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A B S T R A C T

Economists have long discussed the negative effect of Dutch disease episodes on the non-resource tradable sector
as a whole, but little has been said on its impact on the composition of the non-resource export sector. This paper
fills this gap by exploring to what extent concentration of a country’s non-resource export basket is determined by
their exports of natural resources. We present a theoretical framework that shows how upward pressure in wages
caused by a resource windfall results in higher export concentration. We then document two robust empirical
findings consistent with the theory. First, using data on discovery of oil and gas fields and of commodity prices
as sources of exogenous variation, we find that countries with larger shares of natural resources in exports have
more concentrated non-resource export baskets. Second, we find capital-intensive exports tend to dominate the
export basket of countries prone to Dutch disease episodes.

1. Introduction

The literature on Dutch disease is extensive when it comes to
documenting the negative impacts of natural resource exports on non-
resource tradable goods as an aggregate (e.g., Corden and Neary, 1982;
Corden, 1984; Sachs and Warner, 1995).1 Little has been said on the
impact of natural resources on non-resource export concentration. And
yet, different branches of the economic literature have documented the
beneficial impacts of export diversification on various grounds (e.g.,
Imbs and Wacziarg, 2003; Klinger and Lederman, 2004; Hausmann et
al., 2007; Hidalgo et al., 2007; Koren and Tenreyro, 2007; Cadot et
al., 2011). This study lies at the junction of these two strands of the
economic literature, as it explores and documents non-resource export
basket concentration in countries suffering Dutch disease episodes.

To explore this question we first describe a theoretical framework
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Ostenstad and Vermeulen (2016).

of heterogenous firms in two sectors –a labor-intensive one and a
capital-intensive one– that models the impact of a resource windfall
on export diversification, following the seminal works of Melitz (2003)
and of Bernard et al. (2007).2 In our framework a resource windfall
increases domestic expenditure which puts upward pressure on wages,
thus affecting the competitiveness of exporting firms particularly in the
labor intensive sector. Given that we model each firm as having a dif-
ferent productivity parameter and as exporting a different variety, these
dynamics result in a lower set of varieties being exported. A resource
windfall thus leads to higher export concentration.

We test these dynamics using international trade data for 128
countries and 27 years. Using this data we estimate the impact of
Dutch disease on non-resource export concentration. In particular,
we test the impacts of the share of natural resources in exports on a
number of non-resource export concentration indexes: Gini coefficient,
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Herfindahl-Hirschman index, the number of active export products or
varieties, and the Theil index. The use of the Theil index allows us to
explore whether the concentration is occurring more at the extensive
margin (numbers of products or varieties exported) or intensive margin
(changes in the relative size of already existing products). We use
multiple indexes to ensure that our findings are not dependent on the
particular way in which export concentration is measured.

We find a consistent and significant positive relation between the
share of natural resources in exports and non-resource export concen-
tration: Countries more prone to suffer from Dutch disease tend to have
more concentrated non-resource export baskets. In order to deal with
endogeneity concerns, we present a number of results that shed light
on the causal direction of the relationship. In particular, we make use
of data on commodity prices and on discovery of oil and gas fields
to instrument for the share of natural resource exports in an econ-
omy, and find that a larger share of natural resource exports increases
non-resource export concentration. In addition, using a difference-in-
differences framework, we also find larger non-resource export concen-
tration occurs in countries experiencing increases in exports of natural
resources due to unusual commodity price fluctuations. Our results sug-
gest that countries with roughly one standard deviation in the share of
natural resources in total exports above average tend to have higher
non-resource export concentration of up to one-half standard deviation
measured through the different concentration indexes. This relationship
is quite consistent across very different empirical methods used in the
paper. We also find that most of the impact on the Theil index is due to
changes in the relative size of existing products (the intensive margin),
and not due to changes in the closing of product lines (the extensive
margin). All in all, we consistently find that these results are predomi-
nantly driven by developing countries.

We then dig deeper into the non-resource export basket of coun-
tries to test another prediction from the theoretical framework: Labor-
intensive varieties are more affected by a resource windfall. To explore
this relationship we use export data at the country-product-year level,
together with product-level indicators on capital intensity from NBER’s
productivity dataset (Becker et al., 2013), considering about 600 dif-
ferent non-natural resource products. Our findings indicate that coun-
tries prone to suffer from Dutch disease tend to be more concentrated
towards capital-intensive export products, as opposed to labor-intensive
ones. We also find that this concentration towards capital-intensive
goods is non-linear, and responds to a U-shaped curve that depends
on the initial level of the overall capital content of the export bas-
ket, as measured by sum of product-level capital intensity weighted by
each product’s share in the export basket. Intuitively, if a country has
none to very few capital-intensive products in its export basket, then
a resource windfall at first would be correlated with diversification
towards capital-intensive products. However, above certain threshold
of capital content in the export basket, it is concentration what follows
a resource windfall. For the vast majority of the country-year pairs in
the sample, however, the capital content of their export basket already
stands above this threshold.

Our paper can be framed within the early economic literature study-
ing Dutch disease, a condition likely to show up in resource abundant
countries, and can be framed within the literature that evolved after
the seminal works by Neary (1982) and Corden and Neary (1982), who
discuss the ways through which Dutch disease impacts the economy.
Within the context of Dutch disease, our paper also contributes to the
literature studying different drivers of export diversification (e.g., Imbs
and Wacziarg, 2003; Hausmann et al., 2007; Hidalgo et al., 2007; Cadot
et al., 2011; Bahar et al., 2014, 2017; Bahar and Rapoport, 2018).

The paper is organized as follows: Section 2 describes a theoretical
framework that links export diversification to Dutch disease dynamics.
Section 3 presents the data, and provides some stylized facts. Section 4
contains our regressions at the country-year level and presents results
on the positive relationship between larger shares of natural resources
in exports and our different measures of non-resource export concen-

tration. These results use a number of different econometric estima-
tion techniques that deal with endogeneity issues. Section 5 looks into
another set of predictions from the theoretical framework using data at
the country-product-year level, in particular shedding light on dynam-
ics of capital-intensive export products following episodes of Dutch dis-
ease. Conclusions and policy implications are presented in Section 6.

2. Theoretical framework

To analyze the impact of a resource windfall, we model a small open
economy consisting of two industries, one of which is labor-intensive
while the other is capital-intensive. Both industries consist of hetero-
geneous firms producing differentiated products. Labor in the economy
is supplied inelastically and the total supply of labor is fixed. Work-
ers can move at zero cost across firms and across industries but cannot
move across countries. Capital, on the other hand, is bought and sold
on the world market and firms in the small open economy act as price
takers. The only sources of income are wages, rent from capital and an
exogenous resource windfall.

Production in both the domestic market and the export market
involves the payment of sunk costs which depends on the factor con-
tent of production as in Bernard et al. (2007). In addition, firms incur
in transport costs on each unit of product sold abroad. As in Melitz
(2003), these costs imply that only the most productive firms can afford
to export. A resource windfall increases domestic expenditure which,
given the fixed labor supply, puts upward pressure on wages as firms
try to meet the increased consumer demand. This raises unit costs and
leads to a more concentrated export basket because foreign expenditure
remains unchanged. Furthermore, because the labor-intensive industry
is more sensitive to changes in wages, the effect of a windfall is greater
for this industry than for the capital-intensive industry.

2.1. Preferences and demand

As in Bernard et al. (2007), consumers maximize

U =
√

C1C2 (1)

subject to P1C1 + P2C2 ≤ Y. Let L be the fixed supply of labor, let KH

be the domestic supply of capital, w be wage payments to labor, and
r be the rental rate of capital. National income Y is the sum of total
labor income, total capital income, and an exogenous windfall Z and
is given by Y = wL + rKH + Z. The values C1 and C2 are industry-level
aggregates of output from individual firms. Formally,

Ci =

(
∫𝜔∈Ωi

q(𝜔)
𝜎−1
𝜎 d𝜔

) 𝜎
𝜎−1

(2)

for i ∈ {1, 2} where Ωi represents the set of varieties produced in indus-
try i, q(𝜔) is the quantity of variety 𝜔 produced, and 𝜎 > 1. The utility
function (1) implies that a constant share of income will be spent in
each industry. Expenditure on industry i is therefore given by Ei = Y∕2.
Using the aggregator (2) yields the demand function

qi(𝜔) = EiP𝜎−1
i pi(𝜔)−𝜎 (3)

where Pi ≡
(∫

𝜔∈Ωi
p(𝜔)1−𝜎

) 1
1−𝜎 is an industry-level price index.

