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The Global Economy

economic globalization:
I international integration of commodity, capital and labor markets
I phenomenon of unprecedented size

1960-2010, volume of trade (import+export)/GDP:
I 0.26 → 0.90 (GER)
I 0.08 → 0.57 (Spain)
I 0.22 → 0.57 (UK)
I 0.08 → 0.29 (US)
I 0.04 → 0.92 (Korea)
I 0.11 → 0.77 (China)

why trade and macroeconomics?
I global recessions
I global imbalances
I technological/policy externalities between countries
I tension between political and economic integration
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Main Drivers of Globalization: Policies

political stimulus to cooperation and integration after WWII

fall of communism

dismantling of man-made barriers:
I expansion of the European Union
I NAFTA (1994)
I Mercosur (1991-94)
I ASEAN FTA (1992-2003)
I China’s accession to the WTO (2001)

average import tariff fell from 14% in 1952 to 3.03% in 2010

yet, these are not the main drivers of the recent globalization boom
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Main Drivers of Globalization: Technology

technological innovations:
I faster and cheaper transportation

Levinson (2008):
I the introduction of the container in 1955 made shipping cheap, and by doing
so changed the shape of the world economy

other examples:
I railroad costs declined from 0.18$ per ton-mile in 1890 to 0.02$ in 2000
I air transport costs dropped by 92% between 1955 and 2004

yet, these are not the main drivers of the next wave of globalization
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Trading Technology: Yesterday and Tomorrow

containers changed shipping...

...the Information and Communication Technology is changing the nature of
trade
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The ICT Revolution

the cost of international calls:
I in 2005 was 1/10th of the cost in 1955 (Germany)

cost of transmitting a bit over an optical network:
I decreases by half every nine months (Butter’s law)

number of internet users:
I around 20 million in 1994
I more than 2,000 million in 2010

ICT revolution led to the reorganization of production around the world
I global supply chains
I vertical specialization
I offshoring
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Basic Facts about Trade Flows

structure of trade:
I North-North trade ' 52%
I North-South trade ' 33%
I South-South trade ' 15%

most of North-North trade is Intra-Industry Trade (IIT):
I simultaneous import and export of similar products

North-South trade is the fastest growing component of world trade

the volume of trade (Export/GDP) varies with income:
I 24% in low income countries
I 37% in middle income countries
I 42% in high income countries
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Global Trade Flows: a Snapshot
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Who Are the Main Exporters?
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What Do Advanced Countries Export?
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Goods, Firms and Trade

merchandise accounts for 70% of export (services 30%)

not all goods are traded
I main traded products: computers, cars, chemicals, clothing, intermediates,
fuels and mining

I agriculture accounted for 40% of trade in 1950, since 1995 it is less than 10%
and falling

not all firms export
I share of exporters among manufacturing firms:

F US (2002) → 18%
F Norway (2003) → 39.2%
F France (1986) → 17.4%
F Japan (2000) → 20%
F Chile (1999) → 20.9

I only the most productive firms export
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A Brief History of Trade Theory
Adam Smith (1776)

I benefit of specialization - absolute advantage

David Ricardo (1817)
I (technological) Comparative Advantage (CA)

Eli Heckscher- Bertil Ohlin (1919-1933)
I factor proportions

multi-good synthesis of CA models
I Ricardian CA: Dornbusch, Fischer & Samuelson (1977)
I HO CA: Dornbusch, Fischer & Samuelson (1980)

