �xed, the only motive to sign a free trade agreement is

to take care of the terms-of-trade distortion in the non-cooperative equilibrium. The more

realistic case of imperfectly mobile capital (implying that factors of production are somewhere

between being �xed and perfectly mobile) connects the dots between the two extreme cases.

The bottom line is that the higher the mobility of factors of production the faster the trade

liberalisation. The terms-of-trade motive for entering a trade agreement translates into

immediate tari¤ reductions to rid this distortion. However, if factors of production are close

to �xed, this part of the tari¤ reduction could also be gradual. I abstract from this possibility

in the empirical part of this thesis.

An interesting question is whether the result from this theoretical model complies with

observed empirical facts. Maggi and Rodriguez-Clare (2007) suggest that the result may

explain why the agricultural sector has seen less trade liberalisation as land is usually con-

sidered to be less mobile. One could take this further and ask why the agricultural sector

in Australia and New Zealand has seen such extensive trade liberalisation relative to other

rich countries. My personal theory is factor mobility. The two countries have one of the

most e¢ cient agricultural sectors in the world and because they are well endowed with land

it is easy to expand production. This implies that any excess rents obtained by protection

is eroded by the entry/exit of farmers and the result is that no interest group representing

farmers are willing to lobby for protection. In the third world the agricultural sector is also

expanding and this might explain why most third world countries tax rather than subsidise

the agricultural sector. In the rich world, arable land is fully exploited and farmers are

essentially stuck in what they have invested in. The model of Maggi and Rodriguez-Clare

(2007) cannot explain this, however, as the model explains the case of import-competing

sectors and Australia and New Zealand and most third world countries are net exporters of
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agricultural products.

Maggi and Rodriguez-Clare (2007) also suggest that empirically the prediction of the

model could be used to examine whether countries that have more rigid labour markets or

higher investments in trade adjustment assistance experience faster trade liberalisation. This

prediction would be of a cross-country rather than a cross-industry nature. I would like to

examine such a prediction but the problem I see is that it is di¢ cult to �nd a period for which

there was non-cooperation and compare it with a period of cooperation over trade policy. For

example, most countries joined the GATT/WTO at various times and signed many bilateral

agreements at di¤erent points in time. It is therefore di¢ cult, for a large number of countries,

to take the prediction of the model strictly to the data as the model considers a move from a

non-cooperatively set tari¤ to one which is set in a free trade agreement. Moreover, the WTO

has not achieved free trade for a large number of products and it would therefore necessitate,

as suggested by Maggi and Rodriguez-Clare (2007), extending the model to include at least

some long-run factor immobility to make the model comply with observed empirical facts.

What I �nd more appropriate is to consider a speci�c trade agreement such as the NAFTA

and to test the prediction of the model across sectors. One problem in this context is that

there is only one import-competing sector in the model, and it is therefore necessary to

extend the model to a multi-sector setting. The extension which I have made is straight-

forward and all the results carry over but only after imposing strict assumptions such as

identical preference and production structure across industries. How the results may or may

not change by considering a more rigorous structure of the model is, however, beyond the

scope of this thesis.

It has been di¢ cult to �nd empirical variables which capture factor mobility, and in the

empirical part of the paper I will explain more rigorously what made me choose the variables

I ended up with. I have attempted to �nd variables which came as close as possible to the

model, and this has proven a challenge as the model explains factor mobility in terms of

a probability between zero and one. Although it is a probability I have chosen empirical

variables which capture the ease with which �rms can enter/exit industries. The variable

which I �nd most appealing is persistence of pro�ts as modelled in Mueller (1990). Not only

is this variable conveniently between zero (persistent pro�ts) and one (perfect erosion of

pro�ts after one year), but I also believe that the persistence of pro�ts is able to capture an

important economic phenomenon which determines individual decision-making: opportunity
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cost. In the model, the capital owners will exit the import-competing and enter the numeraire

sector to equalise returns in response to trade liberalisation. Capital owners will exit when

the opportunity cost of remaining in the import-competing sector becomes too high. In a

multi-sector setting it will be the case that industries with a low opportunity cost will take

longer to exit one sector and enter another. In the model, and also in my own multi-sector

extension, each import-competing sector only have one alternative than to remain in their

original sector which is to enter the numeraire sector. In reality each �rm or industry will

face many alternatives but making such an extension of the model would be mathematically

involved and beyond the scope of this thesis. For the purposes of estimation I shall only

conclude that this part of the model is too simple and that the persistence of pro�ts variable

is able to capture the opportunity cost of each sector.

Another way the model can be considered too simple lies in the fact that there is only

one factor of production - capital. In his brilliant exposition, Hiscox (2002a) shows how the

degree of factor mobility determines political coalitions over trade policy in the 19th and

20th century. For the UK, France, Australia, Sweden, New Zealand and Canada, periods

of high factor mobility are associated with protectionist pressures from the political par-

ties representing the scarce factors of production whereas in periods of low factor mobility

political coalitions over trade policy follow industry-speci�c interests and there is larger dis-

agreement over trade policy within political parties. This is to be expected as when factors

of production are more mobile the economy can to a larger extent be approximated by a

Hechscher-Ohlin framework in which the scarce factor stands to lose from trade liberalisa-

tion (Stolper-Samuelsen e¤ects). In periods of low factor mobility the Ricardo-Viner model

(which models sector-speci�c factors) is more appropriate as a description of the economy,

and coalitions should then be expected to follow industry lines. The periods which Hiscox

(2002a) identi�es as having low factor mobility are the early 19th century and the last half

of the 20th century. Transport and communication costs were high in the early 19th century

which inhibited factor mobility. Towards the end of the 19th century and early 20th century

lower transport and communication costs facilitated mobility of factors. But towards the

1950s industries began to employ labour and capital which were more sector speci�c.

The paper which the empirical part of this thesis is closest related to is Bagwell and

Staiger (2006). They use a model speci�cation which is very similar to mine but their focus

lies mainly in the terms-of-trade motive for trade agreements. However, as in my empirical
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estimations they also �nd weak support for a domestic commitment motive. Unlike Bagwell

and Staiger (2006) I �nd very weak evidence for a terms-of-trade motive for trade agreements.

Bagwell and Staiger (2006) �nd that the variable measuring terms-of-trade motives (value

of imports, or volume of imports) is highly signi�cant at the 1% level for a large number of

countries and industries. Hiscox (2002b) tests whether industries with higher factor mobility

have lower protection in a non-cooperative (i.e. without a trade agreement) framework. As

a measure of factor mobility he uses �nancing choices. If �nancing of a �rm is mainly by

borrowing the sector is considered more mobile, but if a large part of the �nancing is by

equity Hiscox (2002b) infers that there would be a larger interest premium for borrowing

because the investment is more sector speci�c. Based on this measure he �nds the opposite

of the prediction of Maggi and Rodriguez-Clare (2007) that �rms with higher factor mobility

receive higher protection. He concludes that perhaps having higher factor mobility imposes

a larger threat of exit and the government would then grant protection to keep the �rm

in business. The novelty of this thesis, however, is the testing of a domestic commitment

motive based on factor mobility in a cooperative framework, i.e. in a framework in which

countries sign trade agreements with each other. To my knowledge, this prediction has not

been taken to the data as of yet.

3 Technical review of the model

The basic model in Maggi and Rodriguez-Clare (2007) is set in two periods. Strictly speaking,

it is not this simple two-period model which I am testing empirically but a full dynamic

version. However, as the continuous time extension is more involved mathematically I �nd

it appropriate to present the two-period model analytically and the dynamic one intuitively.

I refer the reader to the original paper for an elaborate analytical exposition of the dynamic

model. In the basic two-period model, there are two large countries (Home H and Foreign

F ) which are able to in�uence world prices through trade policies. They each produce three

goods: one non-traded numeraire good and two manufacturing goods (M1 and M2). There

are two types of capital, M1 is produced one-for-one with type 1 capital and M2 is produced

one-for-one with type 2 capital in each country. The technology to produce the numeraire

good di¤ers in the two countries: H uses type 1 capital one-for-one to produce this good

and F uses type 2 capital one-for-one. It is assumed that each country is endowed with
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one unit of each type of capital. Because of this, H(F ) is not able to allocate any of its

one-unit endowment of type 2 capital (type 1 capital) to other uses than to the production

of M2(M1) and its production possibilities frontier is then �xed at 1 for this good. However,

since H(F ) can allocate its one-unit endowment of type 1 capital (type 2 capital) in both

the numeraire sector and the M1-sector (M2-sector) the production choice in (N;M1)-space

((N;M2)-space) will be determined by demand conditions. This ensures that H is a natural

importer of M1 and F is a natural importer of M2. Preferences are given as

U = cN +
2P
i=1

u (ci) ,

where ci denotes consumption of manufacturing good i. It is assumed that the utility of

each manufacturing good is u (ci) = vci � c2i
2
which is the same across countries. Hence,

demand of the manufacturing goods, which is derived from marginal utility, is d(pi) = v�pi,

and from this we can derive consumer surplus as s (pi) = u (d (pi)) � pid (pi). H imposes

a speci�c tari¤ equal to t on imports of M1 and F imposes a tari¤ equal to t* on imports

of M2 in F . The domestic prices of the two goods are then, respectively, p1 = p1*+t and

p2*= p2 + t*. H and F invest an amount k (k*) in the manufacturing sector M1 (M2) and

the remaining one unit endowment of type 1 capital (type 2 capital) is invested in the two

countries� respective numeraire sectors. Because of our assumption of large countries the

supply and demand conditions in one country will have an impact on world prices. Prices

in H and F of goods M1 and M2 are thus determined by international market-clearing

conditions given by d (p1) + d (p1*) = k + 1 and d (p2) + d (p2*) = k*+1. Isolating prices in

these conditions gives us some neat expression for prices in H and F as:

Prices in H: p1 (t; k) = v �
1

2
(k + 1� t) ; p2(t*; k*) = v �

1

2
(k*+ 1 + t*);

Prices in F : p1* (t; k) = v �
1

2
(k + 1 + t) ; p2*(t*; k*) = v �

1

2
(k*+ 1 + t*).

Notice that since H is a natural importer of M1 the price of this good is increasing in the

tari¤ it imposes, whereas the price of its exporting good, M2, is decreasing in the tari¤

which the foreign country imposes on this good. It is also possible to write imports as

a function of the tari¤ and capital allocation by noting that imports are given by excess

demand over domestic production, m1 = d(p1) � k for H and m2*= d*(p2*) � k* for F ,

which is m(t; k) = 1
2
(1� k � t) and m*(t*; k*) = 1

2
(1� k*�t*), respectively. The welfare in
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the two countries is given by factor income, tari¤ revenue and consumer surplus which for

H and F , respectively, can be written as:

w(t; k; t*; k*) = [(1� k)] + [p1(t; k)k + tm1(t; k) + s1(t; k)] + [(p2(t*; k*) + s2(t*; k*)];

w*(t; k; t*; k*) = [(1� k*)]+[p2*(t*; k*)k*+t*m2*(t*; k*)+s2*(t*; k*)]+[p1*(t; k)+s1*(t; k)],

where si and si* denote their respective consumer surplus from consuming manufacturing

good i. In order to make the analysis simpler, notice from the expression for home welfare

that the terms in the �rst two brackets depend only on the home tari¤, t, and the home

capital allocation, k, whereas the term in the last bracket only depends on the foreign tari¤,

t*, and foreign capital allocation, k*. This additive separability also applies to the expression

for foreign welfare. Since we have assumed symmetric demand and supply this separability

implies that we can focus on the importing sector in H, that is sector M1, knowing that

the analysis for the other sector will be its mirror image. It is therefore possible to drop

subscripts and focus on the equilibrium in the importing sector M in the home country. I

shall adopt this notation in the rest of this thesis.