2.2. Production

Firms in each industry i use labor (l) and capital (k) in fixed-
proportions with production given by:

qi(l, k;𝜙) = 𝜙min
[

l
𝛽i
,

k
1 − 𝛽i

]

Furthermore, as in Bernard et al. (2007) and Ostenstad and Vermeulen
(2016), firms pay a fixed cost that depends on factor intensity. Let fj rep-
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resent the fixed cost associated with entering market j ∈ {D,X} where
D is the domestic market and X is the export market.3 The cost function
for a firm in industry i is:

ci(𝜙) =
(

fj −
q
𝜙

)[
𝛽iw + (1 − 𝛽i) r

]
Assuming that industry 1 is labor-intensive and industry 2 is capital-
intensive, we have 𝛽1 > 𝛽2.

Firms maximize profits such that:

𝜋(𝜙) = (p − c(𝜙))q

The demand curve (3), implies that prices will be a constant markup
over unit costs with

pi(𝜙) =
(

𝜎

𝜎 − 1
Wi
𝜙

)

where Wi ≡ 𝛽iw + (1 − 𝛽i)r is the unit cost associated with 𝜙 = 1.
Finally, firms can choose to sell domestically or to export goods

abroad. In order to export, firms pay iceberg transport costs 𝜏 > 1 for
every unit of good sold abroad. Let 𝜋Di represent operating domestic
profits in industry i, 𝜋Xi represent operating export profits, let an H
superscript denote the home economy and let an F superscript denote
the foreign economy.4 Operating profits are thus given by:

𝜋Di(𝜙) = EH
i (P

H
i )

𝜎−1𝜁

(
Wi
𝜙

)1−𝜎

𝜋Xi(𝜙) = 𝜏1−𝜎EF
i (P

F
i )

𝜎−1𝜁

(
Wi
𝜙

)1−𝜎

where 𝜁 ≡ 𝜎−𝜎 (𝜎 − 1)1−𝜎 .

2.3. Equilibrium

Firms only produce if they can make non negative profits. The cutoff
condition for domestic production is given by:

EH
i (P

H
i )

𝜎−1𝜁

(
Wi
𝜙D

)1−𝜎
= fDWi (4)

and the cutoff condition for exporting is given by:

𝜏1−𝜎EF
i (P

F
i )

𝜎−1𝜁

(
Wi
𝜙X

)1−𝜎
= fXWi (5)

To enter the industry, firms pay a sunk entry cost fEWi to draw pro-
ductivity parameter 𝜙 from the distribution G(𝜙). Let 𝜇(𝜙) = G(𝜙)

1−G(𝜙D)
be

the distribution of 𝜙 conditional on successful entry. Potential entrants
weigh their expected profits against the fixed costs. Free entry implies

fEWi = ∫𝜙D

(
EH

i (P
H
i )

𝜎−1𝜁

(
Wi
𝜙

)1−𝜎
− fDWi

)
dG(𝜙)

+ ∫𝜙X

(
𝜏1−𝜎EF

i (P
F
i )

𝜎−1𝜁

(
Wi
𝜙

)1−𝜎
− fXWi

)
dG(𝜙). (6)

In equilibrium, workers are paid their marginal revenue product.
Because workers are mobile across firms and industries we have

w = 𝜎 − 1
𝜎

(
𝜙

𝛽i

) 𝜎−1
𝜎 [

EH
i
(
PH

i
)𝜎−1 + ΨX𝜏

1−𝜎EF
i
(
PF

i
)𝜎−1] 1

𝜎 l
−1
𝜎 − 1 − 𝛽i

𝛽i
r (7)

for all 𝜙 where ΨX is an indicator variable that equals one if the firm
exports and zero otherwise. The firm subtracts 1−𝛽i

𝛽i
r from the left-hand

3 Consistent with this type of models, we assume that 𝜏(𝜎−1)fx > fd.
4 For the purpose of our empirical analysis below, the foreign economy can be thought

of as the rest of the world.

side because every added unit of labor requires the addition of 1−𝛽i
𝛽i

units of capital.5
Let Ni represent the number of total potential entrants in industry i

(which we consider exogenous). Total domestic sales in industry i are
given by:

Di = NiEH
i
(
PH

i
)𝜎−1

𝜁𝜎W1−𝜎
i ∫𝜙Di

𝜙𝜎−1dG(𝜙) (8)

and total export sales in industry i are give by:

Xi = NiEF
i
(
PF

i
)𝜎−1

𝜁𝜎W1−𝜎
i ∫𝜙Xi

𝜙𝜎−1dG(𝜙) (9)

2.4. Comparative statics

In this section we demonstrate the impact of a resource windfall on
the domestic and export cutoffs, the number of varieties produced, and
the concentration of exports. We will assume that 𝜙 is distributed by

G(𝜙) = 1 −
(
𝜙min
𝜙

)𝜃

and that 𝜃 > 2𝜎.6 For simplicity, we further assume
that 𝜙min = 1. Suppose that the home economy receives a resource
windfall and exogenous income increases from Z0 to Z1. Equation (7)
shows that this puts upward pressure on wages. When the increase in
Z leads to an increase in Ei, firms must increase production to keep
pace with demand. In order to produce more, firms must increase their
stocks of labor. Because the total amount of labor in the economy is
fixed, firms must take workers away from others in order to increase
their own stocks of labor. This puts upward pressure on wages and
results in w1 > w0.

2.4.1. Export productivity cutoffs and number of varieties
Let a hat ·̂ over a variable represent a percentage change. As in

Ostenstad and Vermeulen (2016), totally differentiating (5) gives:

𝜙Xi =
𝜎

𝜎 − 1
Ŵi (10)

A visualization of changes for 𝜙Xi is provided in Fig. 1. The results show
that the export productivity cutoff increases after wages increase. In
other words, following a resource windfall, more firms –which implies
different varieties in this case– exit the export market, resulting in more
concentrated export basket in terms of different varieties. The number
of varieties in industry i sold abroad can be written as:

Ni[1 − G(𝜙Xi)].

Thus, because the export cutoff increases after a windfall, the prod-
uct variety of exports decreases.7

2.4.2. Export concentration
In this section we derive the The Herfindahl-Hirschman concentra-

tion index (HHI) for exported varieties, which will be a useful guide for
the empirical part later on.

Exports for a type-𝜙 firm in industry i are given by:

qxi(𝜙) = 𝜏1−𝜎EF
i
(
PF

i
)𝜎−1( 𝜎

𝜎 − 1

)−𝜎
W−𝜎

i 𝜙𝜎 (11)

Thus, total exports in an industry can be written as:

QXi = Ni𝜏
1−𝜎EF

i
(
PF

i
)𝜎−1( 𝜎

𝜎 − 1

)−𝜎
W−𝜎

i ∫𝜙Xi

𝜙𝜎dG(𝜙). (12)

5 See Online Appendix Section A.2 for more details on the derivation of equation (7).
6 This assumption comes to play when deriving the concentration index below. Without

it, the integral used in the derivation is not defined.
7 See Online Appendix Section A.1 for a discussion on the domestic productivity cutoff.
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Fig. 1. Change in the export cutoff after a resource windfall. Profits in the export sector
𝜙di(𝜙) are represented on the vertical axis and the productivity parameter 𝜙 is represented
on the horizontal axis. Profits for labor-intensive Industry 1 are represented in blue while
profits for capital-intensive Industry 2 are represented in red. The pre-windfall equilib-
rium is represented with a naught superscript and a solid line while the post-windfall
equilibrium is represented with a prime superscript and a dashed line. The fixed costs for
both industries increase as a result of the increased wage rate. In addition, the slopes of
each profit curve decreases as a result of the increased wage. These changes are larger
in magnitude for the labor-intensive industry than for the capital-intensive industry. (For
interpretation of the references to colour in this figure legend, the reader is referred to
the Web version of this article.)