New Trade Theory: Krugman (1979), Lancaster (1979)
I IIT between similar countries
I imperfect competition, IRS and (symmetric) firms

recent emphasis: intra-sectoral trade + technology differences
I Eaton & Kortum (2002) → quantitative Ricardian model
I firm heterogeneity: Melitz (2003), Bernard, Jensen, Eaton & Kortum (2003),
Eaton, Kortum & Kramarz (2011)
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Road Map

review of basic Ricardian models → go quantitative:
I modeling technology differences
I estimating the model to explain trade flows
I quantify the GFT

two "macro" applications:
I global imbalances
I trade volumes during the great recession

production offshoring
I welfare consequences (application: the rise of China)

trade, offshoring and labor market outcomes
I wage inequality (skill premia, residual inequality)
I unemployment in the global economy

policy making in an interdependent world
I policy externalities due to globalization
I effects of globalization on political organization
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A Workhorse Ricardian Model

the idea that technology matters for trade goes back to Ricardo (1817)

a modern synthesis:
I Ricardian model by Dornbusch, Fischer & Samuelson (1977)

reason for trade:
I exogenous differences in technology across countries

2 countries:
I home and foreign(*)

one factor of production, labor, in fixed supply (L and L∗)

continuum [0, 1] of goods

perfect competition
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Technology

country- and good-specific unit labor requirements:
I a (z) and a∗ (z) = workers required to produce 1 unit of good z

relative home productivity

A (z) ≡ a∗ (z)
a (z)

I rank all goods so that A (z) is decreasing in z
I assume that A (z) is a continuous function of z

price = marginal cost:

p (z) = a (z)w and p∗ (z) = a∗ (z)w∗

I w and w ∗ are wages

good z will be produced in the home country iff:

p (z) < p∗ (z) ⇐⇒ A (z) >
w
w∗
≡ ω
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Specialization

draw the condition for home production in the space (ω, z)

ω < A (z)

given ω, there is a good z̄ such that ω = A (z̄)
I goods with z < z̄ are produced in home
I goods with z > z̄ are produced in foreign

determinants of comparative advantage:
I technology and wages

yet, wages are endogenous:
I how do we solve for ω? look at the demand side
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Preferences

assumptions:
I identical preferences
I constant expenditure shares:

θ(z) = share of income spent on all goods i ∈ [0, z ]
θ(z̄) = share of income spent on home goods

value of home import = value of foreign imports:

wL [1− θ(z̄)] = w∗L∗θ(z̄)

I rearrange:

ω =
L∗

L
· θ(z̄)
1− θ(z̄)

= B
(
z̄ ,
L∗

L

)
I upward sloping relationship in the space (ω, z̄)

F the more is produced at home, the higher the demand for home labor and thus
home wages
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Equilibrium

ω̄ = A (z̄) and ω̄ = B (z̄ , L∗/L)

A(z)

z10 z
produced at

home
produced in

ROW

ω

B(z, L*/L )

GFT*

GFT
A(z)

z10 z
produced at

home
produced in

ROW

ω

B(z, L*/L )

GFT*

GFT

Gino Gancia (CREI and BGSE) Lecture 1-2, BMSS July 7-8, 2014 18 / 54



Gains from Trade: Proof

compute the domestic real wage, w/p (z), under autarky:

w
p (z)

=
w

a (z)w
=

1
a (z)

∀z

in free trade:
I for goods produced at home, z < z̄ :

w
p (z)

=
w

a (z)w
=

1
a (z)

I for imported goods, z > z̄ :

w
p (z)

=
w

a∗ (z)w ∗
>

1
a (z)

because the condition for foreign production is a (z)w > a∗ (z)w ∗

same for Foreign:
I positive GFT, irrespective of the level of productivity
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DFS: Comments

the model can be used to study the effects on welfare and specialization of:
I changes in country size and migration
I technological progress

key lesson:
I GFT are always positive, even if a country has an inferior technology

some limitations:
I does not generalize easily to more than two countries (Jones 1961, Wilson
1980)

I little role for geography and barriers to trade
I hard to take to the data
I where do differences in technology come from?

next step:
I develop a version suitable for quantitative analysis
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Eaton & Kortum (2002, 2012): Key Ideas