The welfare of H and F can now be written as functions of the home tari¤ and capital

allocation:

W (t; k) = (1� k) + p(t; k)k + tm(t; k) + s(t; k) + [:];

W*(t; k) = p*(t; k) + s*(t; k) + [:].

where the terms in brackets do not depend on t and k.

The political side of the model follows closely that of Grossman and Helpman (1994).

Capital owners in the import-competing sector get organised as a lobby and e¤ectively buy

protection in exchange of political contributions to the incumbent government. It is assumed

that the political structure is symmetric across the two countries which, again, makes it

possible to focus on the import-competing manufacturing sector in the home country. Total

contributions from the lobby to the government are denoted C and contributions per unit

of capital are denoted c, such that C = ck. The utility of the home government depends

on welfare of the home country and contributions from the lobby. The government attaches

weight of a to welfare so the total utility of the government becomes UG = aW (t; k) + C.

The utility of the lobby depends negatively on contributions so UL = p(t; k)k � C. The

tari¤s and contributions which obtain will depend on whether the home country engage

in independent trade policies or choose to set trade policy in a cooperative manner with
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the foreign government. In the next two subsections I shall outline the �rst case of non-

cooperative trade policies, then proceed with the analysis for trade policies set in a perfectly

enforceable agreement.

3.1 The non-cooperative equilibrium in the short run

The case where the two countries engage in independent trade policies is referred to as

the non-cooperative equilibrium. In the short run, the tari¤ which is chosen maximises

the joint surplus of the government and the lobby taking the capital allocation as given.

In the long run, however, the capital allocation is endogenously given by expectations of

future protection. This gives rise to a commitment problem which comes about because the

government and the lobby make decisions about tari¤s and capital allocations simultaneously.

If the government had a �rst-mover advantage the commitment problem would not arise.

We can see this as a simultaneous-move game set in two stages. In the �rst stage, investors

allocate their capital given the expectations of future protection, and in the second stage

the government and the lobby bargain e¢ ciently over tari¤s and contributions. The solution

can be found by backward induction so we can start by solving for the tari¤ in the second

stage of the game which de�nes the short run (SR) equilibrium. The chosen tari¤ will then

maximise the following:

JSR = aW (t; k) + p(t; k)k, (1)

which yields:

t = tJ(k) �
�
1

3

��
1� k + 2k

a

�
. (2)

(2) can be split into two terms, 1�k
3
and 2k

3a
. The �rst is a terms-of-trade motive for

imposing a tari¤. As it is assumed that the two countries are large, the home country is

able to pass-through some of the cost of protection by manipulating world prices. The larger

the supply di¤erence of the manufacturing good, 1 � k1, the higher the incentive to do so

as the volume of imports will be larger. The other term is weighted by the inverse of a

which implies that it captures the political in�uence of the lobby. This political motive for

imposing the tari¤ is larger when the sector is larger (larger k) and when the inverse of a

1Recall the foreign supply is �xed at 1.
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is larger. The national welfare-maximising tari¤ is obtained when the government places no

weight on the welfare of the lobby, hence:

tW (k) = lim
a!1

tJ(k) �
�
1� k
3

�
(3)

3.2 The non-cooperative equilibrium in the long run

We can now move one step back in the backward induction analysis to �nd the allocation

of capital which will then determine the long-run equilibrium tari¤. It is assumed that the

lobby has all the bargaining power in the model so the contributions necessary to induce

the government to take a particular action should just compensate the government for the

distortion caused by the action. Since in the absence of lobbying the government would

choose (3) the total contribution should equal the welfare loss which the government incurs

from deviating from the national welfare-maximising tari¤ and tJ(k) in (2) instead. Thus,

the contribution per unit of capital is given by:

C(t; k)

k
= c(t; k) =

a[W
�
tW (k); k)�W (t; k)

�
k

=

�
3a

8k

�
(t� tw(k))2 . (4)

It is not necessary to de�ne this function where t is less than tW because the lobby is not

willing to pay the government for a tari¤ lower than what would be chosen in the absence of

lobbying. Moving back one stage in the game it is now possible to determine the long run

equilibrium. In the long run, two conditions must be satis�ed. The tari¤ should be given by

(2), and the return to the manufacturing sector net of contributions must equal the return

to the numeraire sector which is 1. Thus,

t = tJ(k),

p(t; k)� c(t; k) = 1. (5)

(5) is an implicit function in (t; k)-space and we denote it ker(t). The long-run equilibrium

is given as the intersection between tJ(k) and ker(t), and we call this pair of tari¤ and capital

allocation, (bk;bt). It will also be useful to consider the point of intersection of ker(t) and tW (k)
and we call it (kW ; tW ). This is the tari¤ which obtains if the home government could free

itself from the pressure exerted by the lobby (a �rst-mover advantage or a commitment
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strategy). The equilibrium is illustrated in Figure 1. Maggi and Rodriguez-Clare (2007)

impose a parameter condition which ensures the existence of a long-run equilibrium:

a >
6v � 7
6(2� v) (6)

For a derivation of this result I refer to the appendix in Maggi and Rodriguez-Clare. The

shape of the ker(t)-curve is such that it is increasing in k below bt and decreasing in k above
it: since entry into theM -sector reduces the return to capital, there will be a unique optimal

allocation of capital at the intersection with the tJ(k)-curve. The free trade allocation of

capital is chosen such that it coincides with the origin of the diagram. The tari¤ is then

zero and we call this capital allocation kft. If the government was able to set a tari¤ only to

maximise national welfare it would choose (kW ; tW ) but the pressure of the lobby forces the

equilibrium to the point (bk;bt). The tari¤-capital pair (bk;bt) lies above (kW ; tW ), which lies
above (kft; 0). We can therefore think of the di¤erence between (bk;bt) and (kW ; tW ) as the
politically motivated part of the agreement and the di¤erence between (kW ; tW ) and (kft; 0)

as the part which is motivated by the governments desire to switch the terms of trade in its

favour.

3.3 Equilibria with a free trade agreement

From the proceeding analysis it is clear that when the government and the lobby maximise

their joint surplus with respect to t the government fails to take into account the endogeneity

of k. The result is an overinvestment problem which derives from the government�s lack of

ability to credibly commit not to engage in this implicit contractual relation with the lobby.

The government is fully compensated for the short-run trade distortion associated with

protection, but because of the long-run capital allocation distortion the government has an

incentive to obtain a commitment strategy. If a free trade agreement is able to impose a

binding contractual commitment which can free the government from the political pressure

exerted by the lobby, the government has an incentive to take this opportunity. We assume

that a free trade agreement is indeed perfectly enforceable, and the government is then able

to internalise the externalities of independent and non-cooperative trade policies.

Maggi and Rodriguez-Clare (2007) consider agreements that specify exact tari¤s and

agreements that specify tari¤ ceilings. The di¤erence between the two cases lies in the fact
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that if agreements specify exact tari¤s there will be no ex-post lobbying as the tari¤ is

�xed at the level set by the agreement. If agreements specify ceilings, on the other hand,

there is a case for ex-post contributions. They argue that tari¤ ceilings are weakly preferred

to exact tari¤s as ex-post lobbying contributions mitigate the overinvestment problem by

lowering the return to the import-competing sector. I shall focus on tari¤ ceilings as these

are commonly observed in free trade agreements, in particular for NAFTA which is the basis

of my empirical study. If t is the tari¤ ceiling set by the agreement the chosen tari¤ in the

home country will then be t � t, and symmetrically for the foreign country.

As mentioned above the model is set in two periods and in period 1 the government

gets an opportunity to sign a free trade agreement. We assume that the agreement is

unanticipated so the behaviour of the lobby and the government in the post-agreement stage

is similar to the non-cooperative equilibrium. After the agreement is signed the lobby will

reallocate capital in expectation of future protection, but the di¤erence is that protection is

now constrained by the agreement. The reallocation of capital may or may not be an option,

however, and a key parameter of the model is the degree to which capital can move from

the manufacturing sector to the numeraire sector. In the continuous time version of Maggi

and Rodriguez-Clare (2007) they also consider agreements that are anticipated, and show

that the basic results carry over. The di¤erence is that some of the reallocation of capital

(if this is an option) will take place when the agreement is announced. The post-agreement

tari¤ and capital allocation are not altered by an anticipated agreement, however. In the

empirical part of this thesis I shall carry out estimations bearing in mind that agreements

can be anticipated but for the purposes of the theoretical exposition I do not wish to confuse

the reader with the formal analysis of an anticipated agreement.

If capital can be perfectly reallocated in period 2, the lobby cannot derive any rents

from protection. However, if capital is completely stuck, capital owners have an incentive to

obtain some protection in the agreement. The trade agreement maximises the welfare of the

home lobby and the two governments. We assume that the owners of capital in the foreign

country do not in�uence the formation of the agreement (recall that the production of the

manufacturing good in the foreign country is �xed at 1 as is also the case in H�s exporting

sector by symmetry). Hence, the trade agreement (TA) will maximise the following objective:

	 = UG + UL + UG* (7)

We can see this as a game with the following timing:
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(i) the agreement is selected,

(ii) if feasible capital is reallocated in expectation of future protection (constrained by

the agreement), and

(iii) the government and the lobby in the home country choose a tari¤ in the import-

competing sector subject to the constraints set by the agreement (and symmetrically in the

foreign import-competing sector).

We shall solve for the equilibrium tari¤ by backward induction and begin the analysis in

the �nal stage of the game and work our way back to the �rst stage. Thus, we �rst �nd the

equilibrium tari¤ and contributions expressed as functions of the tari¤ ceiling and capital

allocation, t(t; k) and c(t; k). Then we can move one step back in the backward induction

analysis to the second stage, where we �nd the optimal capital allocation as a function of

the tari¤ ceiling, ker(t). Finally, we end up in the �rst stage of the game where the objective

of the agreement, (7), can be expressed as a function of the tari¤ ceiling, which can then be

solved for.

Stage (iii)

Prior to the agreement the home country is in its long-run equilibrium with capital given

by bk and tari¤ equal to bt. It is assumed that after the agreement is signed in period 1, capital
owners are able to exit the import-competing sector in period 2 with probability z. If z = 1

all capital is able to exit but if z = 0 all capital is stuck. Regardless of the value of z, capital

is �xed in period 1 and as such we can think of capital mobility as the degree of long-run

mobility. The more realistic case 0 < z < 1 refers to imperfect mobility of capital. If capital

is �xed the amount of capital in period 2 is unchanged at bk and if capital is imperfectly
mobile capital in period 2 will be stuck at kz = (1 � z)bk. The objective of the free trade
agreement (7) can be written as:

	(t; k) = aW (t; k) + aW*(t; k) + kp(t; k) + bk � k. (8)

The �rst two terms on the right-hand-side capture the welfare of the governments of H and

F , the third is the welfare of the lobby, and the last captures the rents of those capital owners

in the import-competing sector that move to the numeraire sector. Compared with (1) only

two terms are added: aW*(t; k) takes account of the terms-of-trade externality, and bk � k
takes account of the welfare of those capital owners that are able to switch to the numeraire

sector. This last term is added because a trade agreement essentially gives the government a

�rst-mover advantage. The government gets an opportunity to choose a tari¤ (jointly with
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the lobby and the foreign government) which maximises welfare and because the agreement

is set before capital is reallocated the commitment problem is internalised.