Total exports in the economy are:

QX = QX1 + QX2 (13)

which can be rewritten as:

QX =
N1EF

1
(
PF

1
)𝜎−1W−𝜎

1 𝜙𝜎−𝜃
X1 + N2EF

2
(
PF

2
)𝜎−1W−𝜎

2 𝜙𝜎−𝜃
X2

NiEF
i

(
PF

i

)𝜎−1
W−𝜎

i 𝜙𝜎−𝜃
Xi

QXi (14)

for i ∈ {1, 2}. The market share of a firm with productivity 𝜙 in industry
i is:
qxi(𝜙)

QX
= Γi

qxi(𝜙)
QXi

= Γi

(
𝜃 − 𝜎

Ni𝜃

)
𝜙𝜎

𝜙𝜎−𝜃
Xi

where Γi ≡ N1EF
1

(
PF

1

)𝜎−1
W−𝜎

1 𝜙𝜎−𝜃X1 +N2EF
2

(
PF

2

)𝜎−1
W−𝜎

2 𝜙𝜎−𝜃X2

NiEF
i

(
PF

i

)𝜎−1
W−𝜎

i 𝜙𝜎−𝜃Xi

. The HHI for exports

is the sum of squared export market shares which is given by:

HHIX = Γ2
1

(
𝜃 − 𝜎

N1𝜃

)2
𝜙

2(𝜃−𝜎)
X1 N1∫𝜙X1

𝜙2𝜎dG(𝜎)

+ Γ2
2

(
𝜃 − 𝜎

N2𝜃

)2
𝜙

2(𝜃−𝜎)
X2 N2∫𝜙X2

𝜙2𝜎dG(𝜎).

This can be rewritten as:

HHIX = 𝜉

(
Γ2

1
𝜙𝜃

X1
N1

+ Γ2
2
𝜙𝜃

X2
N2

)

where 𝜉 ≡
(

𝜃−𝜎√
𝜃(𝜃−2𝜎)

)2
. Because 𝜙X1 and 𝜙X2 are related by:

𝜙X2 =

(
EF

1
EF

2

) 1
𝜎−1

(
PF

1
PF

2

)(
W2
W1

) 𝜎
𝜎−1

𝜙X1,

the weights Γi are not changing in either 𝜙Xi. This implies that HHIX is
increasing in the cutoffs.8

A resource windfall leads to an increase in the export productivity
cutoff. As a result, a resource windfall reduces the size of the export

8 See Online Appendix Section A.3 for more details on the derivation of export HHI.

sector, which in turn reduces the export product variety. Consistently,
resource windfall leads to a more concentrated export basket, which
in this framework we measured using the Herfindahl-Hirschman Index.
Furthermore, because 𝛽1 > 𝛽2, we have that Ŵ1 > Ŵ2. Therefore, as
the productivity cutoff of the labor-intensive sector increases more
than that of the capital-intensive one, the relative share of the latter
within the non-resource export basket rises. After the windfall, the non-
resource export basket is more concentrated in general, and leans more
towards capital-intensive goods.

3. Data and stylized facts

The main source of data for the rest of the paper is global export
data, which comes from UN COMTRADE database with corrections
made by Hausmann et al. (2011). It includes exports from all countries
to the rest of the world, classified using the Standard Industry Trade
Classification (SITC), revision 2, at the four-digit level, over 1984 to
2010. In order to classify products as resource or non-resource, we rely
on the definitions of Primary Products provided by Lall (2000).9

When testing for the impacts of natural resources on non-resource
export baskets we control for total exports (to control for scale) as
well as income per capita, the latter derived from the World Develop-
ment Indicators database (World Bank, 2016). Our base sample includes
information for 128 countries and 27 years.

We complement the analysis with two other data sources that will
help us to deal with the plausible endogeneity between non-resource
export concentration and Dutch Disease. First, we use data from Horn
(2010) on oil and gas fields discoveries across the globe which include
events happening during the period of the study. This dataset has infor-
mation on the location and time of all gas or oil field discoveries,
including the volume of oil or gas discovered measured in estimated
million barrels of oil equivalent. Fig. 2 presents the geographic dis-
tribution of the discoveries throughout all the years in the original
database. When merging it with our country-year dataset, we end up
with information on 190 discoveries in 43 countries between 1984 and
2010.10

Second, we include data on commodity prices for 22 different com-
modities, which are: Aluminum, Bananas, Beef Meat, Chicken Meat,
Coal, Cocoa, Coffee, Copper, Cotton, Crude Oil, Gold, Liquified Nat-
ural Gas, Oranges, Rice, Rubber, Sheep Meat, Shrimp, Soybean, Tea,
Tobacco, Wheat and Zinc. We assign a commodity price to every coun-
try in every year by matching the commodity name to the name of the
largest natural resource 4-digit export reported in the trade data using
SITC categorization. We normalize the price of each commodity to be
equal to 100 in 2010. This data comes from the Global Economic Mon-
itor database by the World Bank (2017).

Given that our focus is on understanding the relationship between
Dutch Disease and non-resource export concentration, we compute for
each country and year four measures of export concentration widely
used in the literature (e.g. Koren and Tenreyro, 2007; Cadot et al., 2011;
Imbs and Wacziarg, 2003): the Herfindahl-Hirschman index (HHI), the
Gini coefficient, the log-number of non-resource product exported with
value above zero, and the Theil index.11 The Theil index can be decom-
posed into a within and between component. In the context of export
concentration, the Theil-within index refers to changes in export shares
of existing industries, while the Theil-between index refers to appear-
ance and disappearance of export lines. We often present results using

9 See Table A.1 in Appendix Section B for a list of all three-digit categories consid-
ered as primary products. Our results are robust to expanding the definition of natural
resources to all resource-based products described there.

10 Recently, Arezki et al. (2017) used this dataset to investigate the macroeconomic
adjustment effects following a large oil and gas discovery.

11 See Online Appendix Section D for details on the formulas and construction of these
indexes.
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Fig. 2. Geographic distribution of oil and gas field discoveries database. This figure maps the location of all the oil and gas field discoveries in the above mentioned dataset by Horn
(2010).

each of those components of the Theil index as the dependent vari-
able. Note that in order to compute concentration we exclude nat-
ural resource products from the export basket of countries prior to
the calculation. Fig. 3 documents the existence of a consistent, posi-
tive relationship between the share of natural resources in exports and
the degree of concentration of the non-resource export basket as mea-
sured by these four indicators, using cross-country data for the year
2010.12

Table 1 provides a summary of descriptive statistics for variables
at the country level, in separate panels comprising all country-years in
our sample (Panel A), Non-OECD (Panel B), and OECD countries (Panel
C). While natural resources represent on average 48.2% of non-OECD
export baskets throughout the period 1985–2010, they accounted for
20.3% of OECD exports. At the same time, OECD countries tend to have
much less concentrated non-resource export baskets, and their statistics
are less dispersed than those of non-OECD countries.

4. Natural resource exports and non-resource export
concentration

This section aims at empirically exploring one of the main predic-
tions of the theoretical model introduced above: non-resource export
concentration increases following a Dutch disease episode.13 We begin
by estimating if countries with larger shares of natural resource exports
(e.g., those that are more prone to suffer from Dutch disease) tend to
have a more concentrated non-resource export baskets. To do so, we
estimate the following specification:

CIit = 𝛽NatResit + lgdppcit + ltotexpit + 𝛿t + 𝜀it (15)

12 To prepare the charts we have excluded all countries where natural resources rep-
resent less tan 5% of total exports. The analysis that follows has not been truncated in
any way. The slope in the case of the fourth indicator (non-resource export lines open) is
negative, indicating that as the share of natural resources in the export basket increases,
the number of non-resource products exported tend to decrease (i.e., concentration is
increased).

13 Our data finds suggestive evidence that, indeed, the tradable sector as a whole tends
to be smaller in size in countries more prone to suffer from Dutch disease, consistent
with the main proposition of Corden and Neary (1982), but the results are not robust
to different methodologies. However, the focus of this paper is on the impact of Dutch
disease on the composition of the tradable sector, and not on its aggregate size.