Eaton & Kortum (EK, 2002, 2012):
I generalize DFS to N > 2 countries
I add bilateral trade barriers (geography)

how? taking a probabilistic approach to technology
I in each country productivity across goods is drawn from a given distribution
I cross-country differences are summarized by the parameters of the distribution

model predicts bilateral trade flows as function of:
1 average technology in each country (absolute advantage)
2 technology heterogeneity (comparative advantage)
3 bilateral geographical barriers
4 country size
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EK (2002, 2012): Applications

using structural predictions:
I model parameters can be estimated using bilateral trade and wage data

the estimated model is used to perform exercises such as computing:
I actual gains from trade
I welfare effect of moving to free trade
I welfare effect of technology improvements in one country

state-of-the-art quantitative model:
I can be extended to incorporate more determinants of comparative advantage
(such as differences in endowments)

I can be used for policy analysis
I predictions can be used for testing
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Simplified Model: Markets and Prices

all markets are competitive
I prices = marginal cost

price of good j produced in country o sold in country n:

pn,o (j) = MC = ao (j)wodo ,n

where:
I wo = wage in country o (origin)
I ao (j) = unit labor req. of country o in good j
I do ,n = (iceberg) cost of distance between o and n

shopping around:
I price actually paid = lowest across all sources

pn(j) = min
o
{pn,o (j)}
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Technology

ao (j) is the realization of iid draws from a Frechet distribution:

Pr [ao (j) ≤ a] = 1− e−(Aoa)
θ

I or:

ao (j) =
x1/θ
j

Ao
where xj ∼ exp(1)

key parameters
I Ao > 0, country-specific, governs the mean

F high Ao → higher probability to draw a low ao (j)→ better technology

I θ > 1, assumed equal across countries, governs the dispersion
F high θ → less variability

given θ, technology is entirely summarized by the set of Ao
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Frechet: an Example

distribution of productivity (1/ao (j)) Ao = 1, θ = 4

0 1 2 3
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1/a

Probability Density Function
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Distribution of Prices

distribution of price offers from country o to n:

I Pr [pn,o (j) ≤ p] = Pr
[
ao (j) ≤ p

wodo ,n

]
= 1− e−(An,op)

θ

I An,o ≡ Ao/ (wodo ,n)

distribution of prices paid in n:
I Pr [pn(j) ≥ p] = (joint) probability that prices from all sources are above p

Pr [pn(j) ≥ p] = ∏N
o=1

[
e−(An,op)

θ
]
= e−(Ānp)

θ

F with Ān ≡
[
∑N
o=1 (An,o )

θ
]1/θ

I realized prices in country n are ∼ Frechet with parameter Ān
1 prices are high if all wo , do ,n are high and Ao low (low Ān)
2 if do ,n = 1 ∀o , n → same prices everywhere (LOP)
3 otherwise, more remote countries have higher prices
4 prices fall with the number of countries
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Export Probability

probability that o exports good j to n:

Pr [pn,o (j) ≤ min {pn,s (j); s 6= o}]

I (joint) probability that all other prices are higher than pn,o (j)

average probability that o exports any good to n:

πn,o =

(
An,o
Ān

)θ

=
[Ao/ (wodo ,n)]

θ

∑No=1 [Ao/ (wodo ,n)]
θ

I think of An,o as country o "competitiveness" in market n
F depends on technology, wages, distance

I probability that o is the cheapest supplier:
F ratio of country o "competitiveness" to the sum of all

by LLN πn,o is also the fraction of goods that n buys from o
I pins down the volume of bilateral trade
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Properties of Distributions

πn,o is derived using the properties of distributions

recall:
[ao (j)Ao ]

θ = x ∼ exp(1)
useful properties of exponential distributions

1 if x ∼ exp(λ) and k > 0 :

kx ∼ exp
(

λ

k

)
2 if x ∼ exp(λ), y ∼ exp(µ), x and y are independent:

z = min (x , y ) ∼ exp(λ+ µ)

Pr [x ≤ y ] = λ

λ+ µ
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Closing the Model

we need to solve for wages

demand:
I a simple case is as DFS with symmetric preferences across goods

impose market clearing by country (income = expenditure):

woLo = ∑Nn=1 πn,ownLn

I the wage adjusts so that a country can sell all its output

large system of nonlinear equations
I numeric solutions
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Estimating the Model

share of imports from o relative to domestic consumption:

