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Chapter 1

Introduction

The main goal of the course is to study the interaction between globalization and eco-

nomic growth. The course discusses the issues related to economic development, such

as growth, trade, and migration, using the most common theories applied both to the

developing and to the developed countries. The frameworks presented in these lec-

ture notes provide a deep understanding of the interdependency between developing

and developed economies when goods and factor markets are integrated.

Many of the models illustrated in the course may be familiar to you from your Bach-

elor studies. For instance, the Solow model of economic growth, the only chapter not

dealing with international trade, and the canonical trade models have already been

discussed in other modules. However, we provide much more details and we blend

the models of international trade with the workhorse growth model. Hence, a sound

knowledge of the contents of the previous material is an advantage, but is not a pre-

requisite. The course presents all the models from scratch and it includes detailed

explanations of the relevant mathematical and econometric tools. When appropriate,

some recent stylized facts are used to motivate the different frameworks.

A natural starting point for the analysis of economic development is a discussion

on economic growth. Hence, Chapter 2 provides a rigorous theoretical treatment of

11



12 CHAPTER 1. INTRODUCTION

the Solow model and an illustration of the related empirical growth studies. First,

we tackle the question, "Why do countries grow?" Capital formation is one potential

source of economic growth, but such a growth potential is limited without technolog-

ical change. Despite being quite intuitive and straightforward, this concept is treated

in-depth, following the illustration on the advanced textbook on economic growth by

Acemoglu (2008). Equipped with the insights derived from the model, we analyze

the question "Why have some nations failed to grow?" Indeed, while some countries

have demonstrated a sustained economic growth through technological change, some

others have remained stuck at low levels of per-capita GDP and have not exhibited

any growth. We dedicate one section of the chapter to this puzzle, presenting the

discussion as summarized in Acemoglu (2008). The prominent answer given in the

literature relies on the existence of institutions. Indeed, the country institutional set-

ting provides a safe environment for entrepreneurs to invest. The absence of such an

environment may render capital formation inefficient, thus resulting in low rates of

economic growth.

Another pillar of economic development is trade in goods and factor inputs. The

canonical trade models studied in Chapter 3 are able to rationalize international link-

ages between developed and developing countries based on technology or endow-

ment differences. Countries specialize in particular industries where they produce

with lower opportunity costs. The idea of a comparative cost advantage, which deter-

mines international trade patterns, depends on country-specific differences in observ-

able characteristics such as technology (Ricardo) or factor endowments (Heckscher

Ohlin). More recent models focus on intra-industry trade. This implies that countries

tend to export goods produced in sectors where they have a relative cost advan-

tage compared to the rest of the world, while they tend to import goods that can

be purchased cheaper on the world market rather than domestically. The idea that

comparative advantage matters appears to be plausible in the context of develop-

ing economies. Indeed, when looking at trade between developing and developed

countries, specialization in particular industries is evident in the data. However, a
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drawback of these classical trade theories is that they are not able to explain why

similar countries import and export goods produced in the same industry.

Besides growth and trade, the other face of globalization is international migration,

which constitutes the subject of Chapter 4. Indeed, migration movements represent

a recurrent pattern from developing to developed countries. Moreover, the “loss” of

individuals due to migration away from developing countries has been a crucial topic

both for the academic and policy debates. Hence, the aim of this chapter is to pro-

vide an overview of the international migration movements and the interrelated Brain

Drain phenomenon. Specifically, we answer the following question: “Why do people

migrate?" In doing so, we review the theoretical frameworks that provide explana-

tions behind the individual migration decision (that is, at the micro-level). We then

proceed by answering the same question from the aggregate perspective, analyzing

the determinants of the migration patterns at the macro-level and presenting the asso-

ciated empirical evidence. Not all individuals from a given population have the same

propensity to migrate. Thus, we inquire about who chooses to migrate, stressing the

importance of the issue of the immigrants’ “selectivity” for the study of migration.

Finally, we offer a brief overview of the economic effects of immigration on the host

country.

The final Chapter 5 discusses models that nest both trade and capital formation. These

extensions of the Solow growth model include versions with migration, foreign di-

rect investment or trade in goods. The canonical trade models are blended with the

workhorse model in the growth literature in order to understand their interactions.

