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1. Motivation
• 1.1. Structural transformation (ST), a traditional view
(Kuznets 1973; Duarte & Restuccia 2010; Herrendorf et al. 2014)

– Three sectors: agriculture, manufacturing and services
– Transition from agriculture to services through manufacturing

• 1.2. The new wave linking ST to economic diversification
– Diversification and per capita income:
a hump-shaped pattern…
• employment and value added diversification (Imbs & Wacziarg 2003)
• export diversification (Klinger & Lederman 2006; Cadot et al. 2011)

– …or no re-specialization?
(Parteka 2010; Mau 2016)

3

1. Motivation

Illustration (2017 data)
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1. Motivation
• 1.3. Digging deeper into the sources of export diversification
– Extensive & intensive margins of exp. diversification (Cadot et al. 2011)
• exporting new products vs leveling export shares of existing products

– Various econometric explorations
(Parteka & Tamberi 2013; Mau 2016; Lectard & Rougier 2018)
• economic development, market size, economic openness, remoteness, etc.

• 1.4. Theil index: easily decomposable in many ways, just as…
Rubik’s cube
– We decompose Theil index into the quantity- and quality-driven
concentration, thus accounting for structural transformation of
exports along both quantity and quality dimensions
– Why? (see next slide)
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1. Motivation
• 1.5. There are two paths to higher export diversification
– Quality upgrading: climbing quality ladders
(Khandelwal 2010; Amiti & Khandelwal 2013)
• enhancing exports by raising quality and thus unit values

– Moving to nearby products : jumping to new ladders
(Hausmann & Klinger 2007; Hausmann & Hidalgo 2011)
• exporting new products close to countries’ RCA

• The question:
What is more important for increasing diversification –
mastering exports of new products or
improving the quality of existing ones?
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2. Constructing the index
• 2.1. Export concentration (Theil) index
– Unweighted Theil
index (Cadot et al. 2011):
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index (Parteka & Tamberi 2013):
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2. Constructing the index
• 2.2. Why weighting the index?
– Unweighted measure isolates country-specific trade patterns from those
typical for world trade structure (Parteka & Tamberi 2013, p. 124)
– The lack of homogeneity in classification units (Lessmann 2014, p. 37):
thus, unequal distribution of export value by products is natural
• For example, motor cars (HS 8703, world trade is above 700 USD bln in 2017)
vs photographic paper (HS 3703, world trade is lower that 1 USD bln in 2017)

– Weighted index measures the deviation of a country’s product-level export
structure from patterns of world demand (a country should aim at exporting
products according to these patterns to avoid over- or underproduction)
• We aim at checking if the product-level export structure is shifted from
“standard” structure represented by the world demand for imports
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2. Constructing the index
• 2.3. Decomposing the index (concept)
– There are examples of Theil index decomposition in the literature on
income inequality: i.e., Duro & Esteban (1998) decompose it into 4 parts:
•
•
•
•

productivity per worker
unemployment rate
activity rate over potentially active population
working-age population rate

– In trade economics, Theil index was decomposed only into the
extensive and the intensive margins of exports (Cadot et al. 2011)
– We develop a novel decomposition of Theil index into 2 components:
• concentration resulted from the differences in the structure of quantities
(export volumes in physical terms) between a country and the world
• concentration resulted from the differences in the structure of unit values
(reflect both prices – but eliminate the changes in world prices – and quality)
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2. Constructing the index
• 2.4. Decomposing the index (maths)
– We start from
the weighted index:
– Then add
and subtract
the same term:
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3. Empirical results
• 3.1. The distribution for the quantity-driven component of
Theil index approx. equals the distribution for the whole index
Theil index and its quantity-driven component,
kernel density distribution by countries (2017)
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3. Empirical results
• => The share of the quality-driven component of Theil index
for most countries is fairly small (less than a quarter)
Share of the quality-driven component,
kernel density distribution by countries (2017)
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3. Empirical results
• 3.2. But 1) only 65% of world trade consists of goods that are
relatively heterogeneous in quality (and thus prices), and…
Share of the quality-driven component & share of differentiated
products defined in Rauch (1999), by countries (2017)
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3. Empirical results
• … 2) quality ladders’ length for differentiated products is higher
Length of quality ladders by product groups defined in Rauch (1999),
kernel density distribution by countries (2017)

(UV_perc95 / UV_perc05)
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3. Empirical results
What are quality ladders?

• Quality ladders are longer for some products, e.g. locomotives, …
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3. Empirical results
What are quality ladders?

• … and shorter for others, e.g. unwrought nickel
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3. Empirical results
• 3.3 Even for differentiated products only, countries are more
likely to experience export concentration patterns different
from the world average due to the different mix of products
Share of the quality-driven component for all products & differentiated
products, kernel density distribution by countries (2017)
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3. Empirical results
• 3.4. High shares of the quality-driven component are more
typical for countries with low export concentration
Theil index & the share of the
quality-driven component, by countries (2017)
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3. Empirical results
• Findings:
– Our results do not support the idea that climbing the quality ladders
(quality upgrading within the existing products) is the best way to
proceed with structural transformation
– Rather, they favor the network approach by Hausmann et al. that
product mix is crucial for economic development
• That is, countries should move to more complex products first

– We agree with Wacker and Trenczek (2017) that quality upgrading is
unlikely to be a successful strategy on its own, esp. for developing
countries that export goods with less potential to increase unit values

21

Outline
1. Motivation

2. Constructing the index
3. Empirical results
4. How fragile are the results?
5. Concluding comments

22

4. How fragile are the results?
• The median share of the quality-driven component
across all countries is rather stable in dynamics
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4. How fragile are the results?
• However, individual countries sometimes experience outliers
due to sharp changes in unit values for major commodities
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4. How fragile are the results?
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5. Concluding comments
• Theil index allows one to calculate export concentration
due to the differences in the product mix & product quality
– Bulk of the differences are associated with product mix
=> this speaks in favor of changing the product mix first:

jump to longer ladders and then climb up!

• The results are stable as a whole, but…
• … much caution should be taken while analyzing
Theil index decomposition at the individual country level
– Outliers in physical volumes data may affect the
decomposition severely (for some country-year pairs)
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for your attention!
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