Where in each case the dependent variable is a non-resource export
concentration indexes described above (denoted by CI), computed
for country i in period t. The specification includes in the right hand
side our variable of interest, the percentage of natural resources in
the export basket of countries (NatResit), as well as income per capita
(in logs, denoted by lgdppcit) and total exports (in logs, denoted by
ltotexpit). Controlling for income per capita allows us to account for the
fact that richer countries tend to be more diversified (e.g., Imbs and
Wacziarg, 2003; Hausmann et al., 2007; Hidalgo et al., 2007; Koren
and Tenreyro, 2007; Cadot et al., 2011). Controlling for total exports is
useful for two reasons: first, concentration of the export basket might
be related to the size of the export basket; second, the Dutch disease
literature emphasizes that following a resource windfall we would
expect the tradable sector to shrink, and thus, by controlling for the
size of the export basket we focus on the relationship between natural
resource exports and export concentration beyond the aggregate size
of the export basket. We also include a full set of year fixed effects
𝛿t , to control for yearly shocks common to all countries. Given that
yearly changes in the share of natural resources in the export basket
of a single country are relatively small, we refrain from adding country
fixed effects to this specification. As 89.1% of the total variance
of the share of natural resources in exports comes from differences
between countries, our reported effects are the mirror of cross-country
variations, as opposed to within country variation.14 This approach
raises concerns on the validity of our inference, a feature we deal with
below.

The estimations for specification (15) are reported in Table 2 for all
countries (columns 1 to 3), for OECD countries (column 4 to 6) and for
non-OECD countries (columns 7 to 9). Our primary interest is in the
value of the coefficient 𝛽. When looking at all countries (columns 1 to
3), the estimator for 𝛽 is positive and highly significant in columns 1 and
2 (where the dependent variable are concentration indexes), and nega-
tive and statistically significant in column 3 (where the dependent vari-
able is number of products), indicating a positive relationship between
the share of natural resources in exports and the concentration of the

14 A standard variance decomposition analysis reported in Online Appendix Section A.2
shows that only 10.9% of the total variation registered in the share of natural resources
on export baskets comes from the within component (differences within countries).

106



D. Bahar and M.A. Santos Journal of Development Economics 132 (2018) 102–114

Fig. 3. Non-resource export concentration and
natural resource share of exports (2010). This
figure shows four scatterplots using in the
vertical axis a measure of concentration and
on the horizontal axis the share of natural
resources in a country’s export basket for
the year 2010. In all figures it can be seen
that countries with a higher share of natural
resource in their export basket tend to be more
concentrated in their non-resource export bas-
ket.

non-resource export basket for the average country. The economic sig-
nificance of the estimator is also remarkable: countries with 30 per-
centage points (pp.) in the share of natural resources in total exports
above average (roughly one standard deviation) tend to have a higher
HHI by 0.06 points, which corresponds to a 44% increase based on the
mean HHI value in the sample. The same increase is associated with
a higher Gini coefficient by 0.024 points, which corresponds to a 17%
increase (based on the average Gini coefficient in the sample). In terms
of number of varieties or products (column 3), an increase of 30pp. in
the share of natural resources in total exports is associated with about
10% fewer items in their non-resource export basket. Across all differ-
ent measures, it is quite consistent that a larger export share of natural
resources by one standard deviations is roughly associated with higher
export concentration by about a third of a standard deviation (e.g., 0.06
for HHI where the sample’s standard deviation is 0.18, 0.024 points for
the Gini where the sample’s standard deviation is 0.081; and −0.11 for
the log-number of products where the sample’s standard deviation is
0.433).

Columns 4–6 and 7–9 report the estimates when we split the sample
into developed (OECD) and developing (non-OECD) countries, respec-
tively. We find that the results are predominantly driven by non-OECD
countries. The relationship between natural resources and the degree of
concentration of the non-resource export basket is much weaker in the
case of OECD economies, with coefficients that have the expected sign
but lower levels of significance or no significance at all. The estimates
for non-OECD countries are similar in size than those from sample using
all countries.

The theoretical framework above does not distinguish between
changes in concentration at the extensive or intensive margin. That
is, whether concentration occurs because the closing of export lines
or products (extensive) or because export value concentrates on fewer
products among all the existing lines (intensive).15 We, however, can
exploit this empirically using the Theil index, which as explained above,
can be decomposed into a within (intensive margin) and between

15 In fact, in the theoretical framework, if we interpret each variety as one line, the
concentration that occurs following a windfall is completely at the extensive margin, as
fewer varieties are exported following the increase in salaries.

(extensive margin) component.16 Table 3 uses the Theil index as the
dependent variable in its overall form, and using both its between and
within component. Columns 1–3 show results for all countries, columns
4–6 show results for OECD countries and columns 7–9 show results for
non-OECD economies. Overall, the estimates suggest that countries with
30pp. above average in the share of natural resources in total exports
have a higher (overall) Theil by about 0.45 points (a 27% increase
based on mean value). Also in this case, consistently with the results
above, a one standard deviation increase in the export share of natu-
ral resources explains about a third of the sample’s standard deviation
increase in the Theil index. In columns 2 and 3 we see that, for the most
part, a higher share of natural resources in the export basket is associ-
ated with a larger concentration as measured by the within component,
as opposed to the between component. In particular, the results sug-
gest that about 75 percent of the changes in export concentration are
driven by changes in export shares of already existing export products
(Column 2). The remaining 25 percent of changes in export concentra-
tion as explained by a larger share of natural resource exports can be
explained by non-resource export lines disappearing from the export
basket (Column 3).17

The results reported in columns 7–9 in Table 2 are consistent with
those of Table 2, as they are mostly driven by developing (non-OECD)
countries. The decomposition of the Theil variation for the developing
countries does not depart significantly from that of the overall sample:
Changes in the relative size of existing products in the non-resource
export basket account for 69% of the Theil increase, whereas reductions
in the number of products exported accounts for 31%.

Overall, these results reveal a consistent, significant and positive
relationship between the share of natural resources in exports and the
concentration of the non-resource export basket. This implies that coun-
tries more prone to suffer from Dutch disease – given their high shares
of natural resources in their export baskets – typically have less diver-

16 Cadot et al. (2011) use this index to show that most of the changes in concentration
that countries experience throughout their different stages of development are in the
extensive margin.

17 Note that the estimates in Columns 2 and 3 sum up to the estimate in Column 1.
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Table 1
Summary statistics at the country-level (1985–2010).

Variable N Mean Std. Dev. Min Max

Panel A. All countries
HHI 2524 0.134 0.181 0.007 0.959
Gini 2524 0.901 0.081 0.670 0.998
Products (log) 2524 6.067 0.433 3.714 6.426
Theil 2524 2.841 1.239 0.880 6.271
Theil Within 2524 2.480 0.952 0.859 5.358
Theil Between 2524 0.360 0.434 0.000 2.736
NatRes % exports 2524 0.410 0.289 0.026 0.990
Income pcap (log) 2524 9.042 1.195 4.956 11.754
Total exports (log) 2524 22.831 2.109 17.017 28.150

Panel B. Non-OECD countries
HHI 1869 0.171 0.196 0.011 0.959
Gini 1869 0.935 0.054 0.763 0.998
Products (log) 1869 5.950 0.446 3.714 6.420
Theil 1869 3.268 1.141 1.253 6.271
Theil Within 1869 2.790 0.888 1.058 5.358
Theil Between 1869 0.478 0.448 0.007 2.736
NatRes % exports 1869 0.482 0.289 0.038 0.990
Income pcap (log) 1869 8.623 1.092 4.956 11.754
Total exports (log) 1869 22.080 1.804 17.017 28.150

Panel C. OECD countries
HHI 655 0.028 0.024 0.007 0.215
Gini 655 0.801 0.059 0.670 0.950
Products (log) 655 6.403 0.019 6.319 6.426
Theil 655 1.621 0.443 0.880 3.548
Theil Within 655 1.598 0.434 0.859 3.495
Theil Between 655 0.024 0.019 0.000 0.108
NatRes % exports 655 0.203 0.163 0.026 0.750
Income pcap (log) 655 10.238 0.414 9.127 11.080
Total exports (log) 655 24.976 1.286 21.469 27.825

Note: This table presents summary statistics of the variables used in the main
estimation. Statistics are presented for all countries (Panel A), developing
countries (Panel B) and developed countries (Panel C).

sified non-resource export baskets. Yet, the results are no more than
cross-country partial correlations, and therefore the estimates might be
biased. Next, we deal with endogeneity concerns.