Under autarky, the only way to build up a substantial capital stock is through invest-

ment. Households face a trade-off between consumption and savings that can be used

for capital formation. Moreover, due to diminishing returns to capital and labor, fac-

tor income depends solely upon factors’ marginal productivity. Once we open those

economic growth models to international trade in goods and factors, i.e. migration

and foreign direct investments, the pattern of economic growth is substantially differ-
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ent. We have to take the evolution of world prices into consideration, which produces

outcomes that are not as straightforward as is the case in more ’basic’ frameworks.

For example, taking into account the effects of trade on economic growth in develop-

ing economies has important repercussions on some of the most important objectives

of government’s policy. The last part of the chapter is dedicated to the Brain Drain,

where we will show the most recent theoretical framework on the effects of the Brain

Drain for the growth of the developing country.

Recommended literature. The foundation of this course is the textbook "Introduc-

tion to Modern Economic Growth" from Acemoglu (2008), which looks at different

aspects of economic growth from different angles. Many of the aspects covered in

this textbook are not touched upon in the lecture notes. We highly recommend this

book for a more involved study of the course subjects. Chapters on trade in goods and

factors build upon the textbooks from Feenstra and Taylor (2014) and Feenstra (2004).

The first gives a more intuitive treatment of international trade models and empir-

ics, whereas the latter one is more advanced. Both books are highly recommended

and can be used for other courses provided by the chair of "International Economics".

Moreover, the three books provide further topics that are highly relevant for theses

in International Economics. The treatment of the issues on international migration

and on the brain drain is based on different sources (notably Borjas, 1987; Dustmann

and Görlach, 2016; Ottaviano and Peri, 2012; Docquier and Rapoport, 2012). Notice

that the lecture notes cannot be seen as substitutes for the recommended books as

the descriptions in the textbooks are completely different. The textbooks describe the

models in a much broader context, whereas our courses focuses on more specific is-

sues. Moreover, the basic models discussed in this lecture are covered by many other

textbooks as well but the structure may be different compared to the structure of our

lecture notes. Nevertheless, the questions covered by the final examen will be based

on the lecture notes and the tutorials provided online. The textbooks are helpful

auxiliary materials and not complements or substitutes for the lecture notes.
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1 The Ricardo Model of Comparative Advantage

Why do some countries trade? The Ricardo (1821) model of comparative advantage

is one of the earliest attempts to answer this question in a very parsimonious way.

Why parsimonious? Most importantly because the assumptions about the production

process. Ricardo (1821) proposed a theory in which workers produce final goods

in different sectors. Labor productivity in his theory is constant and determined by

the state of technology in the respective sector in which the worker is employed.

Workers are able to switch sectors without frictions that prevent them from being

hired by particular firms. As long as some firms offer a higher income than others,

all workers will want to move to the high wage firms as a consequence. Trade takes

place between two different countries that are assumed to produce two goods using

only labor inputs. For the sake of simplicity, other factors such as capital or land

are omitted from the analysis. Thus, we refer to this model as a 2× 2× 1 model: 2

countries (Home and Foreign) trade goods from 2 different industries (Good 1 and

Good 2) that are produced by input of 1 factor (labor). The chapter builds on Feenstra

(2004) and Van Marrewijk (2012).

1.1 The model basics

Workers are assumed to be homogeneous. This implies that they have similar char-

acteristics, such as age, skill or ability. The implications of this assumption is best

described by the idea of clones working in factories with different technologies. Dif-

ferences in worker productivity stem from technology differences rather than from

worker heterogeneity. The latter channel is switched off by assumption. Productiv-

ity differentials among the same workers employed in different sectors and/or dif-

ferent countries emerge through differences in technology across sectors and across

countries. Only within a country-specific sector, all workers are identical and pro-

duce goods with the same labor productivity. Moving from one to another sector
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changes the respective worker’s productivity depending on the technology differ-

ences between the two sectors.

Goods production. The assumptions on technology and the absence of more than

one input factor of production give rise to production functions with constant la-

bor productivity. Worker productivity is independent from the level of production

within a particular sector. One additional worker always increases production by the

same constant factor and the factor itself depends on the technology parameter. Put

differently, the marginal productivity of labor is constant. The production functions

themselves can be characterized by sector-specific technology parameters, denoted

by a, measuring the number of workers necessary to produce one unit of the output

good. The higher this input coefficient, the less efficient the technology within a par-

ticular sector i. The productivity of one worker is equal to the marginal productivity

GPi = 1/ai where GPi denotes the marginal productivity of a worker employed in

sector i.