If the tari¤ ceiling is greater than tJ(k) in (2), then it is not binding and thus redundant.

Because if the constraint of the agreement is greater than the tari¤ set non-cooperatively,

this amounts to no constraint at all and the outcome of the post-agreement lobbying will

be to choose the tari¤ equal to tJ(k) just as in the non-cooperative equilibrium. However,

if t < tJ(k) the bargaining that takes place between the governments and the lobby will

be subject to a binding constraint. Thus, the chosen tari¤ will be t(t; k) = min(t; tJ(k)).

We shall restrict the analysis to the case where t � tJ(k). We also know that there will

be no contributions if the tari¤ ceiling is less than tW (k) as capital owners will not pay

the government for imposing a tari¤ lower than what would be chosen in the absence of

lobbying. However, if t � tW (k) contributions will be similar to (4), the only di¤erence

being that tari¤s are constrained by the ceiling set by the agreement:�
3a

8k

��
t� tw(k)

�2
.

Stage (ii)

We can now move one step back to the second stage of the game to solve for the optimal

capital allocation in period 2. If capital is not �xed and a su¢ cient amount of capital is

mobile the allocation will be endogenous and determined by the equal-returns condition (5),

where again we substitute for the tari¤ ceiling:

p(t; k)� c(t; k) = 1: (9)

We let ker(t) denote the solution to this implicit function. Notice that ker(t) is a curve with

slope equal to 1 for t < tW (k) as no political contributions are paid (in this region it is

de�ned by p(t; k) = 1). If a su¢ cient amount of capital is stuck, however, the solution to

the problem may not lie on (9) as we shall see below.

Stage (i)

We continue the backward induction analysis and go one step back to the �rst stage

of the game. To do so we rewrite (8) more conveniently by adding and subtracting total

contributions ck = C, noting that net contributions to capital equal 1:

	(t; ker(t)) = aW (t; ker(t)) + aW*(t; ker(t)) + C(t; ker(t)) + bk (10)
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If t � tW (k) contributions are positive and since the lobby pays contributions that just

compensate the government for the distortion associated with protection, we can substitute

aW (t; ker(t)) + C(t; ker(t)) = aW (tW (ker(t); ker(t)),

into (10). If t < tW (k) contributions will be zero and the objective of the trade agreement

will just be (10) with total contributions set equal to zero. Summarising:

	(t; ker(t)) =

8<: aW (tW (ker(t); ker(t)) + aW*(t; ker(t)) + bk for t � tW

aW (t; ker(t)) + aW*(t; ker(t)) + bk for t < tW

9=; (11)

Maggi and Rodriguez-Clare (2007) show that (11) is decreasing in t which will be im-

portant for the analysis below. It is possible to decompose the optimal agreement into its

terms-of-trade and political motives. If, say the home government, for some reason got a

�rst-mover advantage and was able to commit vis-à-vis the home lobby it would not need

a trade agreement to solve the political distortions in the domestic arena. In this case the

only motive for signing a trade agreement is to rid the distortions due to the two countries�

optimally exploiting their monopoly power over terms of trade. The unilateral tari¤ that

would be chosen in the case of a domestic commitment (DC) strategy would maximise the

following:

JDC(t; k) = aW (t; k) + kp(t; k) + bk � k. (12)

The only di¤erence between (7) and (12) is that the home government does not negotiate

with the foreign government and terms of trade externalities are neglected. Following the

same three-stage procedure that took us from from (7) to (11) we can rewrite (12) as:

	(t; ker(t)) =

8<: aW (tW (ker(t); ker(t)) + bk for t � tW

aW (t; ker(t)) + bk for t < tW

9=; (13)

The next thing to do is to determine how these optimal agreements depend on the degree

of mobility of capital. We start by analysing the two polar cases of perfectly mobile capital

(z = 1) and �xed capital (z = 0), and �nish up with the more realistic case of imperfectly

mobile capital.

3.3.1 Perfectly mobile capital

When capital is perfectly mobile any excess rents obtained from protection will be eroded by

the optimal reallocation of capital. Because of this capital owners are not willing to pay the
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government for any protection in period 2. With this in mind we can proceed by maximising

(11) taking into account the endogeneity of k. The tari¤ ceiling set by the agreement then

becomes:

t
A
= 0,

that is, free trade regardless of the value of a. We can decompose this tari¤ cut into its

terms-of-trade and political components. If the home country somehow was able to commit

vis-à-vis the lobby it would choose the tari¤ tW which maximises national welfare without

negotiating with the foreign government. Hence, it would maximise (13) and the tari¤

becomes:

tW = 1� v
2
:

The case of perfect mobility of capital is illustrated in Figure 2. The equal-returns curve,

ker(t), coincides with ker(t) in Figure 1 anywhere above the tW (k)-curve, and below it, it is

a straight line with slope equal to one. The trade agreement involves no tari¤ and capital

is given by its free trade allocation, kft. The political part of the agreement is simply the

di¤erence between the tari¤-capital pair (bt;bk) in the non-cooperative equilibrium and the

tari¤-capital pair which maximises national welfare (tW ; kW ). However, if the maximisation

problem also involves foreign welfare we are taken to the tari¤-capital pair (kft; 0). As

mentioned, this pair rids all externalities of protection considered in this model.

3.3.2 Fixed capital

We can now proceed to solve for the tari¤s in the case of �xed capital. This case is particularly

simple as no capital can exit the import-competing sector and the amount of capital is then

given as the level set in the non-cooperative equilibrium bk. Thus, it su¢ ces to maximise (8)
taking bk as given. This yields:

t	(k) = argmax
t
	(t; k) =

k

a
. (14)

In the case of �xed capital we can also decompose the tari¤ cut into its terms-of-trade

and political components. Again, if we assume that the home country gets a commitment

strategy that enables it to internalise the political externality then it will be able to set a

tari¤ that maximises national welfare. In this case it just maximises (12). Since k is �xed

at bk the remaining terms are the same as in (1). The tari¤ will then be tJ(k) just as if there
was no agreement at all. Thus, if capital is �xed, a domestic commitment mechanism will
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not achieve any tari¤ reductions, and the only motive for entering a trade agreement is to

rid the distortion due to the two countries�exploiting their monopoly power over terms of

trade in the non-cooperative equilibrium.

3.3.3 Imperfectly mobile capital

The case of imperfectly mobile capital connects the dots between the extreme case of perfectly

mobile capital and that of �xed capital. The proportion of capital which is able to exit is

z 2 [0; 1]. As in the case of perfect capital mobility we maximise the objective of the

agreement in (11) noting that only a proportion of kz = (1 � z)bk is able to leave the
importing sector. If enough capital is able to exit the import-competing sector to equalise

returns between that sector and the numeraire sector, the capital allocation will be ker(t)

derived from (9) but if this is not the case the capital allocation will be �xed at kz. Thus, we

can de�ne the equilibrium capital allocation as eker(t) � maxfker(t); kz). It is now possible
to connect the two extreme cases of perfect capital mobility and �xed capital. We let ter(k)

denote the inverse of ker(t). The fact that (11) is decreasing in t is important for the tari¤

which obtains as the tari¤ will be the smaller of ter(kz) and t	(k) where the latter is de�ned

by (14) for the case of �xed capital. Therefore, we can summarise the tari¤ for the case of

imperfect capital mobility as:

t
A
= min(ter(kz); t

	(k)) for k � kft and tA = 0 for k < kft.

Thus, if z is small and not enough capital can exit the import-competing sector to equalise

returns, the tari¤ will be given by:

t	(k) =
kz
a
=
(1� z)bk

a
. (15)

(15) is clearly decreasing in z. However, if a su¢ cient amount of capital can exit to equalise

returns the tari¤-capital pair will lie somewhere on the equal-returns curve, ter(k), which

is also decreasing in z. In Figure 3 I depict the tari¤-capital line given by (15) as well as

the ter(k)-curve. As z increases from 0 (�xed) to 1 (perfectly mobile) the tari¤-capital pair

travels from point A on the t	(k)-curve to the point of intersection between the t	(k)-curve

and the ter(k)-curve labelled point B, and then down the ter(k)-curve until the free trade

point is reached. Consider the capital allocation k0z. In this case the tari¤ lies on the t
	(k)-

curve as the allocation k0z is not su¢ cient to equalise returns across the two sectors. This
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is not the case for the point k00z which lies on the equal-returns curve. We can conclude that

the model makes a clear-cut prediction:

trade liberalisation is deeper when capital (or more generally factors of production) is(are)

more mobile as summarised by the parameter z.

In the case of imperfectly mobile capital it is also possible to decompose the e¤ects of

the terms-of-trade and the political components of trade liberalisation. Recall that when

capital is perfectly mobile the optimal tari¤-capital pair when the home government is able

to commit unilaterally is (tW ; kW ) and when capital is �xed it is the same as the non-

cooperative pair (bt;bk). When capital is imperfectly mobile the unilateral tari¤with domestic
commitment just travels from (bt;bk) to (tW ; kW ) along the equal-returns curve. Thus, along
the segment of the t	(k)-curve which lies below the ter(k)-curve we can think of the di¤erence

between these curves as the terms-of-trade component of trade liberalisation, whereas the

political component takes us from bt to the appropriate point on the ter(k)-curve. On this last
point it is important to bear in mind that for small z (i.e. when t	(k) lies below ter(k)) the

terms-of-trade component of the trade agreement is also decreasing in z as the gap between

t	(k) and ter(k) becomes smaller as z increases from 0. So when z is small the degree of

capital mobility may also have an e¤ect on the terms-of-trade component.

3.4 Extension to dynamic setting

The basic two-period model in Maggi and Rodriguez-Clare (2007) is a reduced-form of a full

dynamic model. The full dynamic model is essentially the model which I am testing in the

empirical part of this thesis. For full details of this extension I refer to the original paper,

but I shall here describe it without the use of math. The major di¤erence between the two

versions is that the dynamic version makes a prediction regarding the speed rather than extent

of trade liberalisation. Consider Figure 3. If at some point in time, the home government

signs a trade agreement with the foreign government there will be an instantaneous drop in

the tari¤ from the non-cooperative level bt to point A which lies on the t	(k)-curve. This

instaneous drop is due to the terms-of-trade component of trade liberalisation. After this

there will be two phases of gradual trade liberalisation. In the �rst phase the tari¤ travels

along from point A on the t	(k)-curve until it reaches point B. Then the tari¤ will travel

along the equal-returns curve until the free trade allocation is reached. The free trade

allocation is reached because in the very long run, capital is perfectly mobile. However, it
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may take a long time until enough capital can exit to reach the free trade allocation. This

dynamic model thus makes a clear prediction:

The speed of trade liberalisation increases with the degree of capital (or factor) mobility

as summarised by the parameter z.

It is exactly this prediction of the model which I am going to take to the data. If capital

is very mobile trade liberalisation will be fast whereas if capital is relatively immobile trade

liberalisation will be slow. The fact that the free trade allocation is eventually reached

assumes that capital can be perfectly reallocated in very long run. This may be appropriate

for a free trade area such as the European Union or the NAFTA. However, it would also be

possible to enrich the model with the assumption that at least some capital is �xed over the

longer run. This would make it consistent with the observed history of the WTO.

The prediction which I am going to test is whether the speed of trade liberalisation

depends on the degree of factor mobility. In the real world, tari¤s are not observed in

continuous time but at yearly intervals so one could argue that I am also testing the discrete

version of the model.