πn,o
πn,n

=

(
An,o
An,n

)θ

=

(
Ao
An

1
do ,n

wn
wo

)θ

I in logs:

ln
πn,o
πn,n

= −θ ln do ,n + θ ln
(
Aow−1o

)
− θ ln

(
Anw−1n

)
the LHS is constructed from bilateral trade data

do ,n is proxied by:
I distance + dummies for common language, common border, being part of
same trade area

θ ln
(
Aow−1o

)
can be identified from source-country fixed effects

I using wage data and the estimated θ, the Ao can be retrieved
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Counterfactuals

some alternative estimation strategies are possible

moreover, the model in the paper is more general:
1 more general preferences
2 second input: intermediate goods (can be imported)

model is estimated with data for N = 19 OECD countries
I extended to other samples in recent papers

the calibrated model can be used to simulate alternative scenarios and
compute:

I welfare effect of moving to autarky (realized GFT)
I welfare effect of moving to free trade (potential GFT)
I welfare effect of technology improvements in one country
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Trade Volumes and Distance
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Technology Differences
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Estimated Gains from Trade
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Potential Gains from Trade

Gino Gancia (CREI and BGSE) Lecture 1-2, BMSS July 7-8, 2014 35 / 54



Trade and Technology Spillovers
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EK (2002) and the Gains from Trade: Caveat

utility (real wage) in EK(2002) can be expressed as:

Un = cAn (πn,n)
−1/θ

I where c is a constant

GFT fully summarized by two statistics
I the share of non-imported goods (πn,n)
I the elasticity of trade to distance θ
I Arkolakis, Costinot & Rodriguez-Clare (2012) show this is true in Armington,
Krugman (1980), Melitz (2003)

for most countries, these GFT are modest

yet, this formula depends crucially on the assumed distribution:
I θ allows us to extrapolate the (unobserved) cost of producing domestically the
imported goods

I moreover, estimating θ may be diffi cult (macro estimates > micro,
Simonovska & Waugh 2014)
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Costinot, Donaldson & Komunjer (2012), Chor (2010)

extend the model to study trade patterns across sectors
I instead of trade volumes across countries

new assumptions:
1 many sectors (k-index)

F within each sector [0, 1] continuum of symmetric differentiated varieties

2 technology:
F a deterministic component Akn (country and industry specific)
F plus a random component ako (j) variety-specific → generates within-sector
dispersion
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Testable Ricardian Predictions

normalized import share in sector k from country o :

xkn,o
xkn,n

=

(
Ako
Akn

1
dko ,n

wn
wo

)θ

if trade costs satisfy dko ,n = do ,n ·dkn
I for any two origins o and o∗

A1o
A1o∗
≤ ... ≤ A

K
o

AKo∗
⇐⇒

x1n,o
x1n,o∗

≤ ... ≤
xKn,o
xKn,o∗

I country o exports relatively more than country o∗ in industries in which it is
relatively more productive

empirical foundation for testing the Ricardian model across industries and
countries
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Testing the Ricardian Model
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Macro Application 1: Global Imbalances
current account (in 2011):

I net exports + net transfers + net factor income (interest & dividends)
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Global Imbalances

key questions:
I what are the real effects of global imbalances?
I what are the wage implications of eliminating them?

assume China (*) makes a transfer T to the US:
I recall

ω = A (z) and ω = B
(
z ,
L∗

L

)
I technology, A (z), is unchanged
I B (z , L∗/L) is unchanged too, because China and US spend the transfer in the
same way:

T =

US import︷ ︸︸ ︷
(1− θ) (wL+ T )−

US export︷ ︸︸ ︷
θ (w ∗L∗ − T ) → ω =

L∗

L
θ(z)

1− θ(z)