The sectors within each country can be distinguished by index i. One unit of good i

must be produced by input of ai workers. The production functions of both countries

can be summarized by the following linear production functions

y1 = (1/a1)L1 , y2 = (1/a2)L2 ,

y∗1 = (1/a∗1)L∗1 , y∗2 = (1/a∗2)L∗2 . (3.1)

Output in sector i is denoted by yi and it depends on the total number of workers

employed in that sector, that is, Li. Put differently, one worker can produce 1/ai

units of the output good. Total production in each sector is therefore equal to the

total number of workers employed times individual worker productivity. All foreign

functions and variables are labeled using an asterisk.

Notice that consumers are indifferent between consumption of good i produced by

foreign firms and consumption of good i produced by domestic firms. Good i is



90 CHAPTER 3. CANONICAL TRADE MODELS

homogeneous and therefore identical across countries. Import or export may still be

beneficial for both Home and Foreign because of technology differences.

The endogenous variable in this model is the sector-specific labor input, Li. However,

labor inputs are limited by the total endowment. For the time being we assume that

there is no migration between countries and each country’s level of unemployment is

zero. Thus, the total labor endowment governs the available amount of inputs in both

sectors. We account for this restriction by introducing the following full endowment

condition:

L1 + L2 = L̄ , L∗1 + L∗2 = L̄∗ . (3.2)

All workers are employed either in sector 1 or in sector 2 so that the sector-specific

inputs of labor add up to total endowment L̄ in Home and total endowment L̄∗ in

Foreign.

We reduce the number of equilibrium conditions to one equation with two unknowns

in each country by combining the production functions (3.1) and the full employment

conditions (3.2) as

y1a1 + y2a2 = L̄ , y∗1a∗1 + y∗2a∗2 = L̄∗ , (3.3)

which can be solved to give the production possibility frontiers by solving for y2 and

y∗2

PPF: y2 =
L̄
a2
− y1a1

a2
, y∗2 =

L̄∗

a∗2
−

y∗1a∗1
a∗2

(3.4)

Figure 3.1 shows the PPFs for Home and Foreign. It is worth mentioning that the

slope of the PPFs represent the opportunity costs of production in sector 1. Suppose

you want to produce one more unit of good 1. How many goods of sector 2 must be

given up for the additional output in sector 1? The answer is that a1/a2 goods have

to be given up in order to get the extra amount of labor input required in sector 1,

which is ∆L1 = a1. How many goods could have been produced in sector 2 using this
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particular amount of labor? One worker can produce 1/a2 units of good 2. Therefore,

the a1 workers could have produced a1/a2 goods in sector 2.

Figure 3.1: The production possibility frontier at Home and Foreign
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Moreover, the shape of the two budget constraints is different at Home and at Foreign

by assuming without loss of generality that a∗1
a∗2

> a1
a2

. The foreign production possi-

bility frontier is steeper than the domestic production possibility frontier. The slopes

represent the opportunity costs of production. Thus, opportunity costs in the foreign

sector 1 are higher than the opportunity costs in the domestic sector 1. This result

solely stems from the assumptions imposed on technology.

Optimal production program. Production in the closed economy must equal con-

sumption because goods cannot be imported in order to augment production facilities

and all production must be sold to domestic consumers. As a consequence, the invisi-

ble hand guides producers and consumers to the point where no resources are wasted

and production equals consumption. Every worker receives a wage w, which can be
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spent on the two different commodities produced in the two different sectors. First

we derive all equilibrium outcomes for the autarky scenario in the closed economy

setting of the model. Those results serve as benchmark for evaluating the effects of

trade liberalization on welfare. We are going to ask how wages and utility change

when markets open up to free trade. The answer can be given comparing the key

variables before and after the goods market liberalization.

Consumption is limited by budget E that can be spent on C1 and C2 evaluated at

goods prices P1 and P2. Total expenditure can’t exceed the household’s budget E,

which translates into

C2 =
E
P2
− C1P1

P2
, C∗2 =

E∗

P∗2
−

C∗1 P∗1
P∗2

. (3.5)

The budget constraint can be used in order to solve for the optimal consumption

and production program but before doing so we have to characterize the consumers’

preferences. Every possible consumption program can be associated with a particular

utility level that allows the consumer to discriminate between the different outcomes.

By consumption program we refer to a particular consumption mix C1, C2. To keep

things as simple as possible we assume that all consumers are represented by one

consumer consuming the complete production output from sector 1 and sector 2.