4.1. Dealing with endogeneity: field discoveries and commodity prices as
instrumental variables

As mentioned above, the results presented so far raise questions
of inference as we are only estimating cross-country differences and
thus are prone to omitted variable bias. We deal with this issue
by employing two pieces of information to help us better iden-
tify the relationship under consideration: discoveries of oil and gas
fields and yearly commodity prices. First, we employ these two vari-
ables –separately– to instrument for the share of natural resources
in total exports of countries, using the same specification described
above.

Table 4 presents results of 2SLS estimation for specification (15)
instrumenting the variable of interest (NatResit) with a binary vari-
able that takes the value of 1 if country i discovered an oil or gas
field in period t. The dataset covers 190 discoveries in 43 coun-
tries between 1984 and 2010. An oil and gas discovery is one of
the typical textbook examples of a Dutch Disease: a new oil or gas
field is discovered, and in a short period of time it translates into a
larger exports of natural resources. The exclusion restriction assump-
tion for this instrument to be valid is that discoveries are exogenous
to the composition of the export basket of the non-resource sector,
other than through the changes it generates on the natural resource
sector itself. This is a reasonable assumption, unless there are rea-
sons to believe that the discovery itself is achieved using limited
resources such as capital and labor, which could have an impact on
the composition of the non-resource export basket prior to the dis-

covery. Note that we still do not use country-fixed effects, but if the
exclusion restriction is valid, this should not pose a problem to infer-
ence.

The results in Table 4 presents estimates using all countries in the
sample for all concentration indexes as dependent variables, and the
point estimates are similar in magnitude than those in Tables 2 and
3. The table also reports in its last line the Kleibergen-Paap F statis-
tic (denoted “KP F Stat“), which measures the strength of the first
stage of the instrument in explaining the main endogenous variable,
which in our case is the share of natural resources in the country’s
export basket.18 The first stage F statistic is close to 20, and there-
fore we can rule out having a weak instrument problem.19 It is impor-
tant to notice that these estimates are considered to be the Local
Average Treatment Effect (LATE), and the correct way to interpret
them is that changes in the share of natural resources in the export
basket of a country induced by the discovery of gas and oil fields,
explains larger export concentration in the non-resource sector. Inter-
estingly enough, despite the estimators being LATE, we can’t reject the
hypothesis that any of the estimated coefficients of interest are statis-
tically different than when using the simple cross-country OLS estima-
tor.20

To complement our efforts to better identify the relationship under
consideration, we also present results in Table 5 using the same spec-
ification but with a different of instrument: world commodity prices.
In order to improve fit in the first stage we use both the price of
the commodity that corresponds to the country’s largest 4-digit export
together with the share of that 4-digit export within the total exports
of natural resources. As explained above, in order to match commod-
ity prices from the World Bank’s Global Economic Monitor database,
we perform an algorithm that matches the name of the commod-
ity used in the prices database to the name of the largest natu-
ral resource 4-digit export reported in the trade data. Naturally, the
price of the commodity will explain changes in the share of natu-
ral resources in the total export basket as long as this 4-digit com-
modity is large enough within that set of goods, and this is crucial
for the strength of our instrument measured in the first stage. For
example, the price of oil will perform very well explaining changes in
the natural resource share of Saudi Arabia’s export basket given that
the 4-digit crude oil export category represents a very large share of
overall natural resource exports. In cases where the exports of natu-
ral resources is much more diversified across different (unrelated) 4-
digit commodities, the price of the largest 4-digit commodity won’t be
able to explain much of our endogenous variable (the total share of
natural resources in the export basket). Thus, we use both the price
of the commodity and the share of the matching 4-digit commodity
in the total exports of natural resources, which is a number between
0 and 1.21 In this case, to be able to interpret our results as causal,
our exclusion restriction assumption must be that commodity prices of
a country’s largest natural resource (4-digit) export product together
with weight of that product in the overall exports of natural resources
are exogenous to countries’ concentration of their non-resource trad-
able sector (besides the effect it has through the rise in the share of
natural resources in the export basket of countries). We think this is

18 The Kleibergen-Paap F statistic, as opposed to the Cragg-Donald statistic, is used when
not assuming i.i.d. errors.

19 Results for the first stage regression are available in Online Appendix Section E.1.
20 Tables A5 and A6 in Appendix F.1 replicates Table 4 for OECD and non-OECD

economies, respectively, and show that consistently with the results above, most of the
effect is driven by developing countries.

21 This would also work if we simply weight the price of the commodity by that share,
but in this case the first stage is not as strong, so we rather use the two variables as two
instruments for the same endogenous variable.
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Table 2
Export concentration and natural resources.

Dependent Variable: Export Concentration Indeces

All OECD Not OECD

HHI Gini Products (log) HHI Gini Products (log) HHI Gini Products (log)

NatRes % exports 0.1979
(0.059)***

0.0804
(0.016)***

−0.3667
(0.078)***

0.0458
(0.033)

0.0900
(0.048)*

−0.0252
(0.014)*

0.1961
(0.062)***

0.0596
(0.014)***

−0.4313
(0.083)***

Income pcap (log) −0.0135
(0.022)

−0.0069
(0.005)

0.0745
(0.027)***

−0.0129
(0.014)

−0.0354
(0.026)

0.0140
(0.005)***

−0.0046
(0.025)

0.0012
(0.005)

0.0693
(0.031)**

Total exports (log) −0.0119
(0.008)

−0.0222
(0.003)***

0.0943
(0.014)***

0.0006
(0.003)

−0.0135
(0.008)*

0.0085
(0.001)***

−0.0098
(0.009)

−0.0166
(0.003)***

0.1221
(0.016)***

N 2524 2524 2524 655 655 655 1869 1869 1869
r2 0.20 0.63 0.62 0.17 0.34 0.64 0.11 0.41 0.60

Note: The dependent variable is the referenced concentration index calculated on the non-resource export basket of each country. All regressions include time (year) fixed
effects and standard errors adjusted for country clustering in parenthesis.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table 3
Theil index: Decomposing within and between components.

Dependent Variable: Export Concentration Indeces

All OECD Not OECD

Theil Theil Within Theil Between Theil Theil Within Theil Between Theil Theil Within Theil Between

NatRes % exports 1.4933
(0.315)***

1.1255
(0.273)***

0.3678
(0.078)***

0.7910
(0.509)

0.7657
(0.503)

0.0253
(0.014)*

1.3638
(0.323)***

0.9311
(0.271)***

0.4327
(0.083)***

Income pcap (log) −0.1140
(0.114)

−0.0393
(0.094)

−0.0747
(0.027)***

−0.2762
(0.241)

−0.2622
(0.238)

−0.0140
(0.005)***

−0.0116
(0.128)

0.0579
(0.105)

−0.0695
(0.031)**

Total exports (log) −0.2308
(0.049)***

−0.1362
(0.041)***

−0.0946
(0.014)***

−0.0456
(0.052)

−0.0370
(0.052)

−0.0085
(0.001)***

−0.2036
(0.059)***

−0.0811
(0.052)

−0.1225
(0.016)***

N 2524 2524 2524 655 655 655 1869 1869 1869
r2 0.47 0.33 0.62 0.25 0.23 0.64 0.26 0.14 0.60

Note: The dependent variable is the referenced concentration index calculated on the non-resource export basket of each country. All regressions include time (year) fixed
effects and standard errors adjusted for country clustering in parenthesis.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

a reasonable assumption to make, particularly for the vast majority
of countries in the sample that can be characterized as small open
economies.22

The results in Table 5 are consistent with what we have discussed
so far, with the only difference being that the magnitudes in most
cases (besides the Gini) are almost double in size. Again, we cannot
reject the hypothesis that the estimates across the different estima-
tion methods are statistically the same given the estimated standard
errors.23

