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Motivation

The Product/Industry Life Cycle (Dean 1950, Levitt 1965, Vernon

1966, Cox 1967, Williamson 1975, Clark 1985, Klepper 1997 etc. etc. )

There are several empirical regularities in market size, market
share, costs, profits, production technology as products go
from new to mature to obsolete.

Micro to Macro

Aggregate economies/industries produce a range of
products/services in different stages of the life cycle.
The composition of an economy/industry’s product range over
life cycle stages matters.

Globalization and Technical Change (e.g. Audretsch and Sanders

2007, 2010)

Political revolutions
Technological revolutions
Shifting comparative advantages (?)



Motivation

The Product/Industry Life Cycle (Dean 1950, Levitt 1965, Vernon

1966, Cox 1967, Williamson 1975, Clark 1985, Klepper 1997 etc. etc. )

There are several empirical regularities in market size, market
share, costs, profits, production technology as products go
from new to mature to obsolete.

Micro to Macro

Aggregate economies/industries produce a range of
products/services in different stages of the life cycle.

The composition of an economy/industry’s product range over
life cycle stages matters.

Globalization and Technical Change (e.g. Audretsch and Sanders

2007, 2010)

Political revolutions
Technological revolutions
Shifting comparative advantages (?)



Motivation

The Product/Industry Life Cycle (Dean 1950, Levitt 1965, Vernon

1966, Cox 1967, Williamson 1975, Clark 1985, Klepper 1997 etc. etc. )

There are several empirical regularities in market size, market
share, costs, profits, production technology as products go
from new to mature to obsolete.

Micro to Macro

Aggregate economies/industries produce a range of
products/services in different stages of the life cycle.
The composition of an economy/industry’s product range over
life cycle stages matters.

Globalization and Technical Change (e.g. Audretsch and Sanders

2007, 2010)

Political revolutions
Technological revolutions
Shifting comparative advantages (?)



Motivation

The Product/Industry Life Cycle (Dean 1950, Levitt 1965, Vernon

1966, Cox 1967, Williamson 1975, Clark 1985, Klepper 1997 etc. etc. )

There are several empirical regularities in market size, market
share, costs, profits, production technology as products go
from new to mature to obsolete.

Micro to Macro

Aggregate economies/industries produce a range of
products/services in different stages of the life cycle.
The composition of an economy/industry’s product range over
life cycle stages matters.

Globalization and Technical Change (e.g. Audretsch and Sanders

2007, 2010)

Political revolutions

Technological revolutions
Shifting comparative advantages (?)



Motivation

The Product/Industry Life Cycle (Dean 1950, Levitt 1965, Vernon

1966, Cox 1967, Williamson 1975, Clark 1985, Klepper 1997 etc. etc. )

There are several empirical regularities in market size, market
share, costs, profits, production technology as products go
from new to mature to obsolete.

Micro to Macro

Aggregate economies/industries produce a range of
products/services in different stages of the life cycle.
The composition of an economy/industry’s product range over
life cycle stages matters.

Globalization and Technical Change (e.g. Audretsch and Sanders

2007, 2010)

Political revolutions
Technological revolutions

Shifting comparative advantages (?)



Motivation

The Product/Industry Life Cycle (Dean 1950, Levitt 1965, Vernon

1966, Cox 1967, Williamson 1975, Clark 1985, Klepper 1997 etc. etc. )

There are several empirical regularities in market size, market
share, costs, profits, production technology as products go
from new to mature to obsolete.

Micro to Macro

Aggregate economies/industries produce a range of
products/services in different stages of the life cycle.
The composition of an economy/industry’s product range over
life cycle stages matters.

Globalization and Technical Change (e.g. Audretsch and Sanders

2007, 2010)

Political revolutions
Technological revolutions
Shifting comparative advantages (?)



Research Questions

Have countries experienced shifts in comparative
advantage over the life cycle?

Do the advanced economies specialize in new products?
Do the emerging economies specialize in mature products?
Are underdeveloped countries stuck in resources?

Does that matter?

For Growth?
For Exports?
For Inequality?
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Maturity

A Proxy for Maturity

Following Acs and Audretsch (1987), Bos, Economidou and
Sanders (2009), we compute the maturity of a product over time
by estimating:

exit = β0 + β1t + β2t
2 + γext + εit (1)

where,

EXijt is exports of product i by country j in year t.

exit = log
(∑

j EXijt

)
is (log) export quantity of product i in year t.

ext = log
(∑

j

∑
i EXijt

)
is the log of global exports in year t and

controls for the global business cycle.



