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RESEARCH QUESTION

• It is well known that richer countries ex-
port higher quality (Schott, 2004)

• Yet, when analyzing comparative advan-
tages, we typically assume that product
characteristics are exogenous (e.g. capital
intensity or contract dependence) and that
countries compete within products by pro-
viding the same good

• How does quality differentiation impact com-
parative advantages and hence specialization
across products?

STYLIZED FACT
Industrialized countries are active across
the full range of products while developing
countries specialize in ‘simpler’ products
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KEY RESULTS AND IMPLICATIONS

Quality differentiation supports a ‘nested-
ness’ pattern of international specializationFigure 2: Revealed comparative advantages in an Nc countries, Np products world

0 200 400 600 800 1000 1200
0

20

40

60

80

100

120

140

Products

C
ou

nt
rie

s

and Hausmann (2009) and Tacchella et al. (2012) work the other way round. They

start from observed trade-data and assess the strength of countries and the complexity

of products based on these data. Hence, we can use our framework to evaluate how

precise the proposed algorithms can reflect the fundamental strength of countries and

complexity of products for a world-economy as characterized by our simple model. In

particular, we can take a random realization of the equilibrium matrix M as discussed

in section 4.2 and apply the proposed algorithms to it. We can then compare the

implied rankings of countries and products to the fundamental rankings underlying

our model. Table 1 shows the mean and the standard deviations for the according

rank correlations as observed from a Monte Carlo simulation of 1000 random draws of

the equilibrium matrix M .
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Implications
• Leads to a censored regression model to es-

timate the link between a country’s GDP
per capita and the quality of its exports
• Gains from international specialization

across products mostly accrue to develop-
ing countries
• Can explain why over time rich and poor

countries increasingly export the same
products

ECONOMIC ENVIRONMENT AND MAIN MECHANISM

• Ricardian model with many countries that
differ in their skill level r and many prod-
ucts that differ in their complexity i (based
on Costinot, 2009)

• Comparative advantages rooted in a com-
plementarity between a country’s skill and
the difficulty of production σ(i, q)

Products differ in complexity: 
# of tasks in O-ring production process
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• Firms take i as given and endogenously
choose quality q
• For a given product, quality differentiation

allows firms to tailor their output to better
match the skill levels of their workforce
• Quality differentiation subject to functional

minimum-requirements (product specific)

Products differ in complexity: 
# of tasks in O-ring production process
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Production always 
needs to satisfy 

functional minimum 
requirements

DETAILS
• Box-size-quality preferences
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• CRS production technology

xi,q = f(r, σ(i, q))L(r)

• Optimal quality maximizes productivity
in quality-adjusted terms

qi(r) := argmax
q≥1

qf(r, σ(i, q))

• Key assumptions
1 Complementarity between skills and

difficulty of production
∂2 ln(f(·))
∂r∂σ

> 0 , σi > 0 , σq > 0

2 Quality upgrading more demanding
for more complex products

∂

∂i

[
∂ ln(σ(·))

∂q
q

]
≥ 0

• qi(r) is increasing in r ( 1 ), decreasing in i
( 2 ), i.e. in country r all products i ≤ ĩ(r)
can be produced at ‘preferred quality’

COMP. ADVANTAGE
• Comparative advantages driven by pro-

ductivity in quality-adjusted terms
d2 ln(qi(r)f(·))

drdi
=
∂2 ln(f(·)
∂r∂σ︸ ︷︷ ︸
1 : >0

σi︸︷︷︸
>0

+
∂2 ln(f(·)
∂r∂σ︸ ︷︷ ︸
1 : >0

σq︸︷︷︸
>0

dqi(r)

di︸ ︷︷ ︸
2 : ≤0

=0 if σ(i, q) = iq
Figure 4: Comparative advantages across products
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4 Equilibrium

In this section, we derive the equilibrium in our economy. To carve out the main

mechanisms of interest, we will henceforth assume that a case according to Proposition

1(ii) prevails. We will discuss robustness of our main insights in appendix B.

The competitive equilibrium will be such that consumers maximize utility, firms max-

imize profits, and the markets for all products and all types of labor clear. In general,

of course, this equilibrium will be shaped by non-trivial interactions between demand

and supply-side forces. It turns out, however, that summarizing these interactions

in one simple and intuitive condition will go a long way towards characterizing this

equilibrium, in particular with respect to international specialization across products

which is our main focus here. To derive this condition, we will consider labor market

clearing next.

4.1 Equilibrium wage

With inelastic labor supply, labor markets clear if firms are willing to fully employ all

types of labor at the prevailing equilibrium wage rate. To analyze when this will be the

case, it is instructive to first consider a world with no functional minimum-requirements
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EQUILIBRIUM WITH σ(i, q) = iq

• With no functional minimum-requirements,
production is always at preferred quality,
i.e. there are no comparative advantages

• Unique equilibrium wage (wr = 1)
wr =g̃(r) ∀ r ∈ R

g̃(r) :=
q̃i(r)f(r, σ(i, q̃i(r)))

q̃i(r)f(r, σ(i, q̃i(r)))

q̃i(r): preferred quality

• With functional minimum-requirements
same equilibrium wage if sufficient skills

L

∫ r

r̃(̂i)

g̃(r) dFr(r) ≥
∫
i∈I:i≥î

L̃d
i di, ∀ î ∈ I

• Each country competitive for all products
that it can produce at preferred quality
i ≤ ĩ(r)
• ĩ(r) increasing ⇒ ‘nestedness’

EMPIRICS
• According to theoretical model: country is

competitive for a product iff it can produce
at preferred quality

• Censored regression model

ln
(
q̃ki,t
)
=di,tαi + βi ln(y

k
t ) + uki,t

uki,t
∣∣di,t, ykt ∼ N(0, σ2

i )

ln
(
qki,t
)
=

{
ln
(
q̃ki,t
)

if q̃ki,t ≥ 1

NaN otherwise

OLS ML
Mean βln(GDP/cap) 0.13 0.96
Share βln(GDP/cap) pos. 82.3% 99.8%
Share βln(GDP/cap) pos. at 5% 51.3% 98.6%
Share βln(GDP/cap) pos. at 1% 39.2% 98.3%
Share βln(GDP/cap) neg. at 5% 4.8% 0%
Controls No No
Year FE Yes Yes
Mean(R2) 0.64
Mean(N) 1429 2215

GAINS FROM TRADE
• With sufficient skills: country r competi-

tive for all products i ≤ ĩ(r)
• Highest skilled countries with ĩ(r) ≥ i

competitive for all products
– Same relative price of imported

goods as under autarky
– No gains from trade for highest

skilled countries
• Gains from trade inversely related to r


