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Abstract

Traditional measures of trade diversification only take into
account contemporancous export baskets. These measures
fail to capture a country’s ability to respond to shocks by
allocating factors of production into activities for which it
has already paid the fixed costs associated with exporting.
This paper corrects for the shortcoming of traditional mea-
sures of diversification by introducing a novel measure of
trade diversification—Ilatent diversification—and proposes
a proxy to measure latent diversification, which is calculated
by taking into account the entire history of a country’s
exports. The paper shows that the observed gaps between
traditional measures of diversification and the proposed
proxy of latent diversification are sizeable; countries hold
latent export baskets that are, on average, three times as

large as their average contemporaneous export basket, and
these gaps are largest for poor and small countries. More-
over, latent diversification is an important determinant of
volatility—more diversified latent export baskets are associ-
ated with lower terms of trade volatility and, subsequently,
lower GDP per capita volatility, even after controlling for
the degree of contemporaneous export diversification and
other trade and country characteristics. The latter result,
together with the disproportionately large latent baskets
relative to contemporaneous baskets observed in poor and
small countries, suggests that latent diversification is an
important vehicle toward stability in countries that face bar-
riers in building diversified contemporaneous export baskets.
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1. Introduction

Specialization is a clear-cut prediction of neo-classical models of international trade. Ricardian models
based on technological differences across countries predict export specialization, hence concentration, in
products in which countries exhibit relative comparative advantage. Heckscher-Ohlin (HO) models based
on factor endowments predict export specialization in products that are relatively intensive in factors of

production for which an economy has a relative abundance.

These predictions notwithstanding, policy makers and academics alike have highlighted the perils of
export concentration. As de Ferranti et al. (2002) note, “A recurrent preoccupation of [Latin American]
policymakers is that their natural riches produce a highly concentrated structure of export revenues,
which then leads to economic volatility and lower growth” (p. 38). The concern among policy makers
regarding the link between export concentration and volatility is confirmed by a growing literature that
points to a positive correlation between the two (see for instance Jansen (2004), Bachetta et al. (2007),

Lederman and Maloney (2012), among others).

Concentration, as usually measured, is also related to underdevelopment. Countries with more
concentrated production and trade structures typically have lower income levels compared to countries
that are more diversified (Imbs and Wacziarg (2003), Klinger and Lederman (2004, 2006) and Cadot,
Carrére, and Strauss-Kahn (2011)).2

Despite the large body of work studying the drivers and benefits of diversification, the literature has
overlooked an important aspect of diversification—latent diversification.® Traditional measures of
diversification typically focus on the composition of contemporaneous (or cross-sectional) export baskets.
We argue that, to the extent that countries can shift factors of production to export lines not present in
contemporaneous export baskets, traditional measures of diversification underestimate a country’s
ability to respond to exogenous product-specific shocks. Hence, latent diversification is defined as the full

set of export lines to which a country can shift factors of production in response to a shock.

2 To be precise, these papers find a U-shaped relation between concentration and income levels, with diversification
peaking at around US$20,000 PPP. This implies that income and concentration exhibit a decreasing relationship for
income levels below US$20,000 PPP (approximately the 80t percentile of income distribution in 2010).

3 1t should be noted that the literature has studied alternative measures of diversification related to number of
markets (see Bacehtta et al. (2007) and Brenton and Newfarmer (2007), among others) and quality (see Schott
(2004)).



This paper takes this additional dimension of diversification to the data and proposes a proxy for latent
trade diversification. Specifically, we construct a measure of diversification based on the total number of
products exported by a country throughout a long period of time and document four empirical regularities
regarding this measure of latent diversification. First, differences between the proposed measure of latent
trade diversification and traditional measures based on contemporaneous export baskets are large,
especially for countries with average yearly export baskets that comprise 20-30 percent of the total

number of export lines.

Second, while the size of latent export baskets increases with GDP per capita and the size of the labor
force, its gap relative to the contemporaneous export basket is decreasing in both GDP per capita and the
size of the labor force. In other words, traditional measures of diversification that rely on
contemporaneous export baskets tend to understate the ability of small and poor countries to cope with
external product-specific shocks. Moreover, these results are robust to the use of estimators that take
into account the bounded nature of the measures of diversification used in the paper. Behind this gap is
the relatively high turnover in active export lines observed in smaller and poorer countries. The data
indicates that, on average, countries with a small size of the labor force and low levels of GDP per capita
add and drop products to their contemporaneous export baskets relative to the previous year at a higher
rate than bigger, richer countries. Hence, the flexibility of small and poor countries in opening and closing
export lines explains the high number of latent export lines relative to their (low) average number of active

export lines per year.*

Third, this paper documents a negative relationship between the proposed measure of latent export
diversification and economic volatility. In particular, more diversified latent export baskets are associated
with lower terms of trade volatility and, subsequently, lower GDP per capita volatility. The observed
negative relationship remains statistically significant after controlling for other country characteristics
such as traditional measures of concentration, the level of GDP per capita, size of the labor force, and
concentration in primary activities. This observation suggests that latent diversification in and of itself is

an important determinant of macroeconomic volatility across countries.

4 This complements the findings of Hanson, Lind, and Muendler (2014) who document large turnover rates in export
baskets.



Finally, the paper explores one potential determinant of changes in the composition export baskets,
namely factor endowments. In particular, we explore sectoral patterns of latent diversification using
Leamer’s (1995) industry clusters, as a proxy for products with similar production functions in terms of
factor proportions, and its link to the initial distribution of products in the contemporaneous export basket
across these industry clusters. Our findings suggests that in the short run the distribution across industry
clusters of the products added to a country’s latent export basket is tightly linked to the distribution of its
contemporaneous export basket. However, this link weakens as time passes, suggesting that the influence

of initial factor endowments on sectoral patterns of latent diversification dims in the long-run.

The empirical results presented in this paper have important implications for small and poor countries,
which on average have higher levels of volatility than richer and larger countries. In particular, size and
GDP per capita appear to influence a country’s external volatility only through their effects on latent
diversification. This, together with the disproportionately large latent baskets relative to
contemporaneous baskets observed in poor and small countries, suggests that latent diversification is an
important vehicle towards stability in countries that face barriers to building diversified contemporaneous

export baskets.

The paper is related to two strands of the trade literature. It closely follows the growing literature on the
determinants of trade concentration. For example, Klinger and Lederman (2004, 2006) and Cadot,
Carrére, and Strauss-Kahn (2011) study the link between income levels and export concentration. More
recently, Agosin, Alvarez and Bravo-Ortega (2012) explore the link between export concentration and a
large set of variables (which include trade openness, exchange rate regimes, and financial depth, among
others). This paper is also related to the literature exploring the link between export concentration and
volatility. For instance, Jansen (2004) and Bachetta et al. (2007) study the link between export
concentration and output volatility and find a positive correlation between the two variables. Similarly,
Lederman and Maloney (2012) find a positive relation between terms of trade (ToT) volatility and export

concentration.

In contrast to the papers mentioned above, our paper studies a measure of diversification that accounts
for a country’s entire history of exports instead of looking at measures of trade concentration which
consider only contemporaneous export baskets. To the best of our knowledge, this type of study has not

been explored in the literature.



The rest of the paper is organized as follows. Section 2 describes the data and methodology used
throughout the paper. Section 3 describes some of the patterns of trade concentration over the past four
decades as a stepping stone to the introduction of our diversification measure. Section 4 introduces the
notion of latent trade diversification, and contrasts it to standard diversification measures. Section 5
discusses the role of economic size (measured by size of the labor force) and the level of development
(measured by GDP per capita), as determinants of latent trade diversification. Section 6 studies the role
of latent trade diversification in determining income and terms of trade volatility. Section 7 explores the
role of factor endowments as a possible determinant of changes in latent export baskets. Section 8

concludes.

2. Data and Variables of Interest

Data on trade flows in merchandise goods come from UNCTAD’s COMTRADE database. The dataset, which
is publically available, reports trade values for exports and imports at the product level for a large set of
countries according to eight product classifications. In this paper we use the SITC Revision 1 classification,
as it is available for the longest time period (1962-2012).> Most of the analysis uses the 5-digit breakdown,

which is the most disaggregated data available and defines 944 goods (or export lines).®

Data for trade in services, used in section 4, comes from the Consolidated Dataset on International Trade
in Services v8.7 described in Francois and Pindyuk (2013). The data is disaggregated at the three-digit
Extended Balance of Payments Services (EBOPS) classification. For a detailed discussion about the
classification schemes used in the Trade in Services dataset and their associated shortcomings, see
Francois and Pindyuk (2013). Finally, data on GDP, population and other country characteristics come
from version 8 of the Penn World Tables and the World Bank’s World Development Indicators (WDI)

dataset.

Throughout the paper we analyze two measures of trade concentration, or equivalently of trade
diversification, commonly applied in the literature (see for instance Klinger and Lederman (2006), Cadot,

Carrére, and Strauss-Kahn (2009, 2011)). The first measure of concentration we analyze is the number of

5SITC Rev. 1 data is chosen over newer revisions or more disaggregated nomenclatures in order to maximize the
time span of analysis. This is important since our measure of latent diversification uses a country’s history of trade
flows. In the analysis, we take all trade values below 1,000 in year 2000 USS as zero.

6 Some parts of the paper use more aggregated data to check for robustness.



export (import) lines (the extensive margin of trade). This is our preferred measure of concentration for

reasons that are discussed below.
The second measure is the Herfindahl-Hirschman Index (HHI) of concentration, calculated as:
_ 2 .
HHI;e = Yk Skit 5

where s;¢ is the share of export (import) line k in total export (import) values of country i at time t. The

index ranges between 0 and 1, with lower values associated with less concentration (more diversification).

Throughout its empirical analysis, this paper uses a sample of countries for which we have data on trade-
related variables, ToT volatility, GDP per capita volatility and size of the labor force, and whose ToT growth
volatility and GDP per capita growth do not exceed the 95" percentile of the distribution of these
volatilities. Hence, the final number of countries used in the empirical analysis in sections 4 through 7 is

95. Table A in Appendix 2 provides summary statistics and data sources for the variables used in the paper.

At the heart of our paper is the idea that measures of concentration/diversification should be calculated
not only in a given year, but also for a country’s entire history. This dimension of diversification, which we
call latent diversification, gives additional information regarding a country’s ability to cope with external
shocks. Hence, in addition to calculating the number of products for each year, we also calculate the
number of products over a period of time, measured as the set of products that a country exports in at
least one of the years in the period. We defer the discussion of the conceptual underpinnings of this

measure of diversification to section 4.