I result: no effect on ω and z
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Global Imbalances with Non-Traded Goods

different results with a home bias in consumption (non-traded goods)
I assume that a fraction k < 1 of income is spent on traded goods
I transfer must be in tradeables
I trade imbalance condition:

T =

US import︷ ︸︸ ︷
(1− θ) k (wL+ T )−

US export︷ ︸︸ ︷
θk (w ∗L∗ − T )

I normalizing w ∗ = 1 and rearranging:

wL =
1− k

k (1− θ)
T +

θ

1− θ
L∗

a transfer increases home demand for labor and its relative wage
I due to home bias, the location of demand matters
I with a higher w home specializes in fewer sectors
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Quantification: Global Imbalances with Non-Traded Goods

Dekle, Eaton & Kortum (2007):
I use a 42-country quantitative Ricardian model
I compute the wage adjustment of eliminating trade imbalances:

I less than +4% in China, Germany, or Japan (surplus countries)
I 7% decline in US
I real wages change much less

Dekle, Eaton & Kortum (2008):
I larger wage adjustments if factor mobility between sectors is lower
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Macro Application 2: Trade Over The Great Recession

Export/GDP

I global trade fell 30 percent relative to GDP during the Great Recession of
2008-2009
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Export/GDP: Selected Countries
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Explaining the Trade Collapse

proposed explanations:
I resurge of protectionism
I constraints to trade credit (following the financial crisis)
I fall in productivity
I demand effects:

F shift in demand away from manufactures and durables
F durables are traded more than non-durables

Eaton, Kortum, Neiman & Romalis (2011):
I use a quantitative model of trade to decompose the fall in trade/GDP

F the decline in demand explains 80% (64% due to durables)

I different findings with data from the Great Depression
F dramatic increase in US trade frictions in early 1930s
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The Model and the Shocks

key ingredients
I 22 countries (75% of world trade) + 1 ROW
I data on input-output structure, production and exports
I 3 macro sectors, j ∈ {N ,D , S} :

F nondurable, durables, services

four types of shocks:
1 shocks to sector j’s share in the final spending of country i

F e.g., consumers putting off buying cars or firms postponing investment

2 shocks to the frictions in exporting goods of type j from i to n
F e.g., tariff increases, “Buy America” provision, lack of trade credit

3 shocks to country i’s productivity in sector j
4 changes in country i’s trade deficits
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The Role of Trade Frictions

recall:
xn,o
xn,n

=
πn,o
πn,n

=

(
Ao
An

1
do ,n

wn
wo

)θ

Head-Ries Index: xn,o
xn,n
· xo ,n
xo ,o

= (do ,n · dn,o )−θ

I extracts (inversely) the pure trade friction component of the gravity equation
I holds in more general models consistent with gravity
I easily computed with bilateral trade data

if trade frictions increase → the index should fall
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Head-Ries Indexes

no clear fall of the HR index during the Great Recession
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Shares of Manufacturing in Final Demand
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Trade and the Global Recession: Results
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Further Readings

Bernard, Eaton, Jensen & Kortum (2003):
I add firm heterogeneity and imperfect competition
I the model explains why only the most productive firms export

Alvarez & Lucas (2007):
I more technical results, better solution algorithm

Fieler (2011):
I extend calibration to LDCs, add non-homothetic preferences

Caliendo & Parro (2012):
I welfare effect of NAFTA

Levchenko & Zhang (2013):
I evolution of comparative advantage over time
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What Did We Learn?

technological heterogeneity is at the core of Ricardian models:
I modeling productivity as random draws → summarize technological
heterogeneity with the parameters of a probability distribution

I useful to build tractable multi-country models

productivity is an important determinant of trade flows

trade flows can be used to estimate the state of technology across countries
(and sectors)

some lessons from quantitative Ricardian models:
I realized GFT may be small, but large potential gains yet to be realized
I country interdependence is strongly mediated by distance

macro applications
I trade is pro-cyclical
I rebalancing → wage reductions in deficit countries
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