Preferences enable consumers to evaluate total consumption by

U(C1, C2) = Cα
1 C1−α

2 . (3.6)

Unless otherwise stated, we assume that preferences are Cobb Douglas or at least

have comparable properties. Notice that one particular level of utility Ū can be asso-

ciated with many different combinations of C1 and C2 for which the level of utility,

U, is identical. We say that the representative consumer is indifferent between all

combinations of consumption programs associated with the same level of utility, Ū.

The preferences formulated in (3.6) allow consumers to substitute consumption of one
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good with consumption of the other good, leaving the total level of utility constant.

The consumption ratio between both goods that is necessary to keep utility constant

is governed by the elasticity of substitution α and by the level of consumption C1 and

C2. Generally speaking, we know that more consumption always increases utility.

Shifting the indifference curve outwards is therefore associated with higher welfare.

Rational consumers target the highest indifference curve that can be reached condi-

tional on the available budget of the household. The respective indifference curve can

be found using a utility maximization problem

max
C1,C2,λ

U(C1, C2) subject to E = C1P1 + C2P2 (3.7)

that has to be solved in both countries through changing C1 and C2 until the maximum

level of utility is reached. The solution must not violate the budget constraint (3.5).

We can use the Lagrangian method in order to compute the equilibrium consumption

levels through

L = Cα
1 C1−α

2 + λ(E− C1P1 − C2P2) , (3.8)

where λ is the shadow value of income. The first order conditions of this problem can

be derived through the first derivative of the Lagrangian with respect to C1 and C2,

∂L
∂C1

= αCα−1
1 C1−α

2 − λP1 = 0 ,
∂L
∂C2

= (1− α)Cα
1 C−α

2 − λP2 = 0 . (3.9)

Both can be solved for λ in order to obtain

P1

P2
=

α

(1− α)

C2

C1
=

∂U/∂C1

∂U/∂C2
. (3.10)

The highest indifference curve is the one that is tangential to the budget constraint,

which is the indifference curve with a slope equal to the relative goods price. More-

over, the consumption point must fall together with a feasible production point lying

on the production possibility frontier. Consumption points above the production pos-

sibility frontier may yield a higher utility but they are not reachable at the given bud-
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get level. Points below the frontier are feasible but resources would be wasted. Thus,

the optimal solution is the consumption point on the PPF that fulfills the properties

derived in (3.10).

Wages in the Ricardo model. Labor markets are assumed to be competitive. Firms

in both industries compete for workers who may instantaneously switch between

sectors. Both sectors have to pay the same wages in order to avoid giving incentives

to move to the sector that pays a higher wage. Moreover, workers receive a wage

that equals the value of their marginal product evaluated at equilibrium goods prices.

Suppose that workers receive a wage w1 in sector 1 and w2 in sector 2, both being

equal to the value of the workers marginal productivity within the respective sector.

One additional worker in sector i generates additional output, 1/ai, of the respective

good sold for price Pi. In equilibrium w1 = w2 ⇒ P1
1
a1

= P2
1
a2

. Otherwise only one

sector, the sector that pays higher wages, can be active. We use this condition to derive

P1
1
a1

= P2
1
a2

, (3.11)

which can be rearranged in order to obtain

P1

P2
=

a1

a2
(3.12)

Wages in both sectors can be equal if and only if the slope of the budget constraint

( P1
P2

) equals the slope of the production possibility frontier ( a1
a2

).

Notice the difference between absolute and relative prices. Wages depend on the

absolute price in a given sector, whereas most of the equilibrium conditions derived

in the remainder of this course depend on relative prices denoted by a small p. We will

always distinguish between the autarky and world market levels of certain variables,

which are distinguished by index w (world market) and index a (autarky).
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Putting the whole model together. The optimal consumption and production pro-

gram can be derived in Figure 3.2. We draw the production possibility frontiers, the

budget constraints and the utility indifference curves for Home and Foreign in sepa-

rate graphs. The PPF and the budget constraints fall together under autarky and the

slope of the budget constraint must be equal to the relative goods price. The relative

goods price itself must be equal to the ratio of the input coefficients and the consump-

tion/production points must lie on both the PPF and the budget constraint. The only

way that all conditions are fulfilled is if both PPF and budget constraint lie together.