3. The Evolution of Traditional Measures of Trade Concentration

With a time-invariant trade nomenclature, as explained above, the data reveal three relevant patterns in
the evolution of traditional indicators of trade diversification across the world and over time: i) there has
been a steady process of diversification in world trade; ii) the process of diversification has been
widespread; and iii) despite a move towards more diversification, there is still a large number of countries

specialized in relatively few export goods.

Trade diversification stands as one of the most salient patterns of international trade over the last three

decades (see Bacchetta et al. (2009)). For instance, the average HHIs for export and import values have



steadily declined since the late 1970s (Figure 1, Panel A).” In 2012 the HHI for export values was
approximately 30 percent lower than that in 1980; similarly, the HHI for import values declined by

approximately 60 percent over the same period.

The same conclusion emerges from the evolution of the number of products exported and imported by
the average country. The number of products exported by the average country increased from close to
300 in 1972 to about 500 in 2012. The number of goods imported by the average country rose from
approximately 600 in 1972 to about 700 in 2012 (Figure 1, Panel B).

Interestingly, the process of diversification described above is not necessarily concentrated in a handful
of countries; on the contrary, it has been extensive and continuous. A look at the cumulative distributions
of the number of products exported and imported and the HHI indices highlights the widespread nature
of the process of diversification depicted in Figure 1. Approximately 90 percent of the countries in the
sample exported less than 600 products per year in 1972 and close to 70 percent of the countries in the
sample exported less than 200 goods per year (Figure 2, Panel A). By 2012, the share of countries exporting
less than 600 goods per year and less than 200 products per year dropped to 80 percent and 45 percent,
respectively. Similarly, the share of countries with HHIs below 0.2 in 1972 was 60 percent; by 2012 that
number had increased to 75 percent (Figure 2, Panel B). The same patterns are present when we look at

imports (Figure 2, Panels C and D).

Studying the causes of this steady movement towards diversification in detail is an important, albeit
challenging, endeavor that stretched beyond the scope of this paper. Moreover, the literature has
highlighted a number of potential factors behind trade diversification, ranging from financial and macro
variables to trade-related variables.® Here we briefly discuss two forces that have received special
attention in recent years: a country’s level of development, as measured by GDP per capita, and trade

reforms.

A growing body of literature examines the relationship between GDP per capita and the process of

economic diversification. Imbs and Wacziarg (2003) show that the relationship between sectoral

7 The HHI is a measure of concentration, represented as an index that ranges from 0 to 1. See Section 2 for a
description of the index.

8 For instance, a recent paper by Agosin, Alvarez and Bravo-Ortega (2012) studies the determinants of trade
concentration following a dynamic panel GMM approach. A similar approach is used by Longmore, Jaupart, and
Cazorla (2013). Cadot, Carrére, and Strauss-Kahn (2009) provide a detailed review of the literature regarding the
determinants of trade diversification.



concentration and GDP per capita follows a U-shaped pattern. This same pattern has also been found in
the relationship between export concentration and GDP per capita (see Klinger and Lederman (2004,
2006) and Cadot, Carrere and Strauss-Kahn(2011)). This implies that, to the extent that a country’s GDP
per capita lies to the left of the turning point, growth in GDP per capita could drive a country towards a
more diversified trade structure. Indeed, the estimated values of the turning point reported by Klinger
and Lederman (2004, 2006) and Cadot, Carrere and Strauss-Kahn (2011), which stand around PPP
USS$20,000, suggest that economic growth could lead to a more diversified trade structure in

approximately 80 percent of the countries in the world.

To be sure, GDP per capita growth alone cannot explain the dynamics of trade diversification depicted in
Figures 1 and 2. In particular, there are mismatches in the evolution of export concentration and the
recent episode of high growth observed in developing countries in the 2000s. Indeed, the 2000s saw a
period of relative stability in export concentration—the HHIs of exports and imports where relatively flat
and the pace at which the average number of exported and imported products increased was more

modest than in the 1990s.

It is precisely the timing of the trade diversification process that points to trade liberalization as a major
driving force towards expanding into new product lines for export. As shown in Figures 1 and 2, the biggest
changes in the averages and cumulative distributions of our measures of diversification occur in the period
between 1980 and 1995—a period that was characterized by a dramatic shift towards trade liberalization
(Sachs and Warner (1995), Wacziarg and Welch (2008)). According to the index of economic reforms,
including trade liberalization, compiled by Sachs and Warner (1995) and updated by Wacziarg and Welch
(2008), the share of countries with open trade regimes increased dramatically over two decades; from an
average of 27 percent in the 1980s to close to 70 percent in the 1990s. There are in fact a significant
number of papers documenting a positive effect of trade liberalization on trade diversification (see Cadot,
Carrére and Strauss-Kahn (2009) for a review of the papers). More recently Agosin, Alvarez and Bravo-
Ortega (2012) show that, on average, export diversification increases (the HHI decreases) around periods
of trade liberalization, especially in the first four years following liberalization. While most of the literature
studying the link between trade liberalization and trade diversification does not pretend to have
uncovered a causal relationship from liberalization to diversification, it does highlight a tight correlation
between these two phenomena. We will come back to discuss the effects of trade liberalization on trade

diversification in Section 8.



Despite the widespread movement of world trade towards more diversification, there are numerous
countries specialized in a relatively small number of exported goods. Figure 1 shows that the average
country exports only half the number of total export goods reported in the SITC Rev. 1 classification. Figure
2 presents a more striking pattern—close to 50 percent of the global sample exports less than 30 percent
of goods in the SITC Rev. 1 classification. This is consistent with Hanson (2012) and Hanson, Lind, and

Muendler (2014) who argue that there is a tendency for countries to “hyper-specialize.”

These global trends notwithstanding, there are important differences across indicators of trade
concentration. First, imports are more diversified than exports, regardless of the indicator of
concentration being used. That is, countries tend to import more goods than they export, and the steady
decline observed in traditional measures of import concentration over the last four decades are less
pronounced that those observed for exports. For this reason, and to avoid repetition, the rest of the paper

will focus on export diversification only.®

Second, diversification measured by the HHI of export values is much noisier than diversification
measured by the number of products exported, as shown in Figure 1. The differences in trends and
variability between the HHI and the number of products exported come from three elements affecting
trade flows: the number of products exported; the volumes exported; and the relative prices of these
goods. In particular, the extensive margin of exports (the number of products exported) is affected by the
first of these three elements while the HHI is affected by all three elements. This explains why
concentration, as measured by the HHI, increases in the years prior to the global financial crisis (a period

of sharp increases in commaodity prices) yet falls when measured by the number of products exported.

Which measure of diversification is a better proxy for a country’s ability to buffer shocks to relative prices:
the HHI or the number of products? This paper argues that, from an economic point of view, the latter is

a better proxy because a country’s ability to cope with external shocks is closely related to its ability to

9 Recent papers on trade diversification and its implications also focus on export diversification only. For example,
Klinger and Lederman (2006) study the relation between the HHI of export values and GDP per capita. Similarly,
Cadot, Carrere, and Strauss-Kahn (2011) construct three measures of export concentration—the HHI, the Theil
entropy index, and the Gini coefficient—and study how they relate to GDP per capita. Hummels and Klenow (2005)
study the relationship between the extensive margin of exports, one of our measures of export concentration, and
GDP and population. Finally, Bacchetta et al. (2007) and Agosin, Alvarez, and Ortega-Bravo (2012) study the
determinants of several measures of export concentration. This does not, however, imply that the potential welfare
implications of import diversification should be overlooked (see Cadot, Carrere, and Strauss-Kahn (2009) for a review
of the literature on import diversification and its benefits). Rather, from an empirical point of view, concentration is
more acute in exports than imports.



shift resources from one export line to another.'? Clearly, the lower the number of export lines a country
has, the lower its ability to adjust to shocks.!* Hence, most of the sections that follow will focus on studying

the extensive margin of exports, namely the number of exported products.

The discussion thus far has focused on measures of diversification that rely on a country’s cross-sectional
export basket. However, to understand a country’s ability to cope with external shocks, one should take
into account a country’s capacity to shift resources between sectors and products. In contrast to the
existing literature which focuses on the contemporaneous export basket, the analysis that follows focuses
on a measure of diversification—latent diversification—that has this feature and that is the object of
interest of the rest of the paper. We begin in the next section by defining latent diversification
conceptually and by studying how it differs from traditional measures of diversification. Sections 5 and 6

discuss how latent diversification relates to economic size and income, and its link to economic volatility.

4. Latent Trade Diversification: Definition, Measurement, and Differences

with Traditional Measures of Diversification

Conceptually, latent export lines are goods that have been exported by a country at some point in time
or that could be opened in response to external shocks. The former are goods for which exporters in the
country have already paid the fixed costs associated with exporting them.? These fixed costs range from
investments necessary to establish foreign business partners and clients to costs associated with the
establishment of appropriate production plants and adapting (training) the labor force. Presumably, a
country that has exported a good at some point in time (and hence has paid the fixed cost of exporting)
will be more capable of shifting resources towards the production of that good—even if it did not export

it in the past several years—than a country that has not exported the good in the past. The other portion

10 A country’s ability to shift to one export line from another is related to two components. On the one hand, the
country has to be able to shift production factors across sectors quickly. For example, countries with lower labor
mobility costs will be more agile in responding to external shocks (see Artuc, Lederman and Porto (2013) for a
detailed analysis and country level estimates of labor mobility costs). On the other hand, a country’s ability to shift
resources across export lines will depend on the number of export lines available. This paper focuses mainly on the
latter component.

11 Acemoglu and Zilibotti (1997) make a similar argument regarding the number of sectors in an economy. The
authors propose a model that explains why poorer countries have more volatile convergence paths. In their model,
a country’s income level is positively related to the number of sectors operating in the economy. This implies that
richer countries are better equipped to cope with idiosyncratic sectorial risks.

12 The literature analyzes the export decision as a function of both variable and fixed costs. Variable costs, such as
transport costs and trade barriers, vary with export volumes. Fixed costs are independent of export volumes and are
typically paid before or upon entry into export markets.

10



of latent export products is comprised of export lines that have not been exported in the past, but could

become profitable to export under certain shocks.

The above discussion suggests that countries may have concentrated export baskets in a cross-sectional
data sample, as documented by Hanson (2012) and Hanson, Lind, and Muendler (2014), but at the same
time can have a diversified latent export basket. This implies that the introduction of the concept of latent
export lines poses important challenges to traditional measures of diversification. More precisely,
standard measures of export concentration tend to overstate concentration (understate diversification),

especially in countries with few export products per year.