3.5 Extension to multiple import-competing sectors

Since there is only one importing sector in the model any empirical analysis is constrained to

a cross-country setting as we have not considered the case where there are many importing

domestic industries, and how the degree of factor mobility determines a path for tari¤s across

industries. This is not to suggest that the empirical estimation has no scope for predictions

that are of a cross-country nature. For example, it would be interesting to see how policies

such as trade adjustment assistance and the degree of labour market rigidity a¤ect the speed

of trade liberalisation in, say, a WTO framework. However, the focus of the empirical part

of this thesis will be on the degree of interindustry factor mobility so before proceeding to

the empirical analysis I shall extend the model to a cross-industry setting. If we make some

very simple assumptions the extension is straight-forward. As in the three-sector model we

assume there are 2 types of capital and two countries Home H and Foreign F but there are

now n+ 1 goods in the economy; n manufacturing goods in a set N and one numeraire. H

uses type 1 capital to produce the numeraire good with a one-for-one production function,

and F uses type 2 capital to produce its numeraire also one-for-one. We can divide the

manufacturing goods into two subsets: M1 and M2. Any good m1i 2 M1 is produced one-
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for-one with type 1 capital and any good m2i 2 M2 is produced one-for-one with type 2

capital. As before it is assumed that H and F are each endowed with one unit of each type

of capital. This implies that the allocation of type 2 capital for all the goods m2i 2 M2 is

�xed at unity in H, and the allocation of type 1 capital for the goods m1i 2M1 is, likewise,

�xed at unity in the foreign country. The allocation of type 1 capital inH (and type 2 capital

in F ) can be allocated to either the numeraire sector or to any sector in the subset m1i 2M1

(and in any sector in the subset m2i 2 M2). For the same reasons as in the basic model

H is a natural importer of the goods m1i 2 M1 and F is a natural importer of the goods

m2i 2M2. We further assume that the preferences are given by U = cN +
nP
i=1

u (ci), where ci

denotes consumption of manufacturing good i 2 N . The utility of each manufacturing good

is u (ci) = vci � c2i
2
which is the same across countries and across industries. Hence, demand

of all the manufacturing goods, which is derived from marginal utility, is d(pi) = v� pi, and

from this we can derive consumer surplus as s (pi) = u (d (pi))� pid (pi). The capital-owners

of the importing sectors each form a lobby which buys protection in the political market in

exchange of protection. The protection comes about in the form of a speci�c tari¤ t which

H imposes on the goods i 2 M1 and t* on goods i 2 M2 in F . The domestic prices of

the goods are then, respectively, pi1 = pi1*+t and pi2*= pi2 + t* for each i 2 M1. H and

F invest an amount k1i (k2i*) in each manufacturing sector in M1(M2) and the remaining

capital is invested in the two countries�respective numeraire sectors. Since the demand and

production structure of each manufacturing good is exactly the same, the amount of capital

allocated to each importing manufacturing good is the same. By the same line of reasoning

the amount of capital which the two countries allocate to each of their exporting sectors is

simply an equal share of the their one unit endowment. Thus, H invests k2i in each of its

exporting sectors (M2) and F invests k1i* in each of its exporting sectors (M1). By symmetry

it is possible to focus on the importing goods in the home country as the analysis for the

foreign importing goods is a mirror image. Hence, from now I will drop subscripts onM and

k and treat it as the manufacturing sectors in the home country. Supply and demand have

to clear in the world market so d (pi) + d (pi*) = ki + ki* for each mi 2 M , and from this

condition we can derive the prices of the imported manufacturing good i in H and F as:

pi (ti; ki) = v �
1

2
(ki + ki*� ti) ;

pi* (ti; ki) = v �
1

2
(ki + ki*+ ti) .
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It is also possible to write imports of good i as a function of the tari¤ and capital allocation

by noting that imports are given by excess demand over domestic production, �i = d(pi)�ki,

which is �i(ti; ki) =
1
2
(ki*�ki � t). Welfare in H and F can be written as expressions that

depend on ti and ki:

W (ti; ki) = (1�
mP
i=1

ki) +
mP
i=1

pi(ti; ki; )ki +
mP
i=1

ti�i(ti; ki) +
mP
i=1

si(ti; ki) + [:];

W*(ti; ki) =
mP
i=1

pi*(ti; ki)ki*+
mP
i=1

si*(ti; ki) + [:],

where the expressions in brackets do not depend on ti or ki. There is no need to let these

expressions depend on ki* as they are a �xed share of the one-unit endowment of type 1

capital in the foreign country.

The political side of the model is the same as in the basic model except for the fact that

there are multiple lobbies. We can begin by looking at the welfare of a particular lobby j

producing good mj 2 M . Let �j denote the fraction of the voting population which owns

some of the capital used to produce good mj. The welfare of this lobby is then:

Wj(ti; ki) = pj(tj; kj; )kj + �j
mP
i=1

ti�i(ti; ki) + �j
mP
i=1

si(ti; ki) + [:]. (16)

Notice that welfare of j now depends not just on the price of good mj but also on the prices

of all other importing goods. However, we would like to keep the assumption that lobbies

have all the bargaining power, but this will break down if the welfare of lobby j depends on

the welfare of all other goods as the government will be able to extract surplus2. In order to

avoid this feature we may assume that the proportion of the population which owns some of

kj is negligible as in one of the special cases of Grossman and Helpman (1994). That way

the two last terms of (16) go to zero and can be dropped. The welfare of lobby j is then:

Wj(ti; ki) = pj(tj; kj; )kj + [:]

Again, it is assumed that the political structure is symmetric across the two countries which

makes it possible to focus on the import-competing manufacturing sectors in the home coun-

try. Total contributions from the lobby j to the government are denoted Cj and contributions

per unit of capital are denoted cj, such that Cj = cjkj. The utility of the home government

2In the basic model, the welfare of a lobby also depended on prices of other goods through tari¤ revenue

and surplus, but since there were no trade policies for other goods than its own it made sense to exclude

this part of its objective.
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depends on welfare of the home country and contributions from the lobby. The government

attaches weight of a to welfare so that total utility becomes UG = aW (ti; ki) +
mP
i=1

Ci. The

utility of the lobby j depends negatively on contributions so UL = pj(tj; kj; )kj � Cj. The

new pre-agreement maximisation problem now becomes:

JSRj = aW (ti; ki) +
mP
i=1

Ci + pj(tj; kj; )kj � Cj for each j 2M . (17)

Since every lobby just has to compensate the government for the distortion of trade protection

in its own sector we can take the contributions of all other lobbies as given and (17) becomes:

JSRj = aW (tj; kj) + pj(tj; kj; )kj. (18)

Maximisation yields:

tj = t
J
j (kj) �

�
1

3

��
kj*� kj +

2kj
a

�
. (19)

We note that (19) is very similar to (2). There are two separate terms in the expression,
kj*�kj
3

and 2kj
3a
. The �rst one measures the terms of trade distortion of protection and

this is increasing in the supply di¤erence. The second is the political distortion and it is

decreasing in a. Hence this term is larger when politics are more important. The equilibrium

just described is the short run equilibrium but in the long run the capital allocation kj is

endogenous.

As in the basic model (19) is the short run tari¤. To �nd the long-run tari¤ we need

to impose an equal-returns condition for each sector, which stipulates that the return to

each sector be equal to the return to the numeraire sector which is 1. But since each sector

is identical it would be the same analysis as in the basic model and as such, the non-

cooperative equilibrium in each of the sectors can be described by Figure 1. This relies on

identical preference and production structure, but extending it to include heterogeneity of

these to check if the results still hold is beyond the scope of this paper. The analysis of the

cooperative equilibrium is, thus, identical to the analysis of one import-competing sector,

and it is not necessary to go through that again.

We note that the extension is straightforward, and the prediction which I am going to

test in the rest of the thesis is whether the prediction from the multisector extension complies

with empirical evidence:

Is trade liberalisation faster in sectors which employ more mobile factors of production?3

3Strictly speaking it is a dynamic version of the multi-sector extension which I am testing. However, the

dynamic version of Maggi and Rodriguez-Clare (2007) could, likewise, be extended to a multi-sector setting.

28



4 Empirical strategy

In this section I will outline my empirical strategy for estimating Maggi and Rodriguez-

Clare (2007). I will aim to keep the empirical estimations as closely tied with the theory as

possible. The model makes a clear prediction regarding the speed of trade liberalisation when

countries enter trade agreements. In the multi-sector extension of the basic model we noted

that the basic results were preserved, the speed of trade liberalisation depends on the degree

of inter-industry factor mobility and terms of trade. Industries with highly mobile factors

of production will experience fast trade liberalisation whereas industries that rely on more

�xed investments will be allowed longer time to adjust their investments. The distortion

in the non-cooperative equilibrium emerges because of governments� lack of commitment

vis-a-vis domestic lobbies and this motive for entering the trade agreement we referred to

as the political motive. Trade agreements will also depend on the degree to which countries

can distort their terms of trade. Trade liberalisation in the model refer to tari¤ cuts so if we

call bti the tari¤ imposed in the noncooperative equilibrium for industry i and tAi the post-

agreement tari¤, the empirical estimating relation for the two-period version of the model

could look like this:

bti � tAi = �0 + �1zi + �2(terms-of-trade term), (20)

where zi is some measure of factor mobility of industry i and the �s are estimating

coe¢ cients. Tari¤s di¤er across industries prior to signing a trade agreement and for this

reason I �nd it appropriate to control for this. One way of doing this would be to include

the non-cooperative tari¤, bti, as a regressor on the right-hand side of (20) but in my basic
estimations I do not wish to include any variables which, strictly speaking, are not suggested

by the theory. Instead I shall simply move the non-cooperative tari¤ in (20) to the right-hand

side to get the following:

tAi = �0 + �1zi + �2(terms-of-trade term)+ �3bti (21)

The full dynamic speci�cation of the model suggests a time path for the tari¤ rates. It is

therefore inappropriate to think of a pre- and postagreement tari¤. Rather we should consider

how yearly tari¤ cuts depend on factor mobility and terms-of-trade. We can interpret the
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yearly tari¤ cut as the slope of a time path from the pre-agreement non-cooperatively set

tari¤ to the �nal tari¤ which, in the model, is free trade. Thus, we introduce (yearly) time

subscripts, s, in (21) and rewrite it as:

ts+1;i = �0 + �1zi + �2(terms-of-trade term)+ �3ts;i, (22)

If the agreement is anticipated we can choose s to begin before the actual year of signing

the agreement.

I would expect some di¢ culty regarding the terms-of trade term as it is di¢ cult to mea-

sure the extent to which governments exercise market power when setting trade policy. In

Grossman and Helpman (1995) the distortion due to terms-of-trade in the non-cooperative

equilibirum4 depends on a term involving the elasticity of export supply for an import-

competing sector. They assume a non-linear demand function and a non-linear production

structure. Maggi and Rodriguez-Clare (2007) assume a much simpler and linear preference

and production structure so the term which explains the terms-of-trade component of pro-

tection depends on the supply di¤erence of the import-competing good in the two countries

(see (2)). The supply di¤erence, in turn, determines net imports: the larger the net imports

of the home country the larger the incentive to distort terms of trade. It can be argued that

the more rigourous structure of the Grossman and Helpman (1995) paper makes more sense

from an intuitive point of view as what should matter for the degree to which governments

can distort terms-of-trade is the response of foreign prices. Even if the home country imports

a large volume of a particular good, if the supply is inelasic the home country does not stand

to gain. However, gathering data on Canadian and Mexican export supply elasticities is

a more complicated process so I prefer to stick with the simpler prediction in Maggi and

Rodriguez-Clare (2007). I feel that this is justi�ed since Bagwell and Staiger (2006) use

import values and import volumes to test the prediction on the terms-of-trade and �nd that

this is signi�cant. To recapitulate the prediction on terms-of-trade according to the model,

there will be a large cut in tari¤s immediately after the signing of a trade agreement. If we

denote �i the imports and �i the exports, respectively, of sector i we can augment (22) in

the following way:

ts+1;i = �0 + �1zi + �2(�s;i � �s;i) + �3ts;i (23)

4In Grossman and Helpman (1995) the non-cooperative equilibrium is referred to as a trade war equilib-

rium as opposed to the cooperative one which is called a trade talks equilibrium. Hence the name of the

paper Trade Wars and Trade Talks.
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Another issue is the potential reverse causality between tari¤ cuts and factor mobility.

