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Abstract

This paper explores empirically the relationship between commodity prices, fiscal policy, and
income per capita. First we construct time-varying indicators of fiscal cyclicality for 121 countries
since 1970. Then we estimate panel data cointegrating vectors between income per capita, an index
of commodity prices, and an interaction between commodity prices and our fiscal cyclicality
indicators. We do this for different groups of commaodities and different groups of countries. The
results confirm the existence of a resource curse, which is contingent on the quality of institutions
and varies with the type of commodities. The new findings are related to fiscal policy. The cyclical
conduct of fiscal policy explains a large fraction of the long-run effects of commodity prices on GDP
per capita. The systematic response of fiscal spending to changes in commaodity prices beyond the
cyclical stance of the economy is relevant for obtaining this result. In general, if fiscal policy is
conducted in a procyclical way, the long-run effect of an increase in commodity prices becomes
more negative. But this is not always the case.For certain commodities and group of countries the
effect is the opposite. All of these results are driven by the time variation in fiscal policy and
obtained after controlling for institutional quality.

Resumen

Este trabajo explota empiricamente la relacion entre precios de commodities, politica fiscal e ingreso
per-capita. Primero construimos indicadores de ciclicidad fiscal méviles para 121 paises desde el afio
1970. Luego estimamos vectores de cointegracion con datos de panel entre ingreso per-capita, un
indice de precios de commodities y una interaccién entre precios de commodities y nuestros
indicadores de ciclicidad fiscal. Esto lo hacemos para diferentes grupos de commodities y grupos de
paises. Los resultados confirman la existencia de la maldicion de los recursos naturales, que es
contingente a la calidad de las instituciones y varia con el tipo de recurso natural. Los nuevos
resultados estan relacionados a la politica fiscal. La conducta ciclica del gasto publico explica una
fraccion alta de los efectos de largo plazo de los precios de commodities en el PIB per-cépita. La
respuesta sistematica del gasto fiscal a cambios en precios de commodities, més all& de lo que ocurre
con la respuesta a variaciones de la actividad agregada, es relevante para la obtencion de este
resultado. En general, si la politica fiscal es conducida prociclicamente, el efecto de largo plazo de
un aumento de los precios de commodities es negativo. Pero para ciertos commodities y grupos de
paises el efecto es el opuesto. Todos estos resultados estan generados por la variacion temporal de la
politica fiscal y se obtienen luego de controlar por calidad de las instituciones.

*We thank Diego Huerta, who provided excellent research assistance. All errors are ours. Emails: aaguirre@bcentral.cl y
mario.giarda@barcelonagse.eu.
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1 Introduction

The Resource Curse, i.e. the fact that resource-rich countries are poorer that non-resource rich
countries, has been one of the most important puzzles in economics. Many explanations have
been proposed to explain it. The Dutch disease, i.e. the lost of competitiveness of nonresource
sectors driven by a real exchange rate appreciation is the most common explanation that ignores
the political dimension of the problem. But when this dimension is considered many potential
mechanisms exist, including raising expropriation risks, rent-seeking and clientelism, corruption,
voracity effects, violent conflict, and low state capacity to raise taxes.

When considering all of these possible mechanisms it becomes clear that the single relationship
between natural resources and income per capita should be heterogenous across countries. This het-
erogeneity could come from specific features of natural resources the country possesses, particularly
depending on how easy is to capture them by the state, or from structural characteristics that help
shape the exposure and response to variations in commodity revenues, particularly institutional
quality (Mehlum et al., 2006; Collier and Goderis, 2012).

In this context fiscal policy, as a key piece of the macroeconomic management toolkit and
a manifestation of the institutional framework, may play an important role when studying the
resource curse. But at least theoretically it is not clear what should be the fiscal policy response to
variations in revenues coming from natural resources. Smoothing spending in the case of transitory
shocks, limited absorptive capacity, and other possible benefits from a precautionary fiscal behavior,
calls for a response in public savings. However, and particularly in low and middle income countries,
the need for investments, both in productive assets and nonresource sectors, as well as social
spending, may imply a larger response of spending (See Collier, 2010, ch. 6 and 7 for a discussion
on these issues). But notice that in order to be growth enhancing this type of expenditure needs
to be sustained over time, particularly in the presence of limited absorptive capacity. Otherwise
social returns would be lower and social conflict would increase. Hence, from this perspective, a
windfall coming from changes in commodity prices more likely will increase growth the lower is
fiscal procyclicality.

This paper pursues an empirical exploration of the link between the resource curse and the
conduct of fiscal policy. In particular, in a panel data context using changes in commodity prices
as an explanatory variable, it tries to answer the following question: Does fiscal policy influence
the link between commodity price changes and growth?

The empirical framework in this paper combines the empirical literature on the resource curse
and fiscal cyclicality. On the first of these Collier and Goderis (2012) is the closest to our paper.