Toillustrate these points, consider an economy with N latent export lines, but which only exports a subset
of these goods each year, with the subset being comprised of N’<N goods. Notice that the subset of goods
exported each year could vary; we only assume that the number of goods in the subsets is the same in
each year. In this simple example, standard measures of concentration would fail to capture N-N’ export
lines, which an economy could tap when relative prices are right. The problem of under-estimating
diversification could be more acute when the set of latent export lines changes over time. To the extent
that N’, the number of goods exported by a country per year, grows at a slower pace than N, there is an
increasing discrepancy between standard measures of export diversification and measures based on our

notion of latent export lines.

Recent literature on international trade presents evidence that supports the view that standard measures
of diversification indeed understate export diversification. For instance Hanson and Muendler (2014)
estimate a standard gravity model to obtain a measure of export capability. The authors find that there is
hyper-specialization across countries (that is, a large degree of concentration in few export goods) but
also large turnover among top exported goods. This result would be consistent with our example, i.e. a

large gap between N and N'.

Similarly, there is a growing literature which documents changes in relative comparative advantage over
time. Levchenko and Zhang (2011) find, for a sample of 75 countries, that revealed comparative advantage
(RCA), measured by total factor productivity (TFP) differences, has become weaker over the past five
decades. Proudman and Redding (2000) also study RCA dynamics. The authors use Balassa’s index of RCA

for G-5 economies and find that four of the five economies exhibit a pattern consistent with dynamic

11



changes in RCA.® One implication of these results is that cross-sectional export baskets change as
revealed comparative advantage changes and countries start exporting goods that were previously absent
in their export baskets. Moreover, to the extent that the loss in comparative advantage in the goods in
the “old” set of exported goods is not too large (i.e. these are goods for which the country could regain
its comparative advantage in the future), these goods would still be part of the latent export basket. In

such case, this would imply N growing faster than N’.

Our empirical approximation of latent export lines takes the total number of goods exported by a country
in at least one year over a long period of time (in the case of this paper the 1962-2012, period). Formally,

the empirical approximation is
Nér=|Uf-, (X1 (1)

where X! is the set of goods exported by country ¢ inyear t, t, is the initial year, T is the final year, and

|.| is the operator measuring the cardinality of the set.

As mentioned earlier, there are two components of latent export lines which are relevant for analyzing
the relationship between our proposed proxy of and the concept of latent diversification. The first
comprises export lines already open but not necessarily active (i.e. with positive exports in a given period).
The second component comprises export lines that are not open in period t but that could be opened in
period t+1. The latter component is not observed ex-ante, and hence cannot be incorporated in our simple
proxy of latent diversification. Moreover, the first component is also difficult to measure accurately, partly
because of the finite time dimension of available data, and also because there may be export lines that

are obsolete. In other words we have that
N;t > Ngr = [{X°T}]

NEr=|UT_ io{X 83> N p=I{X T (2)

Nc*% S NCL,T = |UI=t0{XC’t}|

13 More precisely, the authors study an econometric model of transition probabilities in the RCA index. They find
that France, the US, the UK and Germany have high transition probabilities. Proudman and Redding (2000) also argue
that the evidence they find is inconsistent with standard models of international trade with endogenous growth as
this model tends to reinforce RCA patterns. To address this problem, Redding (1999) proposes a modified version of
a Ricardian model that incorporates learning-by-doing across goods. His model allows for endogenous changes in
RCA over time.

12



where NC*} is the conceptual measure of latent export lines and N, is the standard cross-sectional
indicator of the extensive margin of trade (exports) at time T. The third inequality comes from the fact
that NCL,T includes some export lines that are obsolete at time T (either due to worldwide technological
changes or due to changes in comparative advantage at the country level), hence are outside of the
conceptual latent basket, but it excludes inactive, non-obsolete export lines that have not been exported
since 1962, and, more importantly, it excludes export lines that have not been exported up to T but that
could be exported under certain shock realizations. Under the reasonable assumption that the latter
export lines exceed the former, something we will assume in what follows, the proposed approximation
of the number of latent export lines becomes a lower bound of a country’s true latent export basket,

which is less biased than the cross-sectional estimate.'*

Despite the potential bias towards concentration of our measure of latent diversification relative to the
theoretical counterpart, the set of products in the former accounts for a large share of the products
introduced from year to year by the average country. Out of all the products exported by the average
country in year t that were not present in the contemporaneous export basket in period t-1, between 80
and 90 percent belong to the set of observed latent products in year t. Countries tend to re-open observed

export lines as external conditions change.

The rest of this section turns to the analysis of the properties of the proposed proxy of latent
diversification. First, it compares our proxy to other measures of diversification that rely on cross-sectional
export baskets. Then it analyzes the effect on our proxy for the latent export basket of product

aggregation and the omission of trade in services data.

4.1. Comparison between Latent Diversification and Traditional Measures of

Diversification
The above discussion suggests that there are conceptual reasons why one would expect latent
diversification to differ from traditional diversification measures. Moreover, as is argued later in the
paper, this difference could have important implications for a country’s ability to respond to external

shocks. But, is this conceptual possibility present in the data?

14 Appendix 1 analyzes the composition of the latent export basket by status of activity. That is, it analyzes the
fraction of the latent export basket that has been inactive for more than 5 years and 15 years, respectively. The
results show that only 20 percent of the average latent export basket in the world does not appear in the cross-
sectional export basket for more than 15 consecutive years.
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Figure 3 provides a first attempt at answering this question. In particular, it looks at the discrepancy
between standard measures of diversification, based on cross-sectional export baskets, and our proposed
empirical approximation of latent export baskets by plotting the proposed approximation of the number

of latent export lines, NCL,T, on the y axis and the average number of goods exported by a country from to

until T, NC,T, on the x axis, where we choose t0=1972 and T=2012." The 45 degree line benchmarks the
expected relationship between the two indicators of diversification if a country holds a constant export

basket at each point in time.

Figure 3 shows that there is indeed a sizeable difference between traditional measures of diversification
and latent diversification, especially for countries with few export products per year. Moreover, the gap
between the two measures of diversification is largest for countries with an average of 200 to 300 active
export lines per year, numbers that are not far from the number of products exported by the average
country in the world identified in Figure 1. In contrast, the bias in favor of concentration present in
standard measures of diversification is less severe for countries with large export baskets, giving the
concave shape to the curve as we move to the northeast on the graph. The latter observation should not
come as a surprise given the nature of the trade data—any empirical measure of the extensive margin of

exports will have an upper bound set by the number of product lines in the SITC classification.

The differences between the proposed empirical approximation of latent export lines and standard
measures of the extensive margin of exports are further illustrated by the dynamics of the two measures
of diversification. Figure 4 plots the coefficients on the year fixed effects obtained from the following

regression:
Vet = 0+a.+1+ Ect (3)

where y.; = {Ngjt, Nc‘t}, 6 is a constant, a, is a country fixed effect, 7, is a year effect, and ¢, is an error

term. The year fixed effects are relative to the averages in 1972.

The evidence presented in Figure 4 is clear—the process of trade diversification depicted by the number
of latent export lines is much more dramatic than that presented by standard measures of the extensive

margin of exports. On average countries accumulated approximately 350 export lines in their basket of

15 We decided to start our analysis in 1972, instead of 1962 when trade data is first available, because coverage
improves over time. Starting in 1972 gives a sufficiently long time period while ensuring better cross-country
coverage.
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latent export lines from 1972 to 2012. In contrast, the number of products exported per year by the

average country increased by 150 goods from 1972 to 2012.

4.1.1. Broad versus Narrow Sectoral Categories
The results presented thus far rely on export data from COMTRADE using the SITC Rev.1 classification at
the 5 digit level. The level of aggregation might affect the difference between standard measures of
diversification and our proposed measure of latent diversification. In the extreme, at the highest possible
level of aggregation, all countries’ export count would be one and thus the variance of both indicators
across countries would be wiped out. The question then is, which of the two measures is more sensitive

to the level of aggregation in the data?

One can perform two exercises to assess the extent to which this variance-attenuation bias is a function
of the level of aggregation of the trade data. First, Figure 3 can be replicated with data at the 1, 2, 3, 4,
and 5 digit level of disaggregation to construct a difference between the curve linking latent diversification
and cross-sectional diversification and the 45 degree line. This exercise assesses the effect of aggregation
on the difference between the two measures of diversification. To make the exercises comparable across
aggregation levels, one needs to rescale the two measures of diversification by the maximum number of

export goods at each level of disaggregation.

The exercise requires an empirical approximation of the curve linking the two measures of diversification.
We obtain this approximation by estimating the polynomial of order 5 that best fits the relationship
between the average number of products exported per year and the number of latent export lines in
2012. We then use the predicted polynomial to calculate (twice) the area between the curve and the 45
degree line (the distance of the polynomial with respect to the 45 degree line). Mathematically, the

exercise can be represented as:

1
Dire-k = 2 (J; i) — x)dlx) (@)
where py (x) is the predicted polynomial for each level of aggregation k.

The results of the exercise, presented in Panel A of Figure 5, show that the difference in the area below
the five polynomials predicted for each level of aggregation is larger when we move from the 1-digit to
the 2-digit level of aggregation, and from the 4-digit to the 5-digit level of aggregation. The difference,

however, does not vary much for intermediate levels of aggregation. This shows that disaggregation does
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appear to diminish latent diversification more than cross-sectional diversification, although the strength

of this attenuation problem varies at different levels of aggregation.

A second way to address the variance-attenuation bias induced by aggregation is to compare the cross-
country variation of the two measures of diversification—i.e. latent diversification and cross-sectional

diversification. This exercise is presented in Figure 5, Panel B.

The evidence presented in Panel B of Figure 5 supports the result found in Panel A of Figure 5—aggregated
data reduces the cross-country variation of both measures of diversification. However, the variance-
attenuation bias induced by aggregation appears to be stronger for latent diversification than for cross-
sectional diversification. These observations have important implications when it comes to empirically
assessing the importance of diversification in explaining volatility, something we turn to in Section 6. In
particular, the lower variance of latent diversification when using more aggregated data implies that its
estimated effect on volatility is expected to decrease with the level of disaggregation. On the other hand,
the significance of latent diversification is expected to increase with the level of disaggregation (see

Section 6 for more on this).

In sum, the two exercises seem to point in the same direction—more disaggregation attenuates
diversification with latent diversification suffering more than cross-sectional diversification. However, it
appears that the problem is not necessarily “linear” in the sense that the attenuation problem appears to

smaller at intermediate levels of aggregation.