Maturity

The Maturity Index

Mit = [∂exit/∂t] = β1 + 2 ∗ β2 ∗ t, (2)

evaluated at each t.

The lower (more negative) Mit , the more mature a product is.

Product categories can move back and forth over the life cycle.

Keep in mind the measure is basically growth in the global market for
product i in year t.

We calculate Mit for each Standard International Trade
Classification(SITC) 4-digit product over 1988-2005 from UN
COMTRADE database.
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Specialization

The Specialization Index

Following Balassa (1965, 1989), we also calculate a standard
Balassa index of revealed comparative advantage as follows:

BIijt =
EXijt/

∑
i EXijt∑

j EXijt/
∑

i

∑
j EXijt

(3)

where,

as before EX is exports and i , j and t index product, country and time,
respectively.

BIijt measures a country j ’s exports of a product i relative to its total
exports, divided by the global exports of this product relative to the
world’s total exports.

Comparative advantage is revealed, if BIijt > 1.
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Maturity of Exports

A Country Export Maturity Index

We calculate two measures, MAll
jt and MBI

jt to capture the overall
maturity of a country’s export basket over time.

First, MAll , we look at all products that a country is exporting each year,
then take the weighted average of the corresponding maturity indices,
using the export share of each product in each country as the weight.

Second, MBI , we only focus on the products where BI > 1, i.e. products

for which the country has a comparative advantage and take the export

share weighted average of corresponding maturity indices.
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Growth Regressions

Maturity and Growth

To examine the effect of the maturity measure on GDP growth, we
estimate a conventional growth regression using OLS
cross-sectional and panel regression at the country level:

gjt = α + β1gdpj0 + β2M
All
jt + β3opjt

+ β4kljt + β5hcjt + β6injt + εjt
(4)

where,

g is the growth rate of GDP per capita and gdpj0 is the log of initial GDP
per capita. β1 thus captures convergence.

MAll is the maturity of a country’s export basket, op is the openess ratio,
kl is the capital-labour ratio, hc measures human capital and in is
institutional quality.

We estimate this for all countries and for 5 groups of countries separately

based on the division from World Competitiveness Report 2010.
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Growth Regressions

Latent Class

Without imposing priors on the classification of countries and
allowing for multiple growth regimes, we estimate the growth
regression using a latent class model

gjt = αz + β1|zgdpj0 + β2|zMaAlljt + β3|zopjt

+ β4|zkljt + β5|zhcjt + β6|z injt + εjt|z
(5)



Maturity of Exports

We extract Export data of 619 SITC 4-digit products, 172
countries, 1988-2005 from UN COMTRADE database.

Table 1: Descriptives of COMTRADE Data

Code Name No. of Share of Mean Median
Products Exports Maturity Maturity

0 Food 107 0.087 0.032 -0.029
1 Beverages and tobacco 14 0.014 -0.053 0.004
2 Crude materials 100 0.045 -0.004 -0.046
3 Mineral fuels, lubricants 20 0.105 -0.209 -0.018
4 Animal and vegetable oils 14 0.005 0.033 -0.065
5 Chemicals 50 0.070 0.103 0.005
6 Manufacture 141 0.156 0.046 -0.021
7 Machinery and transport 88 0.318 -0.067 -0.018
8 Miscellaneous manufactures 79 0.151 0.068 0.017
9 Unclassified manufactures 6 0.049 -0.124 -0.067



Controls in Growth Regressions

We retrieve country-level data on growth and its determinants
from various sources.

Table 2: Descriptives of Country-Level Data

Description Source Mean Min Max SD Obs
gjt Average 3-year growth ratePWT 6.3 1.743 -16.53720.1543.707588
gdpj0 Initial GDP per capita PWT 6.3 10232 601 43085 9564 588
MAll

jt Maturity (all exports) COMTRADE-0.015 -0.352 0.483 0.066588

MBI
jt Maturity (RCA exports) COMTRADE-0.017 -0.360 0.489 0.071588

opjt (Imports+Exports)/GDP PWT 6.3 77.0 12.6 424.0 52.5 588
kljt Capital-Labour ratio PWT 6.3 116.5 -71.7 734.9 133.5588
hcjt Years of Schooling BL2005 6.6 0.68 12.89 2.81 588
injt Index of Rule of Law ICRG 3.802 0.333 6.333 1.496588
BL2005 refers to Barro and Lee(2005), ICRG refers to International Country Risk Guide.

Capital stock is constructed using the perpetual inventory method, following Hall and Jones (1999).