The model predicts that the degree of mobility causes tari¤ cuts, but as noted by Sachs and

Warner (1995), trade liberalisation is usually accompanied by market reforms to increase the

mobility of factors of production. This would pose a particularly serious problem if we were

to estimate this empirical relation in a cross-country setting. In a multi-sector setting such

as this I �nd this to be less of a problem, and I shall not pursure it further in this thesis.

I shall restrict attention to a particular trade agreement as the model refers to such a

setting. It could also be extended to a WTO framework by considering MFN tari¤ cuts but

since the dynamic model in Maggi and Rodriguez-Clare (2007) predicts a time path for tari¤s

from the non-cooperatively set tari¤s to free trade a case study of one agreement, such as the

NAFTA, would be more interesting. A WTO framework is possible if we extend the model

to a scenario under which at least some immobility, and hence protection, persists in the long

run. I further restrict attention to the manufacturing sector as more data is available for this

industry. What I also �nd particularly appealing about the NAFTA as a case-study is that

each country in this free trade area are each other�s most important trading partner, which

implies that trade �ows are larger. For this reason, the countries may not be price-takers and

terms-of-trade considerations may be important, although this is far from guaranteed. I have

chosen to focus on the US as the home country as this is the country with the most complete

data for the variables which I intend to use. Thus, the tari¤ cuts which I will be looking

at are those imposed from the US on Mexican and Canadian products. The US signed a

free trade agreement with Canada in 1987 and with Mexico in 1994 which then became the

NAFTA. It would be di¢ cult to separate the e¤ects from NAFTA from those of a broader

trade cooperation within the GATT/WTO. Generally speaking this is not a problem as what

I would like to compare is a scenario under which there is a period of noncooperation and

one with cooperation between two countries, and compare the two. The United States and

Mexico had little cooperation prior to NAFTA but it is well known that the GATT/WTO

has been very favourable towards developed countries and the tari¤s which the US imposed

on Canada were not very high prior to the trade agreement. However, Mexico is what I see

as a natural case-study for this model.

The next issue is to �nd appropriate measures of factor mobility and the next subsection

deals with this.
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4.1 Measures of factor mobility

The most challenging part of the empirical part of this research is to �nd an appropriate

measure of factor mobility. One issue is the level of aggregation. I would expect that the

degree of factor mobility increases with the degree of disaggregation. The closer the products

are related to one another the easier it is for a �rm to switch production between them. The

more aggregated the data becomes the more di¢ cult it is for a �rm to switch its capital to

alternative uses. The measures of factor mobility which I am going to employ come at the 4-

digit SIC level in the US manufacturing industries. There are many candidates for measuring

factor mobility and the challenge is to �nd the one which comes closest to the issue which

Maggi and Rodriguez-Clare (2007) attempt to model. In the model trade liberalisation

should depend on the ease with which �rms can exit in response to increased competitive

pressures from trading partners in an agreement. A potential candidate is thus one which

re�ects the explicit costs of adjustment such as capital-labour ratios. One could assume, as

in Grossman and Helpman (1994,1995) that capital represents the �xed factor and labour the

mobile factor. If an industry employs a large amount of capital per worker it would then be

assumed that this indstry is more immobile. However, there is a great degree of heterogenity

of capital and labour and one cannot be sure that capital is, in fact, less mobile than labour.

With an advanced production technology there is more reliance on skilled workers, which

are thought to be more sector speci�c, to operate production. Moreover, a large part of the

capital can be rented or resold, and where this is the case we may think of this capital as

less sector speci�c. For example, Marcus (1967) regresses the capital-output ratio on �rm

exit rates, and although it has the expected sign it is statistically insigni�cant and he leaves

it out in his preferred estimating model. In my view this is because the capital-labour ratio

estimates only the explicit costs of exit and neglects the opportunity cost, which I will say

more about below.

This would suggest that a very good potential variable would be one which can see how

the degree of mobility translates into observed economic behaviour. Economic agents in the

economy respond to incentives in their environment and maximise pro�t. The pro�t an agent

earns is the di¤erence between the revenue of a particular asset minus total opportunity costs.

It is the theory that these economic pro�ts converge to zero in the long run but the speed of

convergence may di¤er substantially across sectors. It would be inappropriate to exclusively

consider the movements of factors of production (labour and capital) across sectors because
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the mere fact that some sectors will see a higher labour turnover or switches of capital uses

does not properly re�ect the incentives the agents face, in particular the opportunity costs

of alternative uses of capital or labour. For example, a worker may move from one sector to

another not because doing so is costly but simply because this worker�s marginal contribution

is much greater in a di¤erent sector. Moreover, if capital markets are close to perfect even

if the sunk costs are high agents will stil be able to borrow for investment purposes. In

response to trade liberalision we would expect that the return to capital decreases in the

import-competing sectors. This means that the opportunity cost of this capital rises which

facilitates exit. Therefore, capital owners will not exit the import-competing sectors only

because they have made large �xed investments, they will do so when the opportunity cost

of remaining in one sector becomes too high. Thus, a variable which I am particularly

interested in is the degree of persistence of pro�ts and the speed of adjustments to the

long-run competitive level of pro�ts.

Hiscox (2002a) uses pro�t di¤erentials as his preferred measure of factor mobility. Pro�t

di¤erentials not only re�ect the accounting costs of moving (such as capital-labour ratios) but

also the opportunity cost. It is the opportunity cost which matters when economic agents

make decisions. My preferred variable exploits this fact by constructing a variable which

determines the speed of adjustment to long-run pro�ts as modelled in Mueller (1990), and I

shall review this in the next subsection. Mueller (1990) suggests that this variable may be

related to other industry characteristics such as the number of �rms in an industry and the

degree of industry concentration. He notes, however, that the degree of external competion

(i.e. the threat of entry from outside �rms) may be equally important to the determination

of pro�t persistence. I shall include these variables as a check in my empirical estimations.

4.1.1 Pro�t di¤erentials and the speed of adjustment to long-run pro�t levels

across industries

If capital markets are perfect and an industry will eventually be pro�table then a high �xed

costs of production should not necessarily imply that an industry is immobile as it only

re�ects the accounting cost of switching rather than the opportunity cost which is what

determines economic decision making. Pro�ts are usually de�ned as either economic or ac-

counting pro�ts. Accounting pro�ts are simply the di¤erence between total revenue and

total explicit costs, whereas economics pro�ts refer to the di¤erence between total revenue
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and total implicit and explicit costs, where implicit costs are the yield a particular economic

activity would earn in its best alternative use. It is the theory that these economic pro�ts

converge to zero in the long run in a competitive environment, and if this is not the case for a

particular industry, then it may be concluded that this industry uses immobile factors of pro-

duction which delays the convergence of pro�ts. If factors of production are industry-speci�c

they are di¢ cult to convert into alternative uses, which in turn will lower the opportunity

cost. We may be able to infer factor mobility from observed economic behaviour. By ob-

serving the convergence of pro�ts over a long period of time we are able to get a measure of

the degree of mobility of various industries. The approach does not come without problems,

however, as supernormal pro�ts may persist even in the long run for reasons other than the

degree of mobility. This will be the case if the riskiness across various industries di¤er: if

economic agents are risk averse, they will demand a premium for investing in sectors that

carries a higher risk. This could translate into a lower price-to-earnings ratio on share mar-

kets. Another problem is related to the investment motives of economic investors. If some

economic agents invest for other than pro�t maximising motives and if this proportion of

non-pro�t maximisers di¤ers substantially across industries the model will be biased. In this

thesis I shall abstract from such issues, however.

The model which I have used is the one employed in Mueller (1990) and I will present it

here. We can think of pro�ts as having a permanent component (�ip) for industry i which

re�ects the rents of those factors which stay constant over time, and a transitory component

xis which re�ects short run conditions:

�is = �ip + xis. (24)

We can split the permanent component into a competitive return (c), and a permanent

industry-speci�c rent (ri):

�ip = c+ ri. (25)

The competitive rent is the same across industries and Mueller (1990) argues that we can

think of it as the yield on save assets such as government bonds whereas the industry speci�c

return re�ects the level of supernormal pro�ts earned by a particular industry, and in the

long run this is determined by the ease with which �rms can enter or exit the industry.

However, in this model it is assumed that this long-run industry-speci�c pro�t takes so long

to converge that for the purposes of estimation we can think of it as a permanent industry-
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speci�c return. We would like to model the speed by which industries are able to bid down

short-term transitory rents which re�ects not only inter-industry mobility but also within-

industry mobility. It is possible that the time span s to erode short-term rents is so fast that

they would be eliminated within a year. Since we measure time in years this would imply

that corr(xis; xis�1) = 0. If it takes more time than a year to erode short-term rents then

it is more reasonable to assume corr(xis; xis�1) 6= 0. In this case we could assume that xis
follows a �rst-order autoregressive process given by:

xis = �ixis�1 + �is. (26)

It is assumed that the �is are independently and identically distributed random variables

with zero mean and constant variance. For stationarity of the short-term rents we require

j�ij < 1. In order to get an estimating equation we lag (24) one period and substitute in

(25) and (26) to get:

�is � �i�is�1 = (1� �i)(c+ ri) + �it,

which can be written in autoregressive form as:

�is = �i + �i�is�1 + �it; i = 1; 2; :::; N; s = 1; 2; :::; S (27)

where �i = (1 � �i)(c + ri) � (1 � �i)�ip. Mueller (1990) estimates this auto-regressive

model for the period 1967-82 for all US manufacturing industries. The speed of adjustment

to long run pro�ts is simply given as 1��i, and this is the measure which I intend to use as

a measure of factor mobility. If 1� �i is high the speed of adjustment to long run pro�ts is

fast and we infer that this sector is mobile. If it is low, however, the industry is immobile.

One particular attractive feature about this variable is that it lies between zero and one

for industries whose pro�ts do not implode or explode. This allows for a very convenient

interpretation of the results: If 1��i is 1, the industry�s pro�ts are perfectly persistent or, in

other words, immobile. This would correspond to the case of �xed capital in the theoretical

model. If, on the other hand, 1� �i is 0 all transitory rents are eroded after one period (in

this case one year) and this would correspond to the other benchmark of perfectly mobile

capital. When I include the 1� �is from (27) in the estimating equation (23) as a measure

of zi I can conveniently interpret the coe¢ cient as the di¤erence between a perfectly mobile

industry and an industry which employs �xed capital. Some industries have values of 1� �i
which are less than 0 or greater than 1 implying imploding or exploding pro�ts. I do not
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exclude them on those grounds as, for example, an industry with exploding pro�ts would

have an even lower opportunity cost, and it would then be expected that the incentive to

delay protection would be even higher for such an industry.

The true interpretation of 1��i is the speed of erosion of short-term transitory rents and

as such does not measure the speed of adjustment of industry-speci�c rents to a common

competitive rate. For that reason we do not know whether it is within-industry mobility or

between industry mobility. This may at �rst seem as though it does not properly capture

the idea of inter-industry factor mobility as modelled by Maggi and Rodriguez-Clare (2007).