4.2. Dealing with endogeneity: unusual commodity price spikes in a
difference-in-differences setting

As noted above, when using the previous specification, the variation
left in share of natural resources in country’s export basket –our variable
of interest– is very little after including country fixed effects, and thus
it is impossible to produce a within-country estimator. However, with
the help of one of the variables used as instruments in the previous
subsection we could exploit episodes where there is enough within-
country variation in the main independent variable in order to produce
a within-country estimator. To do so, we limit the sample to periods
before and after an unusual spike in commodity prices, and estimate
the relationship of interest using a difference-in-differences estimator,

22 Results for the first stage regression are available in Online Appendix Section E.2.
23 Tables A.7 and A.8 in Appendix F.2 replicates Table 5 for OECD and non-OECD

economies, respectively, and show that consistently with the results above, most of the
effect is driven by developing countries.

allowing for country fixed-effects.24

The specification we estimate, thus, is the following:

CIit = 𝛽treati × aftert + lgdppcit + ltotexpit + 𝜂i + 𝛿t + 𝜀it (16)

Where treati = NatResi,t − NatResi,t−1. That is, the treatment used for
the difference-in-differences estimator is a continuous variable that
measures the difference in the share of natural resources in country
i’s export basket before (year t = −1) and after (year t = 1) the spike
in the prices of the commodity relevant for that country in year t = 0.
aftert is a dummy variable which takes the value 1 for the observa-
tions after the event (year t = 1) and the value 0 for the observations
before the event (year t = −1). The control variables are the same as in
the previous specification, but this time we include 𝜂i which represents
country fixed effects. Under this specification, if the estimation of 𝛽 is
positive it means that a larger increase in share of natural resources
in the country’s export basket (due to a price spike) is associated with
higher concentration of the non-resource export basket. If we assume
that the sudden price spike of commodities is exogenous to a country
around the time of the event, then we could interpret this estimator as
causal. This seems like a reasonable assumption, particularly for devel-
oping and/or small countries, which are the ones driving the results we
have seen so far.

24 We also did the same exercise using periods before and after a discovery of a gas or
oil field, but as opposed to prices, discoveries do not necessarily affect the total volume
of natural resources exported within a short period of time. However, the results using
variation around discoveries are qualitatively similar, though the sample is significantly
reduced (only about 80 observations) resulting in point estimates that have the “correct“
sign but that are statistically significant only for two of the concentration measures used
as dependent variables. These results are available upon request.
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Table 4
2SLS using oil and gas fields discoveries as IV.

Dependent Variable: Export Concentration Indeces

HHI Gini Products (log) Theil Theil Within Theil Between

NatRes % exports 0.2126
(0.078)***

0.1407
(0.031)***

−0.3853
(0.196)*

1.9256
(0.455)***

1.5389
(0.404)***

0.3867
(0.197)*

Income pcap (log) −0.0131
(0.022)

−0.0049
(0.006)

0.0738
(0.028)**

−0.0995
(0.119)

−0.0254
(0.099)

−0.0741
(0.029)**

Total exports (log) −0.0113
(0.008)

−0.0197
(0.003)***

0.0935
(0.015)***

−0.2132
(0.049)***

−0.1194
(0.042)***

−0.0938
(0.016)***

N 2524 2524 2524 2524 2524 2524
r2 0.20 0.59 0.62 0.46 0.31 0.62
KP F Stat 19.68 19.68 19.68 19.68 19.68 19.68

Note: The dependent variable is the referenced concentration index calculated on the non-resource export basket of each
country. All regressions include time (year) fixed effects and standard errors adjusted for country clustering in parenthesis.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table 5
2SLS using commodity prices as IV.

Dependent Variable: Export Concentration Indeces

HHI Gini Products (log) Theil Theil Within Theil Between

NatRes % exports 0.4599
(0.083)***

0.1638
(0.022)***

−0.6387
(0.135)***

3.2148
(0.438)***

2.5741
(0.373)***

0.6407
(0.136)***

Income pcap (log) 0.0176
(0.019)

−0.0036
(0.006)

0.0510
(0.025)**

0.0183
(0.125)

0.0695
(0.109)

−0.0512
(0.025)**

Total exports (log) −0.0007
(0.010)

−0.0151
(0.003)***

0.0786
(0.016)***

−0.1273
(0.062)**

−0.0485
(0.053)

−0.0788
(0.016)***

N 2096 2096 2096 2096 2096 2096
r2 0.09 0.49 0.59 0.31 0.14 0.59
KP F Stat 64.12 64.12 64.12 64.12 64.12 64.12

Note: The dependent variable is the referenced concentration index calculated on the non-resource export basket of each
country. All regressions include time (year) fixed effects and standard errors adjusted for country clustering in parenthesis.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table 6 presents all the episodes in the dataset that we define as
an unusual commodity price spike, detailing the commodity for which
and the year when the spike happened. To define an episode of unusual
price spike for each commodity we first compute the standard deviation
of the price for such commodity during the years of the sample (denoted
by 𝜎P). Then, we identify those episodes in which the change in the
nominal price from one year to another is equal or higher than one
standard deviation. Using this definition we end up with 39 episodes of
unusual price spikes listed in the table.

Using this information, we then limit our sample to country-year
observations that include one year before and one year after a price
spike based on the main commodity the country exports. A country
might appear several times if there is more than one price spike during
the sample period of its main commodity, or might not be in the sample
at all if its main commodity did not experience a price spike in the terms
we defined above. Thus, we end up with a sample of 186 observations,
with 139 being developing and 47 being developed countries. The sum-
mary statistics for such sample are presented in Table 7. Interestingly
enough, when comparing the average values and standard deviations
of the concentration indices, the dependent variables, to the ones that
include the overall sample (presented in Table 1), one notices that they
are quite similar. The one variable that is absent in this table as com-
pared to the overall sample summary statistics table is the level of the
share of natural resources in the country’s export basket. In this table,
instead, we present the difference in that share between the year of the
spike (t = 0) and a the following year (t = 1), which is our treatment
variable in this difference-in-differences approach.

The results for the estimation of specification (16) using all coun-
tries are presented in Table 8. Despite the different methodology, these
new results are consistent with the ones we have presented so far. For

instance, an increase in the share of natural resources in a country’s
export basket by one standard deviation after a spike in commodity
prices –which corresponds to the value 0.049 according to Table 7– is
associated with higher concentration as measured by the HHI by 0.059
points. Based on the average values in the sample, this corresponds to
an increase of about 60%. When it comes to the Gini coefficient, a sim-
ilar increase in the treatment variable results in higher export concen-
tration of the non-resource sector by 0.049 points, which corresponds
to an increase of 3.8% based on the sample’s average. The third col-
umn, which uses the log-number of products as the dependent variable
has the same sign as the previous results, but the result is not statisti-
cally significant. However, an increase of one standard deviation in the
treatment variable corresponds to a decrease in number of products of
3%. When it comes to the Theil index, the analogous calculation results
in an index higher by about 16.6%. Like the results presented so far,
this new estimator suggests that most of the changes in the Theil index,
following an increase in the share of natural resources in a country’s
export basket, are in the within, and not the between, component.25

Again, using this sample we find consistent, though somewhat larger,
results as with the previous methodology when translated into standard
deviations. All in all, a one standard deviation increase in the treatment
variable explains an increase of about one half of the sample’s standard
deviation for each one of the different concentration indexes (Columns
1 to 4).

All in all, throughout a number of different methodologies, we have
shown consistent results that support the main prediction of the theoret-

25 Given the small sample we do not produce separate results for developed and devel-
oping countries using this methodology.
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Table 6
Commodity price spikes.