4.1.2. Trade in Services and the Extensive Margin of Trade
A glaring omission in most of the literature on international trade is the exclusion of analysis related to
trade in services. In the past there were at least two reasons to exclude these flows. First, with some
exceptions, services, which account for approximately 70 percent of world GDP and employment, were
typically considered non-tradable goods. However, the rise of multinationals, outsourcing and the
reduction of communication costs have made some services highly tradable, thus making this assumption

unrealistic. A second reason was the lack of data on trade in services, especially at the sectorial level.

Recent efforts to record international transactions in services have produced new data on international

trade in services.!® One of such dataset appears in Francois and Pindyuk (2013). The authors compiled

16 There have also been a number of papers written in recent years studying the patterns of international trade in
services. See for example Gervais and Jensen (2013) and van Merel and Shepherd (2013).
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data on cross-border trade in services from various sources. These data report bilateral trade flows for
more than 200 countries in a broad set of activities (according to BOP classifications). The data are not
flawless, however. First, not all modalities of trade in services are covered—see Francois and Pindyuk
(2013) for a description of all the modalities of trade in services. Second, coverage at the country-product
level has improved dramatically over time, which implies that the data quality in the early years is not as

strong as in later years.

These caveats aside, we use the data in Francois and Pindyuk (2013) to examine how sensitive the
relationship between the two indicators of diversification is to the inclusion of services. To do so, we
calculate the measure of distance defined above (i) for the COMTRADE data (merchandise trade) at the 5
digit level of disaggregation; and (ii) for the COMTRADE data merged with the Francois and Pindyuk (2013)
data for trade in services. The latter will have the 944 5-digit product classifications defined in the SITC
Rev. 1 classification plus the 63 services defined in Francois and Pindyuk (2013). Similar to when we
analyzed the effect of the different levels of aggregation on our measures of diversification, we rescale
the variables that measure the number of latent products and the average number of products per year
so that both variables are comparable between the two datasets. The calculations are made using the

period 1995-2012, where the coverage of the trade in services dataset improves substantially.

Figure 6 presents results for the relationship between the number of latent export lines and the average
number of export lines per year for both the data including and excluding services. There does not seem
to be a disproportionate attenuation problem between the two measures of diversification when using
data with and without services; D is less than 5 percent higher when we include services versus when
we exclude services (Figure 6). This suggests that leaving out services, as measured by Francois and

Pindyuk (2013), does not seem to change the main conclusion of the paper.

5. Latent Diversification, Economic Size, and Economic Development

The previous section proposed a new measure of trade diversification and studied how it compares to
traditional diversification measures, such as the number of products exported in a given year. The results
suggest that there are indeed large differences between our proposed measure, which we call latent trade
diversification, and standard measures. This section expands the comparison between the two

diversification measures by analyzing the extent to which country characteristics, such as the size of the
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labor force and GDP per capita, correlate with the two measures of diversification and the gap between

them.

As alluded to earlier, the influential work by Acemoglu and Zilibotti (1997) and Imbs and Wacziarg (2003)
sparked interest in exploring the determinants of diversification. Acemoglu and Zilibotti (1997) studied a
dynamic model of country-wide portfolio choice between a safe asset and a set of risky projects. In their
model, the full set of risky projects is not available to all countries, as these investment projects are subject
to indivisibilities in the form of minimum size requirements. The number of risky projects chosen by a
country (hence, its diversification) is positively related to GDP per capita, as richer countries have the

capital to pay for the minimum requirements of more projects.’

Imbs and Wacziarg (2003) estimate empirically the relationship between sectorial diversification—both in
value added and employment—and development. They find a U-shaped pattern between these variables.
Countries with levels of GDP per capita below $20,000 (in PPP 2000 USS) diversify as they get richer while
countries above this threshold re-concentrate. Interestingly, a similar U-shaped pattern as that found by
Imbs and Wacziarg (2003) has been found for the relationship between export concentration and GDP per
capita. Moreover, as shown in Klinger and Lederman (2004, 2006) and Cadot, Carrére, and Strauss-Kahn
(2011), the threshold level of GDP per capita after which there is export re-concentration is very close to
that found in Imbs and Wacziarg (2003). There is also evidence of a positive relationship between firm

level concentration (concentration of sales in few firms) and GDP (di Giovanni and Levchenko (2012)).

A second economic characteristic that can affect patterns of diversification is the size of the labor force.
Easterly and Kraay (2000) document that small countries are more open than large countries (in terms of
the ratio of exports plus imports to GDP), which, according to di Giovanni and Levchenko (2009) and
Agosin, Alvarez and Bravo-Ortega (2012), is associated with lower diversification. Lederman and Maloney
(2012) explore the relationship between economic size (also measured by the size of a country’s labor
force) and diversification. The authors simultaneously estimate the determinants of merchandise export-
revenue concentration, terms-of-trade volatility, and GDP-per-capita growth volatility by means of a

three-stage least squares estimation. They find that size has a negative impact on concentration.

The literature presented above leads to two important questions: Do the factors that affect standard

measures of diversification (namely GDP per capita and size of the labor force) also affect latent export

7 In addition, the higher the number of risky projects a country invests in, the larger the share of savings it is willing
to allocate to the portfolio of risky projects.
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diversification? And, if so, do they also affect latent export diversification’s relationship with cross-

sectional diversification? This section sheds some light upon these questions.

We begin by exploring the link between latent export diversification, on the one hand, and GDP per capita

and the size of the labor force on the other. In particular, we estimate the following specification:
In(N3012) = BX; + uy, (5)

where, depending on the specification, X; includes variables such GDP per capita, size of the labor force,
the log of the initial size of the cross-sectional export basket, (geographic) trade openness, and net exports
of energy and agricultural products per worker.'® The initial size of the cross-sectional export basket is
included in order to capture the effects of size and income per capita on latent diversification beyond

those operating through the cross-sectional export basket.

We estimate equation (5) both through OLS and the pseudo-maximum likelihood estimator proposed by
Santos Silva, Tenreyro and Wei (2014), hereafter SSTW, which takes into account the potential OLS bias
arising from the bounded nature export-product counts. The rest of the exercises described in this and
the next section uses a sample of 95 countries for which we have data on trade-related variables, ToT
volatility, GDP per capita volatility and size of the labor force. We use the values of variables in X; in 1980
to reduce the risk of reverse causality. This precaution notwithstanding, the results we present below

should not be interpreted as causal relations; they are partial correlations.

Table 1, Panel A, presents the results for the estimation exercise described above. Columns (1)-(6) show
that, for the case of the OLS estimation, there is a robust correlation between the log of the latent export
basket, on the one hand, and the log of the average initial size of the cross-sectional export basket, GDP
per capita, the size of the labor force, and the average net exports of energy and mining per worker, on
the other. Similar to what has been found for other measures of diversification, countries with a larger
number of people in the labor force and with higher values of GDP per capita tend to have more diversified
latent export baskets. This result holds even after controlling for the battery of trade-related variables
described above. Similarly, and consistent with Figure 3, Panel A of Table 1 documents a positive
correlation between latent export diversification and cross-sectional diversification. Interestingly, the

results suggest that countries with a higher incidence of energy and mineral exports, which typically have

18 Geographic trade openness is calculated as in Frankel and Romer (1999), who calculate the geographic component
of trade derived from a gravity estimation. Net exports of energy and agricultural products per worker are calculated
as in Lederman and Maloney (2012).
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more concentrated contemporaneous export baskets than other countries, have larger latent export
baskets once we control for cross-sectional diversification. This already points to the potential role of
latent export diversification as way for countries with certain economic structures to cope with external

volatility.

Columns (7)-(12) of Table 1, Panel A, presents the results for the estimation of equation (5) using the
method proposed by SSTW. The results found using this alternative estimation broadly resemble those
found using OLS. However, the correlations appear less robust once we take into account the truncated
nature of the data, especially in the case of the initial size of the cross-sectional export basket. In
particular, the size of the labor force and GDP per capita remain significant in four of the specifications in
which they are included (6 and 5, respectively) while the size of the average cross-sectional basket is
significant in 3 of the six specifications in which it is included. In contrast to the OLS case, net exports of
minerals and energy per worker stops being significant in all of the specifications in which it is included.
Finally, the difference in the magnitude between the SSTW estimates and the OLS estimates suggest that
truncation does affect the estimated impact of our variables of interest and latent diversification.
However, as was discussed above, the statistical significance of size and income per capita does not

appear to be driven entirely by the truncated nature of latent diversification.

The results in Columns (1)-(12) of Table 1, Panel A, point to a tight link between latent diversification, size
and GDP per capita, even after controlling for measures of cross-sectional diversification. This, together
with the results in the literature, suggests that larger and richer countries are better equipped to diversify
their export baskets. However, as shown in Figure 3, countries with small cross-sectional export baskets
tend to have large latent export baskets relative to their cross-sectional baskets. The question we turn
now to is: Do variables like size and income play a role in explaining the differences between latent

diversification and cross-sectional diversification documented in Figure 3?

To address this question we estimate an equation similar to (5), where we replace the log of the latent
export basket with the difference between the log of the latent export basket and the log of the cross-

sectional export basket.®®

With the exception of the log of the initial size of the cross-sectional export
basket, we use the same controls and sample as in equation (5). Once again, we apply both OLS and SSTW

methodologies to estimate this equation for the reasons discussed above.

1% In this analysis we use the size of the average cross-sectional export basket from 1962 to 2012.
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The results, presented in Panel B of Table 1, show that the gap between cross-sectional and latent export
baskets is correlated both to GDP per capita and the size of the labor force, and this is robust to controlling
for other trade-related variables. In particular, the gap between the two measures of diversification is
increasing in both the size of the labor force and GDP per capita (see columns (1)-(6) of Table 1, Panel B);
that is, poorer and smaller countries have latent export baskets that are relatively bigger than their cross-
sectional basket. Importantly, this relationship does not seem to be driven by the truncated nature of the
data; columns (7)-(12) show that the correlation between the gap between latent and cross-sectional
diversification, on the one hand, and GDP per capita and the size of the labor force, remains significant

when we estimate the relationship using the SSTW methodology.

In sum, the results in Table 1 suggest that, while poorer, smaller countries have less diversified latent and
cross-sectional export baskets, they have on average larger latent export baskets relative to their cross-
sectional baskets than richer and bigger countries. This suggests that small and poor countries partially
overcome their inability to build diversified cross-sectional export baskets by holding diversified latent

export baskets.

5.1. Open and Closed Export Lines, Labor Force and GDP per capita
What explains the finding that smaller and poorer countries have a higher number of latent export lines
(relative to their average number of export lines per year) than bigger, richer countries? One possible

explanation is that such countries have a larger turnover in their cross-sectional export baskets.