The first order condition of the utility maximization problem is fulfilled in Y1, Y2 and

Y∗1 , Y∗2 in Figure 3.2. Obviously, the slope of the indifference curve equals the relative

goods price, represented by the slope of the budget constraint. The consumption

point is feasible because it lies on the PPF. Notice that we are using capital letters to

denote absolute production levels: for example, Y1 is the level of production in sector

1.

Figure 3.2: Optimal production/consumption under autarky
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The consumption points are identical to the production points under autarky. We

therefore neglect them on the graph.

1.2 Gains from trade

Suppose that the economies open up to free trade. Producers can export goods at

world market prices. Consumers can choose between purchasing foreign goods in

order to substitute consumption of domestically produced goods. Thus, the autarky

prices determined in the previous paragraph are no longer binding. That said, we will

show that both economies are better off under free trade due to positive gains from

trade. Producers will specialize according to comparative advantage: every country

exports the good it can produce with lower opportunity costs of production and it

imports the good where it has an opportunity cost disadvantage. Due to the linearity

of the production function both countries completely specialize in the production of

one of the two sectors. All workers move into the comparative advantage sector and

the other sector shuts down completely.

Sound knowledge of the mechanics behind the effects at work is the key to understand

the relationship between the relative goods prices under autarky. Suppose the two

countries in our model can be characterized by

1/pa =
P2

P1
> 1/p∗a =

P∗2
P∗1

. (3.13)

This relationship tells us that the assumptions of the model are such that the relative

autarky price of good 2 is higher in Home than in Foreign. But how do such differ-

ences emerge? Notice that the relative autarky prices reflect the opportunity costs of

production under autarky. Opportunity costs can be explained by international tech-

nology gaps. The opportunity costs of producing good 2 are lower in Foreign than

in Home if the foreign country has a comparative cost advantage due to a relatively

more advanced technology within this particular sector. It is the term "relative" that
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is important for understanding the determinants of international trade. The absolute

advantage is important in determining the relative price ratio under autarky. Instead,

the relative technology advantage compares one sector’s productivity relative to the

other sector’s across countries. The price differences across countries under autarky

allow us to derive the pattern of trade intuitively.

Consumers in Home have an incentive to purchase good 2 from foreign suppliers as

the good is relatively cheaper there. The autarky price differential generates incen-

tives for domestic firms in sector 1 to produce more. Their output can be sold for

higher prices in the foreign market. Thus, domestic resources shift towards sector 1

and the supply gap of sector 2 goods can be bridged through imports from Foreign.

For the same reason we find the opposite pattern in the foreign country. From a for-

eign perspective the world market price must lie between the autarky prices as well.

Having said that, it is easy to verify that foreign consumers can purchase good 1 from

firms in Home and focus their resources on sector 2 instead. Moreover, goods prices

adjust until trade between the two countries is balanced.

The free trade scenario is depicted in Graph 3.3. The slope of the budget constraint

equals the relative world market price pw = Pw
1 /Pw

2 , which is the same in both Home

and Foreign. Thus, the slope of the home and foreign budget constraints must be

equal under free trade. Moreover, we already know that the relative world market

price lies between the relative autarky prices: pa < pw < pa∗. The budget constraint

in Home becomes steeper and the budget constraint at Foreign becomes flatter when

going from autarky to free trade.

The initial consumption point is no longer optimal because the representative con-

sumer can reach a higher indifference curve. The budget constraints can be shifted

outwards until they intersect the PPFs at the specialization points Y1 in Home and

Y∗2 in Foreign. This scenario is depicted in Graph 3.3. The first order conditions for

the utility maximization problem are fulfilled at the new consumption point, where

the slope of the indifference curve is equal to the relative world market price. This
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point is represented by the tangency point between the indifference curve and the

budget constraint located at C2, C1 and C∗2 , C∗1 . We can easily verify that the respective

world market price is such that world trade is balanced. Production in Home is Y1.

All workers move into sector 1. Consumption is at a lower level C1 than production,

which is at Y1. The difference between production and consumption is exported to

Foreign. Home imports are determined by the consumption level of good 2. Sector 2

is inactive in Home so that all consumption of good 1 is imported from abroad. The

opposite pattern can be found in Foreign. It can be seen that home imports of good

2 equal foreign exports of good 2 and home exports of good 1 equal foreign imports

of good 1. The world market price is such that trade between the two countries is

balanced. Moreover, we can see that both countries are better off. Home and Foreign

can reach a higher indifference curve Uw and U∗w.

Figure 3.3: Optimal production/consumption under free trade
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