Growth Regression Results

Does Maturity matter for Growth?
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Growth Regression Results

All Countries

OLS RE RE
gdpj0 -0.317 -0.208 -0.208

(0.368) (0.280) (0.280)
MAll 0.593 0.492

(0.222) (0.162)
MBI 0.489

(0.163)
op 0.123 0.268 0.254

(0.126) (0.171) (0.172)
kl -0.765 -0.457 -0.465

(0.366) (0.276) (0.277)
hc 0.304 0.517 0.532

(0.274) (0.245) (0.245)
in 1.130 0.655 0.651

(0.326) (0.223) (0.223)
Constant 1.743 1.743 1.743

(0.170) (0.171) (0.171)
Observations 98 588 588
Standardized coefficients are reported.

Robust standard errors in parentheses

Bold at least p < 0.1

Exporting (specializing in)
newer products associated with
higher growth, controlling for
overall openess.

Convergence is not strong in
total data set.

Effects of other growth controls
are generally in line with theory.
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Growth Regression Results
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Growth Regression Results

Countries in Group 1-2

OLS RE RE
gdpj0 0.610 0.203 0.196

(0.352) (0.422) (0.423)
MAll 0.393 0.387

(0.289) (0.275)
MBI 0.370

(0.279)
op -0.0539 0.0854 0.0849

(0.523) (0.480) (0.481)
kl -1.769 -0.685 -0.653

(0.691) (0.979) (0.980)
hc -0.233 -0.180 -0.176

(0.531) (0.505) (0.506)
in 0.138 0.547 0.550

(0.517) (0.350) (0.351)
Constant 0.626 1.272 1.284

(0.538) (0.597) (0.599)
Obs 35 210 210
Standardized coefficients are reported.

Robust standard errors in parentheses

Bold at least p < 0.1

Group 1 and 2 include (35) less
developed countries in Africa,
South America and Asia(India).

Exporting(specializing) in newer
products is not significant.

In fact very few of the controls
are. No/inverted convergence.

Results are less robust.
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Growth Regression Results

Countries in Group 3

OLS RE RE
gdpj0 -4.166 -4.973 -4.918

(2.148) (2.455) (2.508)
MAll 1.410 1.401

(1.918) (0.684)
MBI 1.216

(0.692)
op -0.0419 -0.126 -0.0716

(0.841) (0.568) (0.575)
kl -0.346 -3.448 -3.493

(2.035) (2.114) (2.150)
hc 0.247 2.175 2.223

(0.810) (1.114) (1.133)
in 0.939 1.459 1.432

(1.069) (0.540) (0.546)
Constant 0.518 -1.203 -1.166

(1.521) (1.706) (1.742)
Obs 16 96 96
Standardized coefficients are reported.

Robust standard errors in parentheses

Bold at least p < 0.1

Group 3 includes emerging
economies (e.g. Brazil, China,
South Africa)

Exporting(specializing) in newer
products strongly associated
with growth.

Strong evidence of convergence.

Institutional quality and human
capital accumulation matter.
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Robust standard errors in parentheses

Bold at least p < 0.1

Group 3 includes emerging
economies (e.g. Brazil, China,
South Africa)

Exporting(specializing) in newer
products strongly associated
with growth.

Strong evidence of convergence.

Institutional quality and human
capital accumulation matter.
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(0.402) (0.325) (0.324)
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Obs 36 216 216
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Robust standard errors in parentheses

bold is significant p < 0.1

Group 4 and 5 include advanced
economies (e.g.OECD
countries).

Weak positive relationship
between exporting(specializing)
younger products and growth.

Weak evidence of convergence.

Negative insignificant effect of
institutional quality on growth.

Possible overlapping effects of
openess and maturity.
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However, ex ante grouping is somewhat arbitrary. Results are
vulnerable to (different) country classification.

Requires more flexible estimation strategies.



Growth Regression Results

Summary

What you export (specialize in) matters.

Growth regimes are heterogeneous.

However, ex ante grouping is somewhat arbitrary. Results are
vulnerable to (different) country classification.

Requires more flexible estimation strategies.



Growth Regression Results

Summary

What you export (specialize in) matters.

Growth regimes are heterogeneous.

However, ex ante grouping is somewhat arbitrary. Results are
vulnerable to (different) country classification.

Requires more flexible estimation strategies.



Growth Regression Results

Summary

What you export (specialize in) matters.

Growth regimes are heterogeneous.

However, ex ante grouping is somewhat arbitrary. Results are
vulnerable to (different) country classification.