We run four sets of regressions to assess the likelihood of this explanation: one for the number of export
lines opened relative to t-1 as a share of the export basket in year t; one for the number of export lines
closed relative to t-1 as a share of the size of the export basket in year t-1; one for the number of export
lines opened in t relative to the initial year as a share of the size of the export basket in t, and one for the
number of export lines closed relative to the initial year as a share of the size of the export basket in initial
year.?’ We assess the role of economic size and income levels on the rate at which countries open and

close export lines through three specifications—(i) one which controls for the log of the size of the labor

20n the first set of regressions we define an opened export line relative to t-1 as an export line that is present in the
contemporaneous export basket in period t and was not present in t-1. In the second set of regressions we define a
closed export line relative to t-1 as an export line that is present in the contemporaneous export basket in period t-
1 and is not present in t. In the third set of regressions we define an opened export line relative to the initial year as
an export line that is present in period t and was not present in the initial year. In the fourth set of regressions we
define a closed export line relative to the initial year as an export line that is present in the initial year and is not
presentin t.
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force in 1980, (ii) one which controls for the log of GDP per capita in 1980, and (iii) one which controls for
both variables and year fixed effects simultaneously. In each of these regressions we control for year fixed
effects. Similar to when estimating equation (5), we estimate these specifications both through OLS and
through the pseudo maximum likelihood method proposed by SSTW, which takes into account the
truncated nature of the left hand side variable. The results of the estimation of the four sets of regressions

are presented in Table 2.

The results presented in Table 2 confirm the hypothesis set forth at the beginning of this subsection—
small and poor countries have higher turnover in their export baskets, as they open and close export lines
at a higher rate. In particular, columns (1)-(3) and (7)-(9) of Table 2, Panel A show the OLS estimates of
the creation and destruction rates (opened export lines relative to the size of the export basket in t and
closed export lines relative to the size of the export basket in t-1), respectively. The coefficients for size
and income per capita are negative in each of these columns, which implies that small and poor countries
present high year-to-year turnover in their export baskets. Clearly, the results are partly driven by the
bounded nature of creation and destruction rates; columns (4)-(6) and (10)-(12) present the SSTW
estimates, which have a smaller magnitude compared to the OLS estimates. However, the effect of size
and GDP per capita remains significant under the SSTW estimation. Indeed, except for the coefficient on

size in the regression for the creation rate (column (4)), all of the coefficients are statistically significant.

The results for creation and destruction relative to the initial export basket, presented in Panel B of Table
2, reinforce the conclusion that small and poor countries have higher rates of creation and destruction
relative to the initial export basket than bigger and richer countries. Overall, the results in this subsection
suggest that the disproportionately large latent basket relative to cross-sectional baskets observed in poor

and small countries is indeed a byproduct of the large turnover observed in their cross-sectional baskets.

6. Latent Trade Diversification and Macroeconomic Volatility

Concentration has been deemed by academics and policy makers as a possible cause of economic
volatility. For example, Acemoglu and Zilibotti (1997) and Imbs and Wacziarg (2003) highlight,
theoretically and empirically, that poorer countries, which on average are more volatile, have more
concentrated economic structures. More recently, di Giovanni and Levchenko (2012) show that poorer
countries have more concentrated firm size distributions. Under certain assumptions, this implies that

they are more vulnerable to the amplification of shocks hitting big firms.
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The literature has paid special attention to the relationship between export concentration and income
volatility. Jansen (2004) and Bachetta et al. (2007) show that countries with more diversified export
baskets (measured by the HHI) have lower output volatility. They also show that export diversification at
the product level (as opposed to the destination level) is a better conduit to mitigate output volatility for
poorer economies. As mentioned in section 5, the literature has also stressed the fact that smaller and
poorer countries, which are on average more volatile, tend to be more concentrated than bigger and
richer countries (see Klinger and Lederman (2004, 2006), Hummels and Klenow (2005), and Cadot, Carrere

and Strauss-Khan (2009, 2011)).

Lederman and Maloney (2012) study a specific channel through which export concentration affects
income volatility, namely through terms of trade (ToT) volatility. They estimate a structural model where
export concentration determines ToT volatility, which, in turn, determines GDP per capita growth
volatility. The authors confirm that higher levels of export concentration have a positive and statistically
significant effect on ToT volatility, and that ToT volatility has a positive and significant effect on income

growth volatility.

We expand this literature by studying the connection between our measure of latent export diversification
and volatility. Figure 7 provides a preliminary look at this relationship. It plots the ratio of the number of
latent export lines in 2012 to the total number of export lines defined in the SITC Rev. 1, 5-digit
classification, against the standard deviations of ToT growth (Panel A) and GDP per capita growth (Panel
B) for the period 1980-2012. We observe a negative correlation between the number of latent export

lines and the two measures of volatility.

To be sure, these negative correlations can be attributed to other factors that are positively correlated
with volatility and our measure of latent diversification. For instance, section 4 documented a positive
correlation between our measure of latent export diversification and standard measures of the extensive

margin which, as Panels C and D in Figure 7 show, are also correlated with volatility.??

To address this concern, Table 3 presents estimated coefficients of a multivariate econometric model
linking volatility of ToT and GDP per capita growth, captured by the standard deviation between 1980 and
2012, with export diversification (both latent and cross sectional) and other country characteristics that

may affect volatility. Among the country characteristics included are: the log of the initial level of

21 This is in line with Lederman and Maloney (2012), who document a positive correlation between the HHI of export
concentration and ToT volatility.
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development (GDP per capita in 1980); the log of the size of the labor force in 1980; and net exports of
minerals and agricultural products per worker.?? We use the levels of GDP per capita and the size of the
labor force in 1980 to minimize the risks of reverse causality between the right hand side variables and
volatility. We use the log of the number of latent export lines in 2012 to proxy latent export diversification.
Similarly, we use the log of the average number of products exported per year in the 1962-1980 period to
proxy for the size of the initial cross-sectional export basket. We choose the initial value of our measure
of cross-sectional diversification (as opposed to the average in the period that goes until 2012) to minimize
the risk of colinearity between our two measures of diversification. Finally, as discussed above, the sample

we use includes 95 countries for which we have trade, economic, and demographic data.

The estimates in columns 1 and 2 of Table 3, Panel A, confirm the negative correlation between latent
diversification and ToT volatility found in Figure 7. Latent and cross-sectional diversification are negatively
correlated with ToT growth volatility, and the estimated coefficients are statistically significant.
Importantly, column 2 of Panel A shows that the negative correlation between ToT volatility and latent
export diversification survives the inclusion of cross-sectional diversification, although the magnitudes of

the coefficients are smaller.

It is important to note that the negative correlation between ToT volatility and cross-sectional and latent
diversification can be the result of omitting other country characteristics linked to volatility and correlated
with diversification. For instance, as highlighted above, volatility has been found to be negatively
correlated to size and income, which, as shown in Table 1, are positively correlated with latent
diversification. Yet, columns (3) and (4) of Table 3, Panel A show that the effect of latent diversification
on ToT volatility is unaffected by the inclusion of size and income as control variables. Also, the results in
these columns show that size and income have small point estimates, which are not statistically

significant, and that the effect of initial cross-sectional diversification loses its significance.

We explore the sensitivity of the results to the inclusion of other trade characteristics in columns (5)-(7).
In particular, we control for the role of natural resources, measured by net exports of energy and mining
and agricultural exports per worker. First, some argue that commaodity prices are more volatile than those

of other products, which would imply that exporters of primary goods might face high ToT volatility.? In

22 Alternative specifications which included additional controls (trade openness and financial depth) did not yield
much change in the coefficients of trade diversification.

23 To be sure, there is some evidence that commodity prices are not necessarily more volatile than the prices of
manufactured-products (Arezki, Hongyan and Lederman (2014)).
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addition, there is evidence that exports of primary products have an effect on export diversification
(Lederman and Maloney (2012)). This implies that the results in columns (1)-(4) could be driven by the

omission of measures of export concentration in the primary sector.

The results in columns (5)-(7) show that the effect of diversification on ToT volatility remains significant
even after controlling for the cross-sectional measure of diversification and other trade characteristics.
This indicates that the effect of latent diversification on ToT volatility goes beyond the omission of a
country’s exports of primary goods. Interestingly, latent diversification remains the only variable with a

significant coefficient, despite a decline in the magnitude of its coefficients.

In contrast, Panel B of Table 3 suggests that the link between latent diversification and the volatility of
GDP per capita growth is less robust than its link with ToT volatility. Indeed, the coefficient of (the log of)
latent diversification is negative and remains significant even after controlling for ToT volatility, the (log
of the) initial size of the labor force, and the log of initial GDP per capita (columns (2)-(4)). However, the
effect of latent diversification loses its statistical significance once we include other trade and economic

characteristics (columns (5)-(8)).

Two additional observations from Table 3, Panel B, are worth mentioning. First, there is a tight and robust
link between GDP per capita growth volatility and ToT growth volatility (as indicated by a statistically
significant coefficient on ToT volatility in all of the estimated specifications). Second, the coefficient on
the size of the labor force is negative and significant in some specifications estimating the determinants
of GDP per capita growth volatility. This result is consistent with the findings in Lederman and Maloney

(2012).

In sum, Table 3 suggests that latent diversification is a robust determinant of ToT growth volatility and,
through it, of GDP per capita growth volatility. In section 6.2 we investigate the plausibility of this channel
in more detail through a three-stage least squares estimation (3SLS) that uses the results of Table 3. But
first, we address the potential effect of aggregation on the link between latent diversification and

volatility.

6.1. Latent Diversification, Aggregation and Volatility
As discussed in Section 4.1, the level of aggregation of trade data affects our measures of cross-sectional
and latent diversification, which in turn affects the econometric exercise presented above. In particular,

higher levels of aggregation of trade data impact the variables entering the regression in Table 3 in two
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ways: i) the variance of both measures of diversification across countries declines with the level of
aggregation; and ii) the colinearity between the measures of diversification rises with the level of
aggregation (see section 4.1 for a discussion). Given the above, do changes in aggregation affect the

coefficient of latent diversification in the regressions presented in Table 3?%*

To address this question we re-estimate the specifications in columns (1)-(7) of Table 3, Panel A using
measures of diversification calculated with the SITC Rev. 1 2-digit, 3-digit and 5-digit classifications. The

results of this exercise are presented in Figure 8.

The coefficients on our measure of latent diversification tend to be more precisely estimated when using
data at higher levels of disaggregation. This is partly a result of the attenuation of variance across
countries. The reduction in statistical significance of latent diversification estimates in specifications
where we also control for cross-sectional diversification is larger when we use more aggregated data. This
is partly a result of the large degree of colinearity between cross-sectional and latent diversification when
using aggregated data. Likewise, Figure 8 shows that in most cases more aggregated data is associated
with larger point estimates. This is also partly due to lower cross-country variance, because the coefficient

is inversely proportional to the variance of the explanatory variables.