I do not �nd that this is a shortcoming of the measure for two reaons. First, the idea is

that capital owners in the import-competing sectors exit and invest in the numeraire sector.

The numeraire sector can be given a broad interpretation of opportunity cost and since the

opportunity cost of each industry di¤ers and because the oppotunity cost may lie within the

industry because of the aggregation, this part of the model can be considered too simple5.

My empirical variable for factor mobility thus goes beyond the basic model but I believe this

is more realistic for the purposes of empirical examination. Second, what I am trying to infer

from the persistence of pro�ts is factor mobility, but one could reasonably argue that the

persistence of pro�ts over the short term may actually be what Maggi and Rodriguez-Clare

(2007) attempt to infer from factor mobility6. The fact that some industries may be able

to achieve rents over a short time period for whatever reason may provide them with an

incentive to lobby for some protection in a trade agreement as more rents can be achieved

from such protection. So while the persistence of pro�ts may not always originate in the

degree of factor mobility it provides the same incentives to lobby for protection as if the

persistence of pro�ts did indeed originate in factor mobility. It could re�ect the reluctance

of some capital owners to move capital to di¤erent activities even if they were capable of

doing so simply because the opportunity cost of lobbying for protection is too low.

5 Data and Estimation

I measure tari¤ cuts as the ad valorem or ad valorem equivalent of speci�c tari¤s aggregated

to the 4-digit SIC level, and they are taken from the National Bureau of Economic Research

5I would imagine that extending the model to a setting with mobility between multiple industries is

involved. Maggi and Rodriguez-Clare (2007) choose this simple structure because it captures the main idea.
6I thank Professor Rod Falvey of the University of Nottingham for pointing this out.
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for the period 1989 to 2001. The tari¤s are weighted by their trade share at the HS8 level so

one can see the variable as an index of trade resistance. I multiply the tari¤s by 100 to allow

for an easier interpretation. I do not use any non-tari¤ barriers such as anti-dumping duties

because I am concerned that there is too much non-cooperation in these duties. Grossman

and Helpman (1994) use anti-dumping duties because what they are testing is the non-

cooperative part of trade protection.

Pro�ts are measured as the total value added minus payroll divided by the value of

industry sales at the four-digit SIC level. You could argue that we should divide by total

depreciable assets instead of sales but since these are only available in �ve year intervals sales

are used as a substitute. I have gathered data from the 1992 US Census of Manufacturers

and the Annual Surveys of Manufacturers (1993-1996) to estimate (27) and then collect the

1 � �i-values for each industry to use them in (23). Many industries were reclassi�ed in

the 1987 Census of Manufacturers so it is very di¢ cult to construct longer time series for a

large number of industries. One solution to this is to aggregate those industries that were

reclassi�ed or to �nd more disaggregated data to construct the relevant pro�t measures at the

4-digit SIC level. However, this may cause measurement problems so instead, I have chosen

a particular time period for the estimation of the �is across industries, namely the period

for which there are no missing values. This period is from 1987 to 1996. The short-coming

of using this period is that the �is may reasonably change over time. It would, therefore, be

more appropriate for the estimation of (23) to use estimates of the �is where the chosen time

period is the ten-year period prior to the year of the tari¤ cuts. In that way I could make

the mobility measure vary over time and use panel data techniques such as �xed e¤ects.

However, in this thesis I will stick with a mobility variable which does not vary over time

and use pooled cross-section. To recapitulate my measures of factor mobility are following:

Persistence of pro�ts ( 1� �i),

Capital-labour ratios (C=L),

Four-�rm concentration ratio (C),

Number of �rms per industry (NoF ),

where the �rst one is my preferred measure. All the data for the last three variables

are taken from the 1992 Census of manufacturers. Capital-labour ratios are measured as

the value (in thousands of US$) of depreciable assets divided by the number of production

workers. I do not divide by the total number of employees as I am concerned that skilled
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labour is more sector-speci�c. The four �rm concentration is the percentage share of total

revenue by the largest four �rms in an industry, and the last variable is, as the name suggests,

just the number of �rms in an industry. I divide the four-�rm concentration ratio by 100

such that the interpretation of the coe¢ cient in the regression is the increase/decrease in the

tari¤s when the four-�rm concentration ratios increases from zero to 100 per cent. Likewise, I

divide the number of �rms in an industry by 100 to allow for a more convinient interpretation.

Thus, substituting my measures of factor mobility into (23) I shall estimate the following

regressions:

ts+1;i = �0 + �1(1� �i) + �2(�s;i � �s;i) + �3ts;i (28)

ts+1;i = �0 + �1C=L+ �2(�s;i � �s;i) + �3ts;i (29)

ts+1;i = �0 + �1C + �2(�s;i � �s;i) + �3ts;i (30)

ts+1;i = �0 + �1NoF + �2(�s;i � �s;i) + �3ts;i (31)

I exclude tari¤ cuts that come from something positive to zero. This is because I am

concerned that the last tari¤ cut is biased in that it is constrained by zero. Consider Figure

4. I plot a hypothetical tari¤ path from its non-cooperative level to zero. In this case I have

drawn a linear path for the tari¤. If the last tari¤ cut was not constrained by zero it would

follow the dashed line to a negative value. Because of the zero constraint the speed of trade

liberalisation is underestimated. Moreover, in the case where one industry has had free trade

and suddenly jumps to a positive value, I also exclude the jump from 0 to a positive value. I

would then include the industry in the year it starts from a positive value and gradually cuts

tari¤s to zero if the year of the selected sample period starts in that year. This is because

the theory was developed to explain an evolution of tari¤s from a non-cooperative level to

free trade, and if one industry suddenly ends up with a positive tari¤ the theory does not

�t. I also exclude undustries for which there are missing values for some of the tari¤s at the

Harmonised System (HS) 8 level.

I restrict attention to US import-competing sectors as the theory is developed in such a

context. I de�ne an import-competing industry to be one which was an importer on net in

the three beginning years of my sample period. Hence, it is possible that some industries

become net exporters at some point in my sample, but since I would like to monitor the same

industries I do not exclude them in later years. I would obviously exclude industries once

they reach free trade which for some industries happen faster than others. In Table 1a-d I
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provide descriptive statistics for all my variables. In Table 1a we note that the average tari¤

which the US imposed on Mexican products began to steadily fall in 1992 from 8.532% to

1.258% in 2001. We also note that imports rose sharply over the period, all of which cannot

exclusively be attributed to trade liberalisation. Notice that I provide tari¤ data from 1990

and net imports data from 1989. Recall from the estimating equation (23) that the tari¤ cut

is one year ahead of net imports as the latter is from year s whereas the former is from year

s+1. For Canada there are some problems as the US-Canadian trade agreement was signed

in 1987 and I only have tari¤ data going as far back as 1989. Professor John Romalis who

collected the data from the National Bureau of Economic Research claims that only printed

versions of the tari¤ data is available before 1989. I have not attempted to collect the data

as it comes with di¤erent codes (tsusa rather than the HS), and I fear for the consistency of

such a time series. US tari¤s imposed on Canada were quite low in 1989 averaging around

3.569% in 1990 and free trade was reached by 1998 (Table 1b). It is therefore problematic

for the Canadian regressions in terms of getting enough variation in the data. Generally

there are more industries in the Canadian regressions because there was more US-Canadian

trade. In the Canadian data net imports were also rising sharply over the sample period.

The variables for factor mobility are summarised in Table 1c and Table 1d. The mean

1 � �i-value is closer to one implying that the average industry is closer to being perfectly

mobile (the �rst benchmark case in the model). I shall now go through the results of (28)

to (28).

6 Results

6.1 Persistence of pro�ts as explanatory variable (equation (28))

The results of using the 1 � �i-values are reported in Tables 2a and 2b for Mexico and

Canada, respectively. I start by including all years for which tari¤ data is available. I would

expected that the dependent variable which is the lead of the tari¤ in year s is decreasing

in the persistence of pro�ts as the closer 1� �i gets to one the more mobile the industry. If

the terms of trade motive was important in the non-cooperative equilibrium I would expect

that the higher the value of net imports the larger the tari¤ cut so net imports should be

decreasing in the lead tari¤. In Table 2a the results for the Mexican regression are reported

and all the variables have the expected sign. Not surpisingly, the lagged value of the tari¤
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is positive and highly signi�cant. The two other variables also have the expected sign. In

the next regressions for Mexico I limit the sample period: recall that Mexico and the US

signed NAFTA in 1994 so the e¤ects of factor mobility should not show until then. However,

as noted above it is possible that the trade agreement is anticipated and some of the tari¤

cuts may have occured before the signing of the agreement. When I exclude the �rst two

years of the full sample period (1991-2001) I get a coe¢ cient on the 1 � �i-variable which

is signi�cant at the �ve percent level and equal in magnitude to -0.647. This implies that,

on average, industries that are perfectly mobile (1 � �i = 1) have tari¤s which are lower

by -0.647 percentage points relative to industries that employ �xed capital (1 � �i = 0) in

every year in the sample period. I experiment with many other time periods, and whenever

the �rst two years are excluded I get signi�cant results. From Table 1a it is clear that many

industries exit the sample in later years as free trade is obtained. For that reason I try to

exclude later years to ensure a more balanced panel. When I do that, the coe¢ ents get

larger and by focussing on the years 1993-1998 I get the most signi�cant result - a coe¢ cient

of -1.134 which is signi�cant at the �ve percent level. The terms of trade term has the right

sign in all regressions but it is statistically insigni�cant. If we take the coe¢ cient obtained

in the last regression for the period 1993-1997 the interpretation is that as the value of net

imports increases by 1 billion US$ in the year s the lead tari¤ is lower by -0.531 percentage

points.

The results for Canada, reported in Table 2a are disappointing from the of view of the

theory. In the �rst regression I focus on the full period for which tari¤s are not zero. The

terms-of-trade term as well as the persistence of pro�ts term both have the wrong sign and

are statistically insigni�cant. As in the Mexican regression I exclude later years in the sample

to ensure a more balanced sample but the results do not change much. It is only when being

very selective with the years (years 1989,1991, 1992, 1994 and 1996) that I get the right sign,

at least on the persistence of pro�ts term. We notice that the R2s are high for all regression

for Canada and Mexico. It has to be noted that it is the lagged value of the tari¤ which has

the highest explanatory power. The persistence of pro�ts adds somewhere between 1% and

3% to the explanation coe¢ cient7.

7I do not consider this to be bad news for the estimation. For example, in a standard gravity equation

it is usually only GDP and GDP per capita that perform well in explaining trade �ows, whereas the border

e¤ects such as language, distance, exchange rate volatility, currency union status, free trade area etc. each

add around one percent to the R2.
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6.2 Capital-labour ratios as explanatory variable (equation (29))

Table 3a and Table 3b present the results of using capital-labour ratios as a measure of factor

mobility. As the capital-labour ratio is a measure of sunk to variable costs I would expect

that �rm entry or exit (i.e. factor mobility) would be decreasing in the amount of capital per

production worker. Thus, the expected sign on C=L should be the opposite of the one on

persistence of pro�ts. In other words, trade liberalisation should be slower when industries

employ a larger capital-labour ratio. I have excluded the SIC industries 2823 and 2824 as

these reported zero capital per worker and I suspect that these numbers were misreported.