Requires more flexible estimation strategies.



Latent Class Growth Regressions

Latent Class Results

Class 1Class 2Class 3
gdp0 2.327 -3.082 1.309

(1.74) (0.41) (0.21)
MAll 0.593 -1.616 1.104

(1.91) (0.45) (0.18)
op 0.725 -0.186 0.247

(0.96) (0.30) (0.15)
kl -3.457 0.595 0.08

(2.88) (0.45) (0.32)
hc -0.265 1.718 0.271

(1.26) (0.41) (0.29)
in 2.997 1.223 -0.052

(1.34) (0.37) (0.28)
Constant 1.68 2.906 1.309

(1.10) (0.29) (0.21)
Class1Pr 0.163

(0.04)
Class2Pr 0.3

(0.06)
Class3Pr 0.536

(0.72)

Three Classesa, 53.6% obs. in
Group 3.

Exporting mature products in
Group 2 brings growth.

The opposite is true for 3.

Strong evidence of convergence
only in Group 2.

Converging countries grow
faster when exporting mature
products.

aSpecification tests, e.g.likelihood ratio, AIC and BIC in favour of three than
two classes
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Latent Class Growth Regressions

Class Characteristics

Class 1Class 2Class 3
g 1.36 3.38 1.44
gdp 8187 9264 13328
MAll -0.023 -0.033 -0.003
op 83.097 76.574 76.156
kl 72.37 75.67 133.55
hc 5.642 5.729 6.896
in 3.125 3.732 3.907
Numbers denote the mean.

Class 1 includes less developed
countries. They grow slow, export
less mature products, very open,
low physical and human capital
endowment.

Class 2 include emerging economies
(e.g. China). They grow faster and
export mature products.

Class 3 include mostly advanced
economies. They are better
endowed in physical, human
capital, high institutional quality.
They export young products.
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Latent Class Growth Regressions

Class Transition Probabilities

To
From 1 2 3
1 26.1% 34.8% 39.1%
2 7.0% 35.0% 58.0%
3 5.3% 17.0% 77.7%
Numbers denote the percent of observations

that move from one class to another.

Class 3 is more stable than Class 2
and 1.

Interestingly, many observations
move from Class 2 to 3.

High frequency of class switch in
Class 1 and 2 requires further
robustness checks.
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Latent Class Growth Regressions

Characteristics of Transitions

Class 2→3Class 2Class 3
g 1.69 3.379 1.44
gdp 11585 9264 13328
MAll -0.004 -0.033 -0.003
op 86.06 76.57 76.16
kl 115.64 75.67 133.55
hc 6.25 5.73 6.90
in 3.94 3.73 3.91
Numbers denote the average.

Countries that make a transition
from 2 to 3 (e.g. Korea) export
relatively younger products.

These countries are superior to
Class 2, catching up with Class 3,
e.g. Korea.

High frequency of switching in
Class 1 and 2 requires further
robustness checks.
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Main ”Findings”

The maturity of the export bundle varies across countries and
over time.

Advanced economies (Class 3, medium-growth, high initial
GDP/cap) are more specialized in new products, increasingly
so over the sample period (?). Growth depends negatively on
maturity.

Emerging countries (Class 2, high-growth, medium initial
GDP/cap) are more specialized in mature products,
increasingly so over the sample period (?). Growth depends
positively on maturity.

Poor countries (Class 1, low growth, low initial GDP/cap) are
more specialized in resources (?), not increasingly so over the
period under consideration (?). Growth does not depend on
maturity.
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Contributions

The product/industry life cycle is a useful tool for looking at
aggregate structural change (in addition to micro-industry
level analysis).

What you export (young or mature products) matters for
economic growth performance....

...but not as Rodrik, Hausman and others predict.

Flexible estimation strategy is necessary to uncover the
heterogeneity of cross-country growth regimes. Ex ante
classification is not entirely satisfactory.

Globalization and Technical Change have been pull and push
factor in shifting comparative advantage.

Trade and innovation policy has to be tuned to the stage of
development.
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Weaknesses and Agenda

Robustness of life cycle measure

Does our measure of maturity predict entry, exit, market
shares, competition, skill composition, capital intensity etc.
etc..

Omitted variable bias and endogneity problems in growth
regressions.

Lag structure (e.g. ex ante maturity on ex post growth).
Direct measures of (product) innovation and technology
dynamics.

Where is the latent variable? What explains our classes?

Conditional latent class on maturity or initial GDP/cap.
Link to political, technological revolutions?
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