6.2. Latent Diversification, Terms-of-Trade Volatility and GDP Volatility
The estimation results in Table 3 highlight the link between latent diversification and terms-of-trade
volatility. Latent diversification is negatively correlated with ToT volatility (but not necessarily with GDP
per capita volatility), whereas economic size and income per capita do not necessarily have a direct effect
on either volatility measure. To explore these links further, we present the results of an econometric
exercise that simultaneously explores the determinants of latent diversification, terms-of-trade volatility,
and GDP per capita growth volatility. In the model, latent diversification affects GDP per capita growth
volatility through its effect on terms-of-trade volatility. We estimate these relationships through a three-

stage least squares estimation (3SLS). The results are presented in Table 4.

The model of latent diversification is consistent with the results obtained throughout this paper—bigger
and richer countries typically have larger latent export baskets. In addition, a higher prevalence of

commodity exports does not have a statistically significant impact on latent diversification. Regarding

24 We focus our analysis exclusively on the link between latent diversification and ToT growth volatility. This choice
was made given the fact that the coefficient for latent diversification in the GDP per capita growth volatility equation
is significant only in a limited number of cases and, as is discussed in section 4.1, this expected to hold for higher
levels of aggregation.
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volatility, latent diversification has a negative impact on ToT volatility, as expected from Table 3, and ToT

volatility increases GDP per capita growth volatility.

The estimates presented in Table 4 suggest a large impact of latent diversification on the volatility of GDP
per capita growth. An increase from the 25™ to the 50" percentile of the latent export basket distribution
in our restricted sample of 95 countries reduces ToT growth volatility by 1.37 percentage points, or one
fourth of the average standard deviation in the sample. In turn, this implies a 0.8 percentage point

reduction in the volatility of GDP per capita growth.

7. Sectoral Distribution of Latent Export Baskets: The Role of Factor
Endowments

Thus far the analysis has highlighted the importance of latent export baskets in mitigating external
volatility. This section provides preliminary evidence on another important policy question—which types

of goods does a country add to its latent export basket over time?

To answer this question we explore the importance of the cross-sectoral composition of cross-sectional
export baskets in a given point in time on the cross-sectoral composition of the goods added to the latent
export basket from that point onwards. In particular, we focus on the role of initial factor endowments as
a potential determinant of cross-sectional and latent export baskets. We do so by splitting a country’s
export basket into the ten broad industry clusters proposed by Leamer (1995), which group products
according to factor intensities,?®> and analyze the relationship between the share of goods in the cross-
sectional export basket belonging to an industry cluster and the share of goods added to the latent export
basket belonging to that industry cluster. To avoid the problem of truncation present in the trade data,
the analysis focuses on the four industry clusters with the highest number of export lines in them, namely

labor intensive goods, capital intensive goods, chemicals and machinery.
We begin our analysis by estimating for each year from 1980 to 2005 the following equation:

Séj,t—2012 =a; + gscc,j,t + &t (6)

25 Leamer (1995) proposes a set of 10 industrial clusters. The distinguishing feature of each of these clusters is that
the products included in each tend to be exported by similar countries in terms of their endowments of labor, land
and natural resources. The ten broad clusters are: petroleum; raw materials; forest products; tropical agriculture;
animal products; cereals; labor intensive goods; capital intensive goods; machinery; and chemicals.
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c

cjt is the share of goods in country c’s cross-sectional export basket in year t that belongs to

where §,
industry cluster j, ScL,j,t—2012 is the share of goods added to country c’s latent export basket from year t

until year 2012 that belongs to industry cluster j, and q; is an industry fixed effect.

Notice that the analysis described above can be interpreted as a test of the importance of factor

endowment-induced comparative advantages on latent export baskets, in the spirit of the Heckscher-

c

cjt Is @ proxy for country c¢’s comparative advantage in industry j. This

Ohlin model. In such a world, S
pattern of comparative advantage holds over time to the extent that country ¢’s ranking in terms of factor

endowments remains constant over time and to the extent that there are no factor intensity reversals.

Figure 9illustrates the results of the estimation of equation 6. There are two salient points stemming from
Figure 9. First, the persistence of initial cross-sectional industry shares is statistically different from zero
regardless of the timeframe analyzed. However, the mapping from cross-sectional shares to latent export
shares is not one-to-one—the coefficient for the cross-sectional share (6 in equation (6)) hovers around
0.4 and 0.6, which implies that 1 percentage points increase in the share of sector j in the cross-sectional
basket translates approximately into a 0.5 percentage points increase in the share of goods added to the
latent basket belonging to sector j. The second point worth highlighting is that the coefficient of
persistence declines as the time period analyzed increases. We will return to this result later on this

section

To be sure, Figure 9 masks potential differences in the persistence coefficient across industry clusters. We
explore this potential heterogeneity by estimating versions of equation (6) on an industry by industry
basis. The results of this exercise, which are depicted in Figure 10, are twofold. First, there is indeed
heterogeneity in the persistence coefficient across industry clusters. Chemicals displays the highest
persistence levels both in short and in long time windows, while capital intensive goods display a relatively
low persistence. Machinery displays an interesting pattern—it’s the industry cluster with the lowest
persistence in the long-run but is one of the industry clusters with the highest persistence terms in the
short-run. A second point emerging from Figure 10 is that, in line with the results presented in Figure 9,

all industry clusters experience increases in persistence as the time horizon analyzed shrinks.
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Coming back to the relationship between persistence and the time window, we explore two potential
hypothesis for such pattern. One possibility is that this pattern reflects the relative importance of initial
factor endowments over time—one could expect the degree of factor-endowment dependence of the
goods added to the latent export basket to be higher in the short-run and to dim in the long-run. Yet, the
specific timing of the increase in persistence in all sectors, which occurs somewhere around the mid-
1990s, opens the door to another potential explanation. As was highlighted in Section 3, trade
liberalization was an important force behind the strong process of export diversification observed around
the world. Nevertheless, trade liberalization could either ignite higher or lower persistence. On the one
hand, trade openness could lead to a stronger prevalence of factor endowments on export baskets (i.e.
the specialization patterns predicted by the HO model). On the other hand, trade liberalization removed
some of the distortions to export decisions introduced by import substitution strategies present in the
1980s, hence, rebalancing export baskets and breaking the link between initial shares and shares in the

latent export basket.

To disentangle between these two hypothesis (i.e. a fall in the relative importance of initial factor
endowments over time and a change in persistence due to trade liberalization) we perform an additional
exercise. In particular, we estimate an equation similar to (6) where instead of having a shrinking time
window, we keep the time window fixed at seven years and analyze how the persistence of initial cross-
sectional industry shares on the share of goods added to the latent export basket in those seven years in
an industry varies over time. Similar to the exercise summarized in Figure 9, we estimate (6) as a panel

with industry fixed effects.

The results of this exercise, presented in Figure 11, show that the persistence coefficient in the 7 year
fixed window exercise is relatively stable in the 1980s, falls in the 1990s, and then increases in the 2000s.
Moreover, the increase in the persistence in this latter exercise coincides with the increase in the
persistence observed in the shrinking window exercise presented in Figure 9. For this reason, and to get
a clearer picture of which of these two forces dominates the results in Figure 9, we calculate the difference
in each year between the persistence coefficients obtained in the two exercises, which captures the effect
fall in the relative importance of initial factor endowments over time. This difference, which is plotted in
Figure 11 alongside the persistence coefficients of the two exercises, supports the initial conjecture that
the relative importance of initial factor endowments falls as the window of time analyzed increases—the
degree of factor-endowment dependence of the goods added to the latent export basket is higher in the

short-run and dims in the long-run.

29



The results in this section reinforces the potential of latent export baskets in providing countries with a
tool to cope with external volatility. Indeed, while countries tend to open new export lines in industries in
which they had a factor-endowment driven comparative advantage in the short-run, this link weakens in
the long-run. Hence, over long-periods of times the industry composition of initial export baskets may
differ substantially from the industry composition of the goods added to the latent export basket, which

in turn results in latent basket that are more evenly distributed across industry clusters.

8. Conclusion

This paper introduces the concept of latent trade diversification, which measures trade diversification
based on the number of export lines that have been active in a given time period (instead of currently
active only). Differences in diversification across countries are much smaller when looking at latent
diversification than when looking at cross-sectional diversification. Moreover, latent diversification has a
significant and economically meaningful impact on volatility in terms-of-trade and indirectly on GDP per
capita growth. These results are robust to the estimation of numerous variations of our baseline

specifications.

Our results open the door to further research on the concept of latent diversification and its implications
for volatility. This paper presents a highly stylized and simple measure of latent diversification, which is
easily implementable. This simplicity notwithstanding, the measure has some limitations. It only takes
into account products that have been exported within a finite time frame, which may be arbitrary
depending on data availability to researchers. This implies that the proposed measure of latent
diversification might miss products that are in the latent basket but that have not been exported in a

country’s history within the data sample.

More importantly, the findings call for an explanation of changes in an economy’s basket of exported
products as the paper took a shortcut in this regards. We utilized Leamer’s (1995) industry clusters as a
proxy for products with similar production functions in terms of factor proportions. This highlights the
connection between this paper and the literature on dynamic comparative advantage. Future research
could aim to parameterize Ricardian and factor-proportions models of comparative advantage enhance
our understanding of the forces that could explain the relationship between the products in an economy’s

latent export basket and the basket observed in a given period of time.
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Appendix 1. Composition of the Latent Export Basket by Status of
Activity of its Products

One of the assumptions made in the paper is that products inside a country’s latent export basket are
more likely to be exported in a given year than those outside of their export basket, even if they were not
exported in the previous years. However, there may be reason to question whether the likelihood of a
country exporting a latent export good in a given year is inversely related to the time that the good has
being inactive. This could happen, for instance, if a country’s know-how of an inactive export product

depreciates over time or if technological change makes some export products obsolete.

To address this concern, we divide products within a country’s export basket by status of “activity.” In
particular, we split the latent export basket in each year into three groups. The first comprises export
products that are actively being exported in that year. The second group consists of export goods that
have been exported in at least one year out of the last x years (x € {5,15}). The third group is comprised
of goods that have not been exported in the last x years (x € {5,15}). The underlying assumption in this
exercise is that x captures the lifespan of a product once it’s inactive. We focus the discussion on the

results for the world average.? The results of the exercises are depicted in Figure A2.1.