Commodity Year (t = 0) P (2010 = 100) ΔP ΔP∕𝜎P

Aluminum 1988 146.50 50.75 2.55
Aluminum 1994 81.16 20.44 1.03
Aluminum 2006 131.51 31.91 1.60
Aluminum 2010 100.00 20.58 1.03
Bananas 1997 90.86 30.88 1.92
Bananas 2001 94.49 19.13 1.19
Bananas 2005 106.28 18.42 1.15
Coal 2004 75.01 32.01 1.40
Coal 2008 135.17 59.53 2.60
Coal 2010 100.00 24.19 1.05
Cocoa 2002 74.98 30.43 1.26
Coffee 1994 135.84 76.30 1.66
Copper 2006 99.21 43.54 1.81
Copper 2010 100.00 29.15 1.21
Cotton A Index 1987 95.96 28.58 1.64
Cotton A Index 1994 92.20 27.25 1.57
Cotton A Index 2003 76.96 17.98 1.03
Cotton A Index 2010 100.00 37.25 2.14
Gold 2010 100.00 17.64 1.04
Liquified Natural Gas 2008 112.29 38.07 1.77
Meat beef 2004 88.17 13.98 1.02
Meat beef 2010 100.00 18.45 1.35
Meat sheep 1996 68.75 15.10 1.00
Meat sheep 2010 100.00 16.58 1.10
Oranges 2001 75.27 31.08 1.62
Rice 2008 125.78 53.42 2.93
Rubber 2010 100.00 45.51 2.57
Shrimp Mexico 1997 186.73 37.50 1.12
Soybean 1988 76.68 16.89 1.04
Soybean 2007 88.94 24.22 1.49
Soybean 2008 114.63 25.70 1.58
Tea 1997 83.80 20.00 1.01
Tobacco 1989 91.80 20.70 1.87
Tobacco 1996 78.20 11.83 1.07
Tobacco 1997 94.85 16.65 1.50
Tobacco 2009 101.32 20.79 1.88
Wheat 2007 109.74 26.52 1.55
Wheat 2008 132.76 23.02 1.35
Zinc 2006 168.56 95.67 3.21

Note: This table presents all the occasions used in the study as price spikes, which
are those for which the change in price is higher than one standard deviation of the
commodity price during the sample. The first column lists is the commodity, the
second column presents the year of the spike (treated as t = 0), the third column
presents the price of the commodity in the year t = 0 (denoted by P, normalized
by the price in 2010 being 100), the fourth column presents the nominal change in
price between t = −1 and t = 0 (denoted by ΔP), and the last column presents the
ratio between ΔP and the standard deviation of the price for that same commodity
during the sample (denoted by 𝜎P).

ical framework presented in Section 2. That is, experiencing an increase
in the value of natural resource exports relative to their overall export
basket (due to an unusual rise in the price of commodities or the discov-
ery of oil or gas fields, for example) results in a more concentrated non-
resource export basket. Note that our result is different from the main
predicament of the Dutch disease literature, which predicts a smaller
overall tradable non-resource sector following an increase in natural
resource exports. In fact, our results go one step further and focus on
changes in the concentration of the non-resource export basket.

5. Concentration toward capital-intensive products

In this section of the paper we dig into the type of products that
are more likely to thrive in the export basket of a country that is more
prone to Dutch disease episodes. In particular, the theoretical frame-
work above (see Section 2.4) shows that in the event of a resource
windfall, the non-resource export basket will not only be more concen-
trated, but will also contain a larger share of goods coming from the
capital intensive sector. The intuition for this in the model is simple:
given that the price of capital is considered fixed, an increase in local

Table 7
Summary statistics price spikes DID sample.

Variable N Mean Std. Dev. Min Max

All Countries
HHI 186 0.095 0.118 0.008 0.887
Gini 186 0.902 0.072 0.711 0.997
Products (log) 186 6.075 0.451 4.394 6.418
Theil 186 2.692 0.989 0.989 6.022
Theil Within 186 2.339 0.761 0.976 4.533
Theil Between 186 0.353 0.452 0.008 2.043

Treatment (ΔNatResit) 186 0.013 0.049 −0.112 0.158
Income pcap (log) 186 8.886 1.195 6.183 11.129
Total exports (log) 186 22.707 2.322 17.758 27.929

Note: This table presents summary statistics of the variables used in the
difference-in-differences estimation around unusual commodity price spikes,
across all sample.

wages following a resource windfall would put higher pressure on the
costs of labor-intensive goods as compared to capital-intensive goods.
In that sense, the number of products or varieties will decrease less in
the capital-intensive sector than in the labor-intensive one. As a result,
the larger concentration of the export basket following a Dutch disease
episode would be biased towards capital-intensive goods. This, in fact,
is something we can test empirically.

To do so, we increase the resolution of our analysis and look at
a country-product-year level dataset. Using the same data sources we
construct a disaggregated dataset for 128 countries, 580 non-resource
export products and 27 years. As before, resource export products
are those classified by Lall (2000) as primary products (listed in
Table A1 in Online Appendix Section B). In order to measure the cap-
ital intensity for each of these products, we use data from the NBER
productivity dataset (Becker et al., 2013), and use the share of capi-
tal in the total value added of the industry manufacturing that product
(similarly to Nunn, 2007).26 Capital intensity data is measured year-
by-year, but we instead compute the average capital intensity for every
product throughout all the years in the sample, just to reduce possi-
ble endogeneity concerns of certain products becoming more capital-
intensive as a response to changes in global wage levels (even though
we control for product-year fixed effects).27 Note that capital-intensity
is computed such that it is a “mirror image” for labor intensity, thus a
capital-intensive product is a non labor-intensive one.

In order to test our hypothesis using this setting, we estimate the
explanatory power of variations in the natural resource intensity of a
country interacted with the capital intensity of a product over the rela-
tive size of that product in the export basket. To do so we estimate the
following specification:

shareNRipt = 𝛽NatResit × KIntensityp + 𝜔pt + 𝜑it + 𝜀ipt (17)

where shareNRipt in the share of product p in the non-resource export
basket of country i in year t; NatResit is the share of natural resources
in the export basket of country i in year t; KIntensityp is a product-level
variable measuring capital intensity; 𝜔pt are product-year fixed effects
and 𝜑it are country-year fixed effects. Note that by including country-
year fixed effects we control for all factors that vary at the country-year
level such as macro variables; as well as those that are constant across
time within countries such as geography. Also, by including product-
year fixed effects we control for global variations at the product level,
such as changes in global demand, common technology upgrading, etc.
By including country-year fixed effects we also make sure that we are

26 We follow the methodology suggested by Cuñat and Melitz (2012) in their footnote 24
to create a concordance table from NAICS classification to SITC. We use that concordance
table to define capital intensity for each SITC 4 digit industries. We thank Muhammed
Yildirim for guidance in this task.

27 Our results are robust to using the time-variant version of the variable.
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Table 8
Export concentration and natural resources DID estimation.

Dependent Variable: Export Concentration Indeces

HHI Gini Products (log) Theil Theil Within Theil Between

Treatment × After 1.1967
(0.463)**

0.6987
(0.139)***

−0.5915
(2.051)

9.1266
(3.450)**

8.5227
(2.271)***

0.6024
(2.065)

After 0.0042
(0.019)

−0.0019
(0.007)

−0.0864
(0.074)

0.0871
(0.148)

0.0005
(0.129)

0.0865
(0.074)

Income pcap (log) −0.0685
(0.085)

−0.0253
(0.023)

−0.1342
(0.344)

−0.4992
(0.617)

−0.6355
(0.369)*

0.1362
(0.347)

Total exports (log) 0.0240
(0.031)

0.0043
(0.009)

0.1659
(0.097)*

0.1526
(0.229)

0.3196
(0.158)**

−0.1669
(0.097)*

N 186 186 186 186 186 186
r2 0.91 0.98 0.96 0.94 0.93 0.96

Note: The dependent variable is the referenced concentration index calculated on the non-resource export basket of each coun-
try. All regressions include country and time (year) fixed effects. Standard errors adjusted for country clustering in parenthesis.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Table 9
Summary statistics of product characteristics.