The results for the Mexican regressions in Table 3a are promising in terms of the sign of

the coe¢ cients but none of them are statistically signi�cant. My pre¤ered time period is

from 1993-1999 and the coe¢ cient is 1.083. This implies that when the value of capital per

production worker increases by 1000 US$ the lead tari¤ is higher by 1.083 percentage points

controlling for the year s tari¤ and net imports. The coe¢ cients on net imports are of the

correct sign but statistically insigni�cant.

Once again, the results for Canada reported in Table 3b are less promising. The coe¢ -

cients are statistically insigni�cant and of the wrong sign. It is only by either focusing on

the full sample period or being selective with the years (last regression). This last regres-

sion gives a coe¢ cient of around 0.161. The terms-of-trade term has the wrong sign and is

statistically insigni�cant in all regressions.

6.3 Four-�rm concentration ratios as explanatory variable (equa-

tion (30))

I report the results of using four-�rm concentration ratios as a measure of factor mobility

in Table 4a and Table 4b. The results for the Mexican regression is reported in Table 4a.

In these regressions it is really only the coe¢ cient on net imports which have the right

sign. The coe¢ cients on the concentration ratios are statistically insigni�cant and in most

regressions of the wrong sign. It is only by restricting the sample period to 1993-1997 that

we get a non-negligible coe¢ cient of 0.14. Taking this point estimate seriously, an increase

in the concentration ratio from zero to 100 per cent8 implies that the tari¤ is higher by 0.14

percentage points. This is a very small e¤ect and I conclude that there is no relationship

8Recall that I divided the variable by 10.
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between the concentration ratios and trade liberalisation to speak of. The coe¢ cients on net

imports remain the same as above.

The Canadian results are similar, but interestingly when choosing the very speci�c years

we get a highly signi�cant result. The coe¢ cient is small, however, and I will conclude that

the four-�rm concentration ratio performs badly at explaining trade liberalisation.

6.4 Number of �rms as explanatory variable (equation (31))

In Table 5a and Table 5b the results of the last measure of factor mobility (number of �rms

in each industry) are reported. The Mexican regression (Table 5a) shows that if we focus on

any period after 1993 the coe¢ cients on the number of �rms have the right signs but are not

statistically signi�cant. If we restrict the sample period to 1993-1997 we get a coe¢ cient of

-0.006 which implies that when the number of �rms in an industry increases by 100 the lead

tari¤ is lower by 0.006. The coe¢ cients are low and I conclude with this variable, as well as

with the concentration ratio, that there is no relationship between this variable and trade

liberalisation.

It is interesting, however, that the results for the Canadian regressions (Table 5b) show

that the sign of the variable is correct, and being selective with the years (last regression)

we also get a coe¢ cient which is signi�cant at the 1% level. However, since this coe¢ ent

is small I will once again conclude that this variable does a poor job in explaining trade

liberalisation.

7 Comments on the results

In this thesis it is the aim to test whether the predictions in Maggi and Rodriguez-Clare

(2007) are satis�ed empirically. After reviewing the results from the preceding section I shall

conclude that there is indeed a correlation between factor mobility and trade liberalisation

for Mexico, although this prediction is weak. For my preferred measure of factor mobility,

persistence of pro�ts, the results show a statistically signi�cant relationship between the

variables of interest. Those industries for which the opportunity cost of remaining in the same

industry is low (as measured by the degree of persistence of pro�ts) trade liberalisation is

slower and vice verca for industries for which the opportunity cost is high. The same was the

case when I used capital-labour ratios as regards the sign but not statistical signi�cance. This
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is consistent with Marcus (1967) who regresses �rm exit rates on the capital-labour ratio, and

�nds that the sign is right but no statistical signi�cance. For the last two measures of factor

mobility I conclude that there is no relation between these and trade liberalisation. This

may be because the theory I am testing was developed in a perfect competition framework,

and the two variables are meant to capture more imperfectly competitive environments9.

The Canadian results were disappointing from the point of view of the theory on all

measures of factor mobility. I do not take this to refute the theory for several reasons. First,

Canada and the US are political allies and their history of cooperative policies extends well

beyond trade policy. Examples of trade cooperation started in 1965 with the Automotive

Products Agreement. My data does not begin until two years after the signing of the trade

agreement and in 1989 tari¤s are already very low. Second, the theory ignores the e¤ects of

foreign lobbying. Following Gray (1973) it would not be hard to imagine how an extension

to include foreign lobbying would turn out. I will only consider extreme cases of �xed

and perfectly mobile factors of production as the intermediate case of imperfectly mobile

factors of production only translate into changing degrees rather than absolute results. The

model extension would have to have curvature in the production function to avoid complete

specialisation. Consider the case where the home and foreign governments both employ

factors of production that are perfectly mobile in a particular sector. If home is an importer

and foreign is an exporter, then the trade agreement would maximise the joint surplus of

the two governments and the two lobbies. However, since both lobbies own perfectly mobile

factors of production, they will not achieve any rents from protection and the result is free

trade. Also, consider the case where both lobbies employ factors of production that are

�xed. In this case, the home lobby would lobby for protection whereas the foreign would

lobby for free trade. If the two lobbies in the home and foreign government received equal

weight in the social optimisation problem, their demands would cancel each other out, and

the outcome would be the optimisation of the welfare of the two governments resulting in

free trade. The case where the home government employs �xed factors of production and the

foreign employs perfectly mobile factors of production for the particular industry translates

into a slow liberalisation phase, as the home lobby would lobby for protection but the foreign

would not, as factor owners would not realise any rents from this. This discussion implies

that what matters is relative mobility of the home and foreign sectors.

9See Mueller (1990).
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Although I do not have data for the immediate post-agreement years for Canada, even if

these results turn out to refute the basic model, then the extension to foreign lobbying might

serve to explain the di¤erence in the results of Canada and Mexico. It is reasonable to assume

that US producers employ very immobile factors of production as the proportion of sunk

outlays to total capital requirements are high. Mexico, on the other hand, could be expected

to employ a large amount of unskilled labour which can be employed up to the point where

the value of marginal cost is equal to the value of marginal productivity at any point in time.

Moreover, capital is probably not very sector-speci�c as the technology to produce goods is

less advanced. My extension would show that in this case, US importers have an incentive to

delay the trade agreement to earn short-term rents but Mexican exporters would not as any

rents achieved from faster liberalisation of exporting sectors would be eroded by the entry of

new �rms. However, Canada and the US would be expected to employ the same proportions

of sunk to variable capital outlays if their production technology are more similar. Hence,

even if US importers employ immobile factors where the erosion of short-term rents is slow,

this will be the case for Canadian exporters as well. The producers in Canada and the US

would o¤set each other�s demands and the result is fast liberalisation as indeed the data

shows.

Another way to extend the empirical model would be to include controls which are

not strictly suggested by the theory. In their empirical testing of Grossman and Helpman

(1994), Goldberg and Maggi (1999) use a host of controls to check if the variables suggested

by the theory remain consistent. For example, they include variables such as capital stock,

unionisation rates, tenure of workers, number of skilled workers and many more. They are

concerned that these variables may be related to the non-cooperative protection such as

anti-dumping duties as these variables would in�uence the ability of an industry to organise

a lobby to exert protectionist pressure on the government. I could also include these controls

as they might have an impact on the pre-agreement tari¤s if we take a realistic assumption

that the degree of lobbying di¤ers across industries. However, since these variables are also

associated with the degree to which �rms can enter and/or exit industries, and hence, factor

mobility, these variables would then be equally appropriate as measures which capture the

main explanatory variable of interest, and therefore not necessarily as controls.

The terms-of-trade motive for tari¤ reductions received little support in the data. This

is contrary to Bagwell and Staiger (2006) who �nds that terms-of-trade motives form an
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important part of tari¤ reductions in trade agreements. They use value of imports and

volume of imports to explain tari¤ reductions, but unlike me they average the import �ows

over a certain period, not necessarily a period which is immediately prior to or immediately

succeeds a year of entering cooperative policies. I have also attempted to do the same and

average the value of net imports10 but the results do not change much, and I still do not get

signi�cance on the coe¢ cients. The fact that the US may be a small country with respect

to its trading partners is consistent with Magee and Magee (2008) who �nd that US tari¤s

have a very small impact on world prices, and conclude that even if it is the largest economy

in the world, it may still be a small country which cannot in�uence world prices through

trade policy.

8 Conclusion: What I learnt this autumn

In this thesis I set out to put a speci�c model in Maggi and Rodriguez-Clare (2007) to

the data. The model makes a simple prediction regarding trade liberalisation when two

countries enter a trade agreement. Tari¤ cuts should be larger when 1) factors of production

are more mobile, and 2) the pre-agreement value of net imports is larger. I link this theory as

closely as possible to reasonable empirical variables, and I conclude that the theory is weakly

consistent with tari¤ cuts which the US imposed on Mexican products in some pre- and post

agreement years in the NAFTA. Mexico and the US are natural case studies for the theory

as they had a history of non-cooperation over trade policy until cooperation was manifested

in a mutually bene�cial free trade agreement. Tari¤ cuts are larger in sectors which have

a lower opportunity cost of producing their industry-speci�c products. The results for US

tari¤ cuts on Canada did not satisfy the theory but I conclude that the US and Canada are

not natural case-studies for the purposes of estimating this theory because there was "too

much" cooperation over trade policy prior to the two countries�signing a trade agreement.

At the same time, however, it was not possible to gather tari¤ data on the immediate pre-

and post agreement years for Canada, and the results may have been di¤erent if this was

the case.
10I use the value of net imports in lieu of the value of imports. When I use imports the results do not

change in any way worth speaking of. I also think that net imports should perform better at explaining

terms-of trade motives. The government may not wish to distort trade if the country it represents produces

a large amount of exports.
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The model has plenty of scope for further empirical examination and theoretical exten-

sions. The model also postulates that there is an overinvestment problem in protected sectors

in the non-cooperative equilibrium. It would be interesting to examine whether the extent

of this overinvestment in protected industries, and how these industries contract in response

to trade liberalisation. The model could also be extended to a WTO framework in which

multiple countries are examined, and it is possible to extend the focus to the agricultural

sector. The theoretical model could also be extended to look at more factors of production

and examine the con�icting interests of various factor owners as in Hiscox (2002a). In addi-

tion, it is possible to consider foreign lobbying over domestic tari¤s and see how the relative

mobility of foreign and domestic industries may or may not change the results.
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Table 1a Mexican regression descriptive statistics

variable observations mean std. dev. min max

weighted tarrif 1990 (%) 49 7.115 6.440 0.012 24.772

weighted tari¤ 1991 (%) 41 7.075 6.469 0.004 25.281

weighted tari¤ 1992 (%) 37 8.532 7.285 0.026 26.726

weighted tari¤ 1993 (%) 34 8.394 6.995 0.023 25.381

weighted tari¤ 1994 (%) 29 6.861 5.711 0.023 20.015

weighted tari¤ 1995 (%) 20 4.829 6.054 0.028 24.388

weighted tari¤ 1996 (%) 21 4.443 4.761 0.006 15.279

weighted tari¤ 1997 (%) 25 2.650 2.997 0.020 13.947

weighted tari¤ 1998 (%) 21 1.780 2.667 0.002 12.639

weighted tari¤ 1999 (%) 11 1.636 3.078 0.010 10.129

weighted tari¤ 2000 (%) 11 1.736 3.048 0.011 10.129

weighted tari¤ 2001 (%) 9 1.258 2.866 0.002 8.829

net imports 1989 (billion US$) 49 0.044 0.133 -0.180 0.668

net imports 1990 (billion US$) 43 0.058 0.157 -0.016 0.757

net imports 1991 (billion US$) 37 0.0486 0.141 -0.058 0.812

net imports 1992 (billion US$) 34 0.053 0.184 -0.017 1.067

net imports 1993 (billion US$) 29 0.0196 0.028 -0.014 0.121

net imports 1994 (billion US$) 20 0.0591 0.108 -0.000 0.541

net imports 1995 (billion US$) 21 0.0760 0.137 -0.002 0.670

net imports 1996 (billion US$) 25 0.116 0.294 -0.015 1.654

net imports 1997 (billion US$) 21 0.177 0.393 -0.072 1.978

net imports 1998 (billion US$) 11 0.265 0.570 -0.018 2.277

net imports 1999 (billion US$) 11 0.3226 0.667 -0.013 2.583

net imports 2000 (billion US$) 9 0.456 1.324 -0.018 5.426

The tari¤s are the US tari¤s imposed on Mexican imports. They are weighted by

their trade share in year s.
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Table 1b Canadian regression descriptive statistics

variable observations mean std. dev min max

weighted tari¤ 1990 (%) 68 3.569 4.259 0.001 20.902

weighted tari¤ 1991 (%) 63 3.048 4.000 0.001 18.307

weighted tari¤ 1992 (%) 57 2.530 3.680 0.007 15.682

weighted tari¤ 1993 (%) 49 2.680 3.228 0.004 12.809

weighted tari¤ 1994 (%) 50 1.989 2.552 0.004 10.086

weighted tari¤ 1995 (%) 36 1.159 1.766 0.003 7.377

weighted tari¤ 1996 (%) 36 1.060 1.403 0.002 5.029

weighted tari¤ 1997 (%) 43 0.527 0.677 0.001 2.448

weighted tari¤ 1998 (%) no tari¤s . . . .