The decomposition of the latent export basket by activity status suggests that, in the most recent years,
cross-sectional export baskets account for between 50 and 60 percent of the average country’s latent
export basket. The composition of the 40-50 percent residual share depends on our assumption regarding
the rate of decay of inactive export lines. The most stringent case of our two exercises, the one with x =
5 (Panel A in Figure 8) shows that the residual share is split evenly between products inside and outside
the interval. This suggests that, under this assumption, approximately 20 to 25 percent of the products
initially included in a country’s export basket do not buffer against external shocks. Obviously, when x =
15 the share of “obsolete” export lines, that is products that have been inactive for more than 15 years,

falls to approximately 15 percent of the average latent export basket.

26 We also performed a similar exercise splitting countries into four groups according to two variables: a) their level
of income per capita in 1980 and b) the size of their labor force in 1980. The four groups were determined using the
quartiles of the distribution of each of the two variables in 1980. While the levels varied by group, the qualitative
results across groups were similar.
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The above suggests that our measure of latent diversification may overestimate a country’s ability to use
export goods within their latent export basket to overcome negative shocks, especially for small and poor

countries. Nevertheless, the severity of this problem will depend on how quickly goods in the latent basket

lose value for these countries.
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Appendix 2. Description of the Data

Table A presents summary statistics of the main variables used in the empirical analysis in the paper along
with the sources of the data. The number of observations used throughout the paper reflects the inclusion
of countries for which we have data for all the variables used in the analysis.

Table A. Description of Main Variables

N mean p50 st. dev. min max

Log of GDP per capita in 1980 95 8.460 8.425 1.187 6.187 11.474 PWT

Log of people engaged in 1980 95 0.808 0.888 1.878 -3.400 5517 PWT

Latent Export Basket, 1980-2012 95 645.126  746.000 241.826 12.000 901.000 COMTRADE

Size of the Average Cross-Sectional Export Basket, 1980-2012 95 394.055 365.276 272.108 4.500 800.303 COMTRADE

Size of the Average Cross-Sectional Export Basket, 1962-1980 95 270.215 169.133  272.094 1.000 913.389 COMTRADE

S.D of GDP per worker growth rate, 1980-2012 95 0.061 0.057 0.032 0.021 0.155 PWT

S.D of terms of trade, 1980-2012 95 0.060 0.055 0.029 0.020 0.153 PWT

Net exports of Mining and Energy per capita before 1980 95 -14.388 -0.549  259.734 -2,357.332 655.509 Lederman and Maloney (2012)
Net exports of Agricultural goods per capita before 1980 95 -0.632 -0.156 9.954 -29.233 53.924 Lederman and Maloney (2012)
Geographical trade openness over GDP 95 24.871 18.470 20.057 2.560 98.140 Lederman and Maloney (2012)
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Appendix 3. Figures and Tables

Figure 1. Evolution of Trade Concentration
Panel A. Average Herfindahl-Hirschman Index of Export and Import Values, by Year
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Figure 2. Cumulative Distribution of Measures of Trade Concentration
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Figure 3. Average Number of Goods Exported per year vs. Number of Latent Export Lines:,
1972-2012
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Source: Authors’ calculation based on data from the UN’s Comtrade, SITC rev. 1, at the 5-digit level.
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Figure 4. Evolution of the Number of Goods Exported per year and the Number of Latent
Export lines: 1972-2012
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Figure 5. Export Diversification, Latent Export Diversification, and Aggregation
Panel A. Estimated Average Distance between Export Diversification and Latent Export Diversification

(Dgirc—k), by Level of Aggregation
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Figure 6. Export Diversification, Latent Export Diversification, and Trade in Services
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Source: Authors’ calculation based on data from the UN’s Comtrade. Note: See text for a definition of the
variables.
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Figure 7. Latent Export Lines, Average Export Lines and Volatility
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Figure 8. ToT Volatility and Latent Diversification—the Effect of Aggregation
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Figure 9. Relationship between Sectoral Shares in the Cross-Section and Sectoral
Shares in Latent Baskets
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Source: Authors’ calculation based on data from the UN’s Comtrade. Note: The graph plots the coefficient of a regression
between the share of sector j in the goods added to the latent export basket from t to 2012 and the share of sector j in the
cross-sectional export basket in year t, controlling for sector fixed effects. Sectors are defined as in Leamer (1995) based on
factor intensities. In the estimation we use the four sectors with the largest number of export lines in them, namely labor
intensive goods, capital intensive goods, chemicals, and machinery. Dotted lines represent the 95 percent confidence
interval. For more details see text.

45



Figure 10. Relationship between Sectoral Shares in the Cross-Section and Sectoral Shares in
Latent Baskets, by Industry Cluster
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Source: Authors’ calculation based on data from the UN’s Comtrade. Note: Each graph plots the coefficient of a
regression between the share of sector j in the goods added to the latent export basket from t to 2012 and the
share of sector j in the cross-sectional export basket in year t. Sectors are defined as in Leamer (1995) based on
factor intensities. Dashed lines represent the 95 percent confidence interval. For more details see text.
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Figure 11. Relationship between Sectoral Shares in the Cross-Section and Latent Baskets:
Stickiness of Initial Distributions vs. Time Effects
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Source: Authors’ calculation based on data from the UN’s Comtrade. Note: The solid gray line plots the coefficient
of a regression between the share of sector j in the goods added to the latent export basket from t to 2012 and
the share of sector j in the cross-sectional export basket in year t, controlling for sector fixed effects. The dashed
line plots the coefficient of a regression between the share of sector j in the goods added to the latent export
basket from t to t+7 and the share of sector j in the cross-sectional export basket in year t, controlling for sector
fixed effects. The solid black line plots the difference between the gray and the dashed lines. Sectors are defined
as in Leamer (1995) based on factor intensities. For more details see text.
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Figure A2.1. Distribution of latent export products by status of activity and population
Panel A. 5-year Interval

Average Cummulative Number of Products
5 years interval
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Source: Elaborated using data from COMTRADE
Panel B. 15-year Interval
Average Cummulative Number of Products
15 years interval
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Source: Elaborated using data from COMTRADE

Sources: UN’s COMTRADE. Notes: Lines represent the world average for each of the latent export basket and
each of the three subsets comprising it—exported in year, exported in the interval, and exported outside the

interval.

48



‘(#T0T) 19M pue 01A31uUa] “eA[IS solues Aq pasodoid ASojopoylaw UoeWISa SY) 0 SPUELS M-1-SS "$SN S00T ddd S! erided Jad d@o 'ZT0Z Pue 86T Usamiaq Jeah Jad saul|14odxa Jo Jaquinu ageJane ay) Jo) spuels
19)seq A|ieah 98eJaAY "1Xa) DY) Ul PaQ1IISIP ¢TOZ Ul Saul|1Jodxa Jusle| JO Jaquinu 3y} Jo uoew xoidde [ea11dwa ay) 40y SPULYS 19)Seq JUR1ET "T'0>d 4 ‘SO'0> 44 ‘TO'0>0 4us "SISBYIUBI R U] PB1IOTaI BB SI0LID PIEPUELS 1SNCOY :DION

'8'A3J L Md PUE 3AVHLINQD :324n0S

vLL0 €LL0 €LL°0 £9L°0 090 €LV'0 paienbs-y
S6 S6 S6 S6 S6 S6 S6 S6 S6 S6 S6 S6 suoneassqo
(vste)  (ezre) (ezre)  (seen)  (1121)  (9s8°0) (862°0) (e62°0) (e62°0) (182°0) (08z'0) (6970°0)
#xxTLT8  4axEVE'B  4axEVES  4xxVBT'8 4441508  GEVO- +x9ETE +#x8TTE ##x8TTE *xLETE #x9TTE #++196°0 juEISUO)
(25£00°0) (60200°0)
059000~ T68000°0- ddo Jeno ssauuado openy u_r_& NLMOMU
(9€£0°0)  (0s,00) (0S0°0) (€1Z0°0) (r120°0) (v1200)
16,000 00¥000  00%00°0 ¥L10°0- 0810°0- 08100 086T 01 Jolud Jaxiom 4ad ASuau3 pue SulUIIA JO S1I0dX3 N dFeJaAY
(s820)  (908'0)  (9080)  (€6£°0) (821°0) (£LT°0) (£LT0) (zoz'0)
#+069'T-  4x699°T-  4x699'T-  448¥9'T- #xxELV'0- 4xSOV°0 #+G9Y°0- #+805°0- 086T 03 Jolud Jaxiom Jad 243 N2 118y 40 s110dxa 13N d3eJaNY
(861°0)  (161°0)  (16T°0)  (€9T°0)  (£9T°0) (09€0°0) (19€0°0) (t9g00) (zve00) (zve00)
#1xGTO T 4ak €VO T 4axEVO'T- 4xxLEOT- 4xxSTO'T- #xxl9T0°  4xx69T°0° 444690 4446970 #4x99T°0- 086T ul eyided sad 4@o jo 807
(¢8T0)  (68T°0)  (68T°0)  (2sT'0)  (9€T0)  (L¥T'O) (s€z00) (€610°0) (€610°0) (6810°0) (t610°0) (9810°0)
21k L88°0" 444 GVB 0" 4xxSVB0" 4axIV80- 4449E8'0"  44CET O | 4440700  444€TTO-  444ETTO" 44x9TT0" 4448170 #449TC0" 086T u! pa8esua a|doad o 807
(z1) (T1) (o1) (6) (8) (2) (9) (s) (v) (€) (2) (1)
M-L-SS s10
(086T-796T 12y seg 140dx3 A|Jeaj d5e.aAY By} JO 921S) U|-(ZTOT Ul 19y seg 110dx3 Juale JO dzIS) u| ‘g [pued
88€'0 88€'0 88€0 S8€0 S8E0 LTE0 paienbs-y
S6 S6 S6 S6 S6 S6 S6 S6 S6 S6 S6 S6 SUOReA3SqO
(s68'v)  (€691)  (€69) (8eTv)  (60°0T)  (815°0) (1€5°0) (515°0) (515°0) (015°0) (ots0) (¥8Z°0)
#+8T'0T-  «LL8'8  «LL88 48169  vIS'L S0€'0 ##x996°€ +#x0L6'E +#+0L6E #+xC96'E +++C96'E ek LVE'S JueISUO)
(1v0)  (tzzo)  (tzzo)  (881'0)  (0£970) (8890°0) | (2ev00) (62¥0°0) (6210°0) (zevoo) (92v0°0) (£z50°0)
6450  #+TES0  4+TES0  %8¥V0 88%°0 S0T'0 ++8960°0 #46960°0  xx6960°0  %x0860°0  4x6L60°0  4xx8LT°0 086T-796T 193seg 110dX3|BUO1IBS-SS0ID) dFBIIAY DY) JO 3ZIS 3y Jo J0|
(eveo0) (55%00°0)
9/20°0 86£000°0 086T Ul da9 Jano ssauuado apeJy a1ydeu30an
(50600) (16£0°0) (16£0°0) (z5£000)  (£€900°0)  (£€900°0)
10T°0 ¥IT0 yIT0 #9100 #+L9T0°0 #+L9T0°0 086T 01 J01ud Jaxi0m Jad AB1au3 pue SululA Jo s3Jodxa 19N a5 esany
(86€'T)  (e1£'T)  (€1LT)  (845°T) (181°0) (081°0) (081°0) (z6T°0)
009'T- 19L'T- 19LT- 7550 8v70°0- S8%0°0- S8%0°0- 676000 086T 03 Jolud Ja3jI0Mm Jad 24N} N2 118y JO S1J0dXa 13N S5 eJaAY
(s8T°T)  (8€T'T)  (8ET'T) (zee'0)  (689°7) (€€50°0) (5550°0) (5550°0) (£550°0) (6550°0)
#CIET  KTLTT  4TLTT +8L9'T GE8'T #%50C°0 #9070 #9020 #9020 #9070 puesnouyy ul ‘086T u! eyided sad 4go jo 307
(9020)  (zve0)  (zveo)  (6s5°0)  (8T8'T)  (¥8L0°0) | (9¥50°0) (ve€o0) (veeo0) (tego0) (62€0°0) (62€0°0)
k678 T 4TTP'T fTTVT wlETT 9€T'T 8€L0°0 +x95T°0 ###CST0 #+CST0 #++GST0 ##+GST0 #4+CCT0 Suol||1w U1 ‘086T U1 32404 Joge Jo 307
(1) (11) (o1) (6) (8) (2) (9) (s) (v) (€) (@) (1)
M-L-SS s10