Variable Obs Mean Std. Dev. Min Max

Share Non-Resource
Exports

1,878,620 0.002 0.014 0.000 0.994

Nat.Res. % Exp 1,878,620 0.433 0.293 0.022 0.994
Capital Intensity 1,878,620 0.775 0.100 0.528 0.928

exploiting a within-country phenomenon, as we estimate how each
product responds to changes in the share of natural resources in the
export basket of the country. Because of this set of fixed effects it is
not necessary to include the interaction terms separately, as they would
drop because of perfect multicollinearity. In particular, a positive esti-
mator for 𝛽 suggests that in countries more prone to Dutch disease,
the share in exports of capital-intensive sectors increase relative to the
share of labor-intensive ones.28

Table 9 presents summary statistics for the main variables used
in this exercise. Our sample contains about 1.88 million observations,
which correspond to country-product-year combinations. The average
share of each non-resource export product in the overall non-resource
export basket in the sample is 0.2 percent, with values that go from
0 to 99.4 percent. We include those country-product-year combina-
tion where the share is zero in order to maintain a balanced panel,
though our results are robust to excluding those observations. The aver-
age share of natural resources in the country’s export basket is 43.4
percent, and the average capital intensity of exports in the sample is
0.739.

Table 10 reports the estimates of specification (17) for all coun-
tries (Column 1), OECD countries (Column 2) and non-OECD coun-
tries (Column 3). using each of the product characteristics. The esti-
mator for 𝛽 is positive and significant in all cases, implying that an
increase in the share of natural resources in a country’s export bas-
ket is associated with a larger share of capital-intensive non-resource
products in the non-resource export basket, consistently with the above
theoretical framework would predict. We do not see that any partic-
ular group of countries (developed or developing) are driving these
results.

There are other intuitive reasons behind these results that go beyond
the scope of the theoretical model we have introduced. For instance,
following a resource windfall, some capital-intensive industries could
benefit from the real exchange rate appreciation archetypal of episodes

28 Online Appendix Section G shows that our results are robust to using a more liberal
specification for the non-resource products used to populate the sample, which would
exclude all those products classified by Lall (2000) as “resource-based“ products.

Table 10
Natural resources and capital-intensive products.

Product share in non natural resource export basket

All countries Non-OECD OECD

Nat.Res. % Exp ×
Capital Intensity

0.0133
(0.002)***

0.0117
(0.004)***

0.0180
(0.003)***

N 1,878,620 481,400 1,397,220
r2 0.14 0.30 0.16

Note: All regressions include product-year and country-year fixed effects. Stan-
dard errors adjusted for country clustering are reported in parenthesis.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

of Dutch disease (e.g., Krugman, 1987; Lee, 1995; Calvo et al., 1996;
Chinn and Prasad, 2000). This in particular is true in developing coun-
tries, that tend to be net importers of capital.

In this sense, one open question that remains is: if some capital-
intensive products could experience growth during a Dutch disease
episode, then if we start in a corner solution in where the country
under consideration exports only labor-intensive goods, then this coun-
try should first experience some diversification. Is that the case? To test
for this, we estimate the following specification:

CIit = 𝛽lNatResit × Kcontentit + 𝛽qNatResit × Kcontent2it

+ lgdppcit + ltotexpit + 𝜂i + 𝛿t + 𝜀it (18)

Where the new variable with respect to Specification (15) is
Kcontentit , which is the capital content in the export basket of each
country i in the year t. It corresponds to the sum of the capital intensity
of each (non-resource) product in the export basket of each country
weighted by the share of that product in the overall (non-resource)
export basket, and thus is always a number between 0 and 1. The
quadratic term is there to estimate whether the concentration of the
export basket of a country changes in non-linear ways for countries
with higher levels of natural resource exports at with different levels of
capital content in their export basket.

Table 11 presents results for the estimation of specification (18).
There, Columns 1 and 2 which use an index of concentration on the
left hand side, while Column 3 uses an index of diversification. It can
be seen that when measuring concentration (diversification) 𝛽l is esti-
mated to be negative (positive) while 𝛽q is estimated to be positive
(negative), though not statistically significant in Column 2 which uses
the Gini coefficient. Based on the point estimates, this implies that
for very low levels of capital content, the relationship between higher
levels of natural resource exports and concentration levels is nega-
tive, implying diversification. In other words, if we think of a coun-
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Table 11
Concentration and capital content export basket.

Dependent Variable: Export Concentration Indeces

HHI Gini Products (log)

NatRes % exports × Cap.
content

−2.8499
(0.429)***

−0.0686
(0.070)

5.2533
(1.422)***

NatRes % exports × Cap.
content sq.

2.6434
(0.418)***

0.0712
(0.067)

−4.2045
(1.402)***

NatRes % exports 0.6207
(0.133)***

0.0025
(0.026)

−1.7030
(0.478)***

Cap. content 0.0117
(0.109)

−0.0450
(0.030)

−0.2440
(0.356)

Income pcap (log) −0.0018
(0.022)

0.0047
(0.008)

−0.1392
(0.090)

Total exports (log) 0.0104
(0.008)

−0.0057
(0.003)*

0.1734
(0.039)***

N 2524 2524 2524
r2 0.92 0.96 0.90

Note: The dependent variable is the referenced concentration index calculated on
the non-resource export basket of each country. All regressions include country and
year fixed effects. Standard errors adjusted for country clustering are reported in
parenthesis. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.

Fig. 4. Non-resource export HHI and capital content non-linear relationship. This figure
graphs the relationship driving the partial correlation between the export share of natural
resources and non-resource concentration based on the initial value of the capital content
of a country’s export basket. It is based on the estimation of 𝛽l + 2𝛽qKcontentit for a given
level of NatResit based on specification (18), using HHI as the dependent variable.

try with very little to no exports of capital-intensive products to begin
with, we should first expect some export diversification towards capital-
intensive products, then after certain threshold we would see concen-
tration. Note that in this case we have enough variation to include
country fixed effects, and therefore inference is based on within-country
variation.

These results are represented graphically in Fig. 4 using the HHI
to measure non-resource export concentration. As can be noted, the
positive relation between export concentration and the share of natural
resources (kept constant in the graph) is positive for countries with cap-
ital content in their export baskets above 0.5. In the sample, however,
this number corresponds roughly to the 10th percentile of the obser-
vations, and, therefore we see that the overall effect explored above is
positive. That is, most countries have a capital content in their export
basket that is well above 0.5, and therefore, in reality, the relationship
between increases in natural resource exports and non-resource export

concentration is strictly positive.29

6. Conclusions

We have analyzed the impacts of natural resource exports over the
concentration of the non-resource exports basket. We have developed a
theoretical framework that explains the dynamics behind this relation-
ship, and presented robust empirical evidence that countries with large
exports of natural resources exhibit high levels of non-resource export
concentration. Our finding is particularly pervasive in developing coun-
tries. Higher non-resource concentration is driven predominantly by
changes in the relative size of existing products, as opposed to changes
in the number of active export lines.

These findings go beyond the predicament of the existing Dutch dis-
ease literature –stating the non-resource tradable sector as a whole will
shrink in response to a resource windfall– and inspects the composition
of the non-resource export basket. We have gone one step further and
looked into the drivers of that higher concentration at the product level.
Using product-country-year data we find that capital-intensive goods
tend to have higher shares in the non-resource export basket of resource
rich countries. This finding is consistent with our theoretical model, as
the resource windfalls puts upward pressure on domestic wages in a
context where capital is freely mobile and its price is determined by
international markets.

To the extent of our knowledge, this is the first attempt at doc-
umenting the impacts of Dutch disease on the concentration of the
non-resource export basket, and analyzing what is driving the changes
within that basket at the product level.

We believe the findings of this paper are important for a number of
reasons, and have relevant implications for further research. First, they
suggest that the order of factors does alter the product: countries where
natural resources were found before they were able to achieve some
degree of industrialization, might have different growth and diversifica-
tion trajectories than those where resource discoveries came later. This
particular hypothesis is an important part of our future research agenda.
Second, the fact that capital-intensive goods tend to gain share within
the non-resource export basket at the expense of labor-intensive ones,
might have important implications for income inequality in resource
rich countries. Lastly, it opens questions on the role policy could play in
dealing with larger export concentration –a condition linked to macroe-
conomic volatility– following Dutch disease episodes, particularly in
small and developing countries highly reliable on foreign demand.

Online appendix

Supplementary data related to this article can be found at https://
doi.org/10.1016/j.jdeveco.2018.01.002.
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