net imports 1989 (billion US$) 68 0.179 0.646 -0.021 4.635

net imports 1990 (billion US$) 63 0.219 0.934 -0.051 6.118

net imports 1991 (billion US$) 57 0.206 0.891 -0.106 5.833

net imports 1992 (billion US$) 49 0.073 0.138 -0.073 0.729

net imports 1993 (billion US$) 50 0.243 1.325 -0.100 9.395

net imports 1994 (billion US$) 36 0.369 1.983 -0.027 13.646

net imports 1995 (billion US$) 36 0.111 0.255 -0.019 1.518

net imports 1996 (billion US$) 43 0.437 2.399 -0.034 16.320

net imports 1997 (billion US$) no obs. . . . .

The tari¤s are the US tari¤s imposed on Canadian imports. They are weighted by

their trade share in year s.

Table 1c Mexican regression explanatory variables

years (1989-2001) observations mean std. dev. min max

1� �i 347 0.662 0.327 0.110 1.256

capital-labour ratio ratio 290 74.721 103.675 3.304 513.357

four-�rm concentration ratio (%) 309 41.252 24.735 10 98

number of �rms 309 652.699 883.682 5 3383
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Table 1d Canadian regression explanatory variables

years (1989-2001) observations mean std. dev min max

1� �i 432 0.651 0.3486 0.103 1.547

capital-labour ratio ratio 394 157.832 223.845 2.548 1418.548

four-�rm concentration ratio (%) 402 44.970 24.111 10 98

number of �rms 402 526.739 787.2378 5 3943
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Table 2a Mexico dependent variable ts+1;i

years 1� �i �i � �i ts;i R2 observations

1989-2001 -0.269 -0.297 0.922*** 0.95 308

(0.249) (0.512) (0.013)

1990-2001 -0.326 -0.316 0.916*** 0.95 259

(0.282) (0.569) (0.016)

1991-2001 -0.666** -0.226 0.901*** 0.94 218

(0.316) (0.637) (0.018)

1992-2001 -0.647* -0.283 0.864*** 0.92 181

(0.368) (0.718) (0.022)

1993-2001 -0.836* -0.260 0.807*** 0.89 147

(0.427) (0.857) (0.027)

1993-2000 -0.875* -0.410 0.805**** 0.88 138

(0.444) (1.184) (0.029)

1993-1999 -0.999** -0.314 0.798*** 0.88 127

(0.480) (1.358) (0.030)

1993-1998 -1.134** -0.409 0.798*** 0.88 116

(0.518) (1.540) (0.032)

1993-1997 -1.315** -0.531 0.795*** 0.87 95

(0.633) (2.325) (0.036)

* signi�cant at 10% level

** signi�cant at 5% level

*** signi�cant at 1% level

Constant terms and year dummies not reported
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Table 2b Canada dependent variable ts+1;i

Years 1� �i �i � �i ts;i R2 Observations

1989-1997 0.013 0.023 0.854*** 0.98 402

(0.070) (0.019) (0.007)

1989-1996 (0.035) 0.023 0.858*** 0.98 359

(0.074) (0.025) (0.007)

1989-1995 0.018 0.024 0.864*** 0.98 323

(0.079) (0.025) (0.007)

1989-1994 0.072 0.033 0.871*** 0.98 287

(0.083) (0.034) (0.007)

1989-1993 0.004 0.043 0.883*** 0.99 237

(0.077) (0.037) (0.006)

1989,1991, -0.126 0.023 0.8619*** 0.99 253

1992, 1994 (0.074) (0.018) (0.007)

1996

* signi�cant at 10% level

** signi�cant at 5 % level

*** signi�cant at 1 % level

Constant terms and year dummies not reported
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Table 3a Mexico dependent variable: ts+1;i

years C=L �i � �i ts;i R2 observations

1989-2001 0.4686 -0.3463 0.9244*** 0.95 290

(0.866) (0.538) (0.014)

1990-2001 0.728 -0.411 0.920*** 0.95 242

(0.998) (0.6047) (0.017)

1991-2001 0.819 -0.358 0.906*** 0.94 203

(1.091) (0.687) (0.019)

1992-2001 0.677 -0.404 0.866*** 0.91 168

(1.207) (0.777) (0.023)

1993-2001 0.906 -0.402 0.810*** 0.88 135

(1.383) (.951) (.030)

1993-2000 1.152 -0.861 0.810*** 0.88 127

(1.531) (1.400) (0.031)

1993-1999 1.083 -0.790 0.804*** 0.88 117

(1.611) (1.557) (0.033)

1993-1998 1.062 -0.831 0.803*** 0.87 107

(1.729) (1.732) (0.035)

1993-1997 0.673 -0.754 0.800*** 0.86 88

(2.029) (2.609) (0.039)

* signi�cant at 10% level

** signi�cant at 5% level

*** signi�cant at 1% level

Constant terms and year dummies not reported
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Table 3b Canada dependent variable ts+1;i

Years C=L �i � �i ts;i R2 Observations

1989-1997 0.010 0.022 0.855*** 0.98 394

(0.111) (0.019) (0.007)

1989-1996 -0.047 0.022 0.859*** 0.98 352

(0.114) (0.023) (0.007)

1989-1995 -0.082 0.023 0.864*** 0.98 317

(0.119) (0.024) (0.007)

1989-1994 -0.105 0.032 0.871*** 0.99 282

(0.119) (0.031) (0.007)

1989-1993 -0.098 0.041 0.882*** 0.99 233

(0.107) (0.034) (0.006)

1989,1991, 0.161 0.028 0.864*** 0.99 248

1992, 1994 (0.125) (0.018) (0.007)

1996

* signi�cant at 10% level

** signi�cant at 5 % level

*** signi�cant at 1 % level

Constant terms and year dummies not reported
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Table 4a Mexico dependent variable: ts+1;i

years C �i � �i ts;i R2 observations

1989-2001 -0.100 -0.243 0.922*** 0.95 309

(0.330) (0.519) (0.013)

1990-2001 -0.130 -0.258 0.917*** 0.95 259

(0.370) (0.580) (0.016)

1991-2001 -0.010 -0.207 0.902*** 0.94 218

(0.410) (0.655) (0.018)

1992-2001 -0.030 -0.246 0.863*** 0.92 181

(0.470) (0.738) (0.022)

1993-2001 0.010 -0.163 0.805*** 0.88 147

(0.530) (0.886) (0.028)

1993-2000 0.030 -0.315 0.803*** 0.88 138

(0.590) (1.278) (0.029)

1993-1999 -0.001 -0.2865 0.798*** 0.88 127

(0.640) (1.465) (0.031)

1993-1998 0.010 -0.663 0.799*** 0.87 116

(0.070) (1.659) (0.032)

1993-1997 0.014 -0.707 0.797*** 0.86 95

(0.069) (2.540) (0.036)

* signi�cant at 10% level

** signi�cant at 5% level

*** signi�cant at 1% level

Constant terms and year dummies not reported
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Table 4b Canada dependent variable ts+1;i

Years C �i � �i ts;i R2 Observations

1989-1997 0.010 0.023 0.854*** 0.98 402

(0.110) (0.020) (0.007)

1989-1996 -0.080 0.026 0.857*** 0.98 359

(0.110) (0.025) (0.007)

1989-1995 -0.150 0.028 0.862*** 0.98 323

(0.120) (0.026) (0.007)

1989-1994 -0.200 0.040 0.869*** 0.98 287

(0.130) (0.034) (0.001)

1989-1993 -0.050 0.044 0.883*** 0.99 237

(0.120) (0.037) (0.007)

1989,1991, 0.300*** 0.015 0.866*** 0.99 253

1992, 1994 (0.110) (0.018) (0.007)

1996

* signi�cant at 10% level

** signi�cant at 5 % level

*** signi�cant at 1 % level

Constant terms and year dummies not reported
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Table 5a Mexico dependent variable: ts+1;i

years NoF �i � �i ts;i R2 observations

1989-2001 0.011 -0.192 0.926*** 0.95 309

(0.009) (0.514) (0.014)

1990-2001 0.011 -0.230 0.921*** 0.95 259

(0.010) (0.575) (0.016)

1991-2001 0.006 -0.162 0.905*** 0.94 218

(0.012) (0.651) (0.019)

1992-2001 0.004 -0.216 0.865*** 0.92 181

(0.013) (0.733) (0.023)

1993-2001 -0.002 -0.183 0.804*** 0.88 147

(0.016) (0.000) (0.029)

1993-2000 -0.003 -0.331 0.802*** 0.88 138

(0.017) (1.219) (0.031)

1993-1999 -0.002 -0.314 0.797*** 0.88 127

(0.018) (1.403) (0.032)

1993-1998 -0.000 -0.622 0.796*** 0.87 116

(0.000) (1.590) (0.034)

1993-1997 -0.006 -0.739 0.791*** 0.86 95

(0.020) (2.405) (0.039)

* signi�cant at 10% level

** signi�cant at 5% level

*** signi�cant at 1% level

Constant terms and year dummies not reported
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Table 5b Canada dependent variable ts+1;i

Years NoF �i � �i ts;i R2 Observations

1989-1997 -0.004 0.023 0.856*** 0.98 402

(0.003) (0.019) (0.007)

1989-1996 -0.002 0.024 0.860*** 0.98 359

(0.004) (0.025) (0.007)

1989-1995 -0.001 0.025 0.865*** 0.98 323

(0.004) (0.025) (0.007)

1989-1994 -0.000 0.035 0.872*** 0.98 287

(0.004) (0.034) (0.008)

1989-1993 -0.004 0.042 0.885*** 0.99 237

(0.004) (0.037) (0.007)

1989,1991, -0.009*** 0.021 0.867*** 0.99 253

1992, 1994 (0.004) (0.018) (0.007)

1996

* signi�cant at 10% level

** signi�cant at 5 % level

*** signi�cant at 1 % level

Constant terms and year dummies not reported
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