(2107 U119y seg 110dx3 JUsle J0 3zIS) U| 'V [dued

s19yseq 1Jodx3 |euo112as-ss0J) yum deo sii pue s}ayseg 110dx3 Jualeq Jo sjueulwialaq ‘T 9|qel

49



‘S9|qeldeA ay3 Jo uoijeue|dxa pa|ie1ap e 10y 1x31 93S *(1T0T7) 19/M pue ‘04Asiua] ‘eA|is sojues Aq pasodoud ASojopoylaw uonew1ss ayl 03 s19jal
M-L1-SS "1094J2 paxi} JeaA apnjoul uoissaidal ||V "$SN S00Z ddd St eudedtad 4@o T0>d 4 ‘S0°0>d 44 ‘TO'0>d 444 'SOS3Y1UaJed Ul paiodal ale pue [9A3] AIJUNOD 8Y1 18 PaJaISN|D BJB SI0LI3 PJepuelS (910N

'8'A9J IMd PUB IAVYLINOD :924n0S

€220 950°0 6810 9/£°0 2620 0020 paJenbs-y
8LL'E 8LL'E 8LL'E 698°¢ 698°€ 698°€ ues ues ues €9€'s €9€'e €9€'s suonenIasqo
(89S°T) (ez€00) (6v8°T) (t1e€) (sstg) (s£8°1) (185°2) (0ss°0) (825°0) (190'%) (SvS'v) (€06°2)
8IT°C #xxT9E°T 60%°0- #xxG96C  #xxC9EC  #xx8L0C #xGCS'S 1210 #L06°0-  4xx86'08  sxxITCEL  4xx6T'TS JueISuU0)
(ssz°0) (T€£00°0) (9z6°0) (PvTT) (8s¥°0) (¢zT0) (ov9°T) (606°T)
#x+CTL 0" %xx9520°0- #xx6EG°E  #xISGET- #xxT9C T %4970~ #5460 TT-  4xxG6L 6" spuesnoys uj ‘086T u! e3ided Jad 4do 40 50|
(692°0) (855°0) (tos°0) (z8¥°0) (c9z°0) (t590°0) (6vT°T) (£9¢°T)
#xxL06°0- ¥09°0- *%%G98°7- #x%EEG - #%855°0- TC900-  #xx085F- #x8LE"E~ suol||iw ul ‘086T Ul 32404 Joge] 3y} jo 50|
(e1) (t1) (o1) (6) (8) (2) (9) (s) (¥) (€) (@) (1) STNGVIYVA
M-1-SS M-1-SS M-1-SS S10 S10 S10 M-1-SS M-1-SS M-1-SS S10 s10 S10
saul] uodx3 paso|d saul] podx3 pauadQ
Jea |elliu] 01 dAlle|9Y g |[oued
86€°0 9€T'0 £02°0 89€°0 LST'0 681°0 paJenbs-y
19T'E [9T'E 19T'E 19T°E L9T's 19T°E ues ues ues €9€'s £9€°e €9€'s suoieAIasqo
(865°T) (sze0) (86T°T) (650°2) (coL7T) (61€°T) (686°T) (£L£°0) (0gT°2) (z91°2) (e€6°2) (zee'T)
#+09T°E  xxxE06'T- ¥EVO0- #x+GL0E  %%x89°EC  xxx08'VT #+I8T'Y #xxVELT- 9LT0 #x%09°€E  %xx6G°9C  %xxGG'9T JueIsu0)
(65€°0) (0880°0) (v£9°0) (266°0) (ssv0) (v£60°0) (£89°0) (z66°0)
#%+96E' T~ 4xL6T°0- #4xGTCO" 4449881~ #xx085° T x486T°0- #x4607'9"  4xx8YVTG- spuesnoys uj ‘086T u! eyided Jad ddo 40 80|
(092°0) (zse0) (sve0) (¥s€°0) (ste0) (#55°0) (¥S€°0) (s.€0)
#%x990°T- #xT106°0-  xxxOEEP- #xxLG9°E" | xxx0CTT- P80 wx+EET Y- #xxSY € suol||iw ul ‘086T Ul 32404 Joge] ay3 jo 50|
(er) (1) (o1) (6) (8) (2) (9) (s) (¥) (€) (2) (T) S1AVINVA
M-1-SS M-1-SS M-1-SS S10 S10 S10 M-1-SS M-1-SS M-1-SS S10 S10 S10

saul Wodx3 paso|)

saur podx3j pauadQ

T-1 01 9A1lE|9Y 'Y |9ued

ejided Jad dgo pue 33404 10qge] ay) jo azis ‘saul] Modx3z paso|) ‘yodx3 pauadQ ‘g 9|qeL

50



Table 3. Volatility, Cross-Sectional Diversification, and Latent Diversification

Panel A. Determinants of Terms-of-Trade Growth Volatility

Dependent variable: St. Dev. of ToT growth (1) (2) (3) (4) (5) (6) (7)
log of the Size of the Latent Export Basket in 2012 -0.0159***  -0.0114***  -0.00948** -0.00825* -0.00843* -0.00820* -0.00840*
(0.00298)  (0.00398) (0.00407)  (0.00455)  (0.00461)  (0.00450)  (0.00454)
log of the Size of the Average Cross-Sectional Export Basket, 1962-1980 -0.00421* -0.00283 -0.00224 -0.00217 -0.00222 -0.00215
(0.00215) (0.00276)  (0.00291)  (0.00292)  (0.00295)  (0.00294)
log of GDP per capita in 1980, in thousand -0.00587 -0.00661*  -0.00670* -0.00623 -0.00625
(0.00372)  (0.00395)  (0.00395)  (0.00396)  (0.00399)
log of Labor Forcein 1980, in millions -0.00137 -0.00141 -0.00266 -0.00294
(0.00157)  (0.00157)  (0.00239)  (0.00247)
Average Net exports of Mining and Energy per worker prior to 1980 0.000651 0.000769
(0.00167) (0.00166)
Average Net exports of Agriculture per worker prior to 1980 -0.0145 -0.0162
(0.0172) (0.0180)
Geographic trade openness over GDP -0.000156  -0.000183
(0.000188) (0.000197)
Constant 0.160*** 0.152%** 0.183*%** 0.180*** 0.182%** 0.181%** 0.183***
(0.0190) (0.0203) (0.0304) (0.0312) (0.0306) (0.0314) (0.0306)
Observations 95 95 95 95 95 95 95
R-squared 0.192 0.238 0.281 0.286 0.292 0.291 0.298
Panel B. Determinants of GDP per capita Growth Volatility
Dependent variable: St. Dev. of GDP per capita growth (1) (2) (3) (4) (5) (6) (7) (8)
S.D of terms of trade after 1980 0.619*** 0.532%** 0.534%** 0.561*** 0.531%** 0.528%*** 0.550*** 0.550%***
(0.106) (0.120) (0.123) (0.121) (0.117) (0.116) (0.113) (0.113)
log of the Size of the Latent Export Basket in 2012 -0.00720**  -0.00730** -0.00791**  -0.00307 -0.00322 -0.00307 -0.00311
(0.00355) (0.00352)  (0.00358)  (0.00429)  (0.00434)  (0.00416) (0.00423)
log of the Size of the Average Cross-Sectional Export Basket, 1962-1980 0.000122  -0.000417 0.00198 0.00196 0.00198 0.00195
(0.00166)  (0.00176)  (0.00191)  (0.00192)  (0.00183) (0.00185)
log of GDP per capita in 1980, in thousand 0.00279 -0.000465 -0.000469  -0.00154  -0.00149
(0.00278)  (0.00288)  (0.00287)  (0.00267) (0.00271)
log of Labor Forcein 1980, in millions -0.00572*** -0,00577*** -0.00172 -0.00176
(0.00140)  (0.00141)  (0.00179) (0.00183)
Average Net exports of Mining and Energy per worker prior to 1980 0.000456 0.000135
(0.000551) (0.000566)
Average Net exports of Agriculture per worker prior to 1980 -0.00235 0.00243
(0.0124) (0.0134)
Geographic trade openness over GDP 0.000480** 0.000478**
(0.000217) (0.000223)
Constant 0.0233*** 0.0738%** 0.0738*** 0.0550* 0.0470 0.0484 0.0398 0.0399
(0.00563) (0.0266) (0.0268) (0.0312) (0.0341) (0.0338) (0.0318) (0.0321)
Observations 95 95 95 95 95 95 95 95
R-squared 0.328 0.355 0.355 0.363 0.438 0.439 0.473 0.474

Source: COMTRADE, PWT rev.8.

Note: *** p<0.01, ** p<0.05, * p<0.1. Latent basket stands for the empirical approximation of the number of latent export lines in 2012 described in the text. Average cross-sectional basket
stands for the average number of export lines per year between 1962 and 1980. GDP per capita is PPP 2005 USS. See main text for additional variables definitions and discussion.
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