They estimate cointegration relationships between commodity prices and income per capita. They

YHowever, it may be the case that political elites need to signal that they won’t steal the resources coming from a
raise in commodity prices, and procyclicality is a way of doing this (e.g. Alesina et al., 2008), reducing the likelihood

of social conflict and improving the response of output per capita in the long run.



find a negative long-run effect of commodity price changes on GDP, contingent on institutions,
and only for non-agricultural commodities. On fiscal procyclicality we base our analysis on the
empirical work by Aghion and Marinescu (2007), who estimate time-varying measures of cyclicality
for OECD countries and explore their effect on growth. They find a negative and significant effect
of procyclicality, which is contingent on the level of financial development.?

In this paper we estimate time-varying indicators of fiscal cyclicality for a sample of 121 countries
since 1970. In addition to the usual measure that links GDP and public spending, we consider the
response of fiscal policy to changes in commodity prices while keeping constant GDP. Then we use
these indicators as explanatory variables in cointegration vectors which include GDP per capita
and commodity prices . The focus is on the interaction between our fiscal indicators and changes
in commodity prices, differentiating by type of commodities and group of countries.

We confirm the heterogeneous nature of the resource curse. Our results show that it is very
contingent on institutional quality, and more evident for oil and in emerging economies. When
considering the effect of fiscal policy, the focus of our paper, results are more homogeneous: in
most of the specifications fiscal procyclicality has a negative effect, meaning either that the curse
is more severe, or the blessing less intense, when fiscal policy is conducted in a procyclical way.
On average cyclicality explains about 40% of the long-run effect of commodity prices on GDP per
capita, and even a higher fraction in certain cases, particularly when considering non agricultural
commodities. A large part of the effect is explained by the response of fiscal spending to a raise in
commodity prices, beyond the cyclical stance of the economy. Although in most of the specifications
cyclicality has a negative effect, we find certain cases where its effect is positive, particularly for
emerging countries and agricultural goods, depending on whether the procyclical response is with

respect to total GDP or to commodity prices.

2 Data

In this section we describe the construction of the two main explanatory variables in the cointegra-

tion regressions, the commodity price index and the fiscal cyclicality indicators.

Commodity Export Price Index

We construct a commodity price index for a large sample of countries following the methodology
proposed by Collier and Goderis (2012), based in Deaton and Miller (1995) and Dehn (2000).

We collect yearly commodity price indices, and 1990 export and import values, for 50 different

2The growth effect of fiscal, or more general, macroeconomic procyclicality is commonly explained by the effect
on volatility, and the consequent effects on uncertainty and the tightening of investment constraints (Loayza et al.,
2007; Aghion et al., 2010). This channel is not driving our results though, because we analyze the effect of commodity

price shock realizations.



commodities, which is as many as data availability allows.> For each country we first construct a
weighted average of commodity prices, considering only commodities in which the country is a net

exporter, and where the weight for each commodity ¢ and country i, 7, is

(x —m)e
> o2 max(0, (z — m)e,)

where x and m are exports and imports for commodity ¢ and country ¢ in 1990, respectively. Using

for all i st. (z —m).; >0,

Teq =

these weights, the weighted average of commodity export prices, P;;, is defined as:
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where pc; is the price of commodity ¢ in year ¢, and, as in Collier and Goderis (2012), prices are

deflated by an annual world average of export unit values, e;. Finally we use the share of commodity

net exports to GDP, w;, defined by

Yz —m
G D P99

to obtain the commodity price index, w;P; ¢, which is used in the regression analysis.

Jes for all (z —m).; > 0.

Ww; =
4

In Table 1 we present summary statistics of the commodity price index for our sample of 121
countries from 1971 to 2013.° In the first column we present statistics for the entire sample, using

all commodities in panel A, and discomposing them between minerals, agricultural commodities,

3These are aluminium, natural gas, phosphatrock, uranium, urea, coal, ironore, nickel, silver, copper, lead, tin,
and zinc, which we classify as minerals; bananas, cotton, oliveoil, pulp, sugar, barley, fish, oranges, rice, sunfloweroil,
butter, groundnutoil, palmkerneloil, rubber, swinemeat, cocoabeans, groundnuts, palmoil, sisal, tea, coconutoil, hides,
pepper, sorghum, tobacco, coffee, jutes, plywood, soybeanoil, wheat, copra, maize, poultry, soybeans, and wool,
classified as agricultural commodities; and gasoline and oil, which we classify as oil.

4We followed the adjustments proposed by Collier and Goderis (2012) to treat gaps and missing values. See their
paper for details.

>Countries, and their classification by tercile of average GDP per capita (H: High Income; M: Middle; L: Low),

and by IMF classification (D: Developed; E: Emerging; O: Others), are Albania (M,0), Argentina (H,E), Australia
(H,D), Austria (H,D), Burundi (L,0), Belgium (H,D), Benin (L,0), Burkina Faso (L,0), Bangladesh (L,0), Bulgaria
(M,E), Bahrain (H,0), Bolivia (M,0), Brazil (M,E), Botswana (M,0), Central African Republic (L,0), Canada
(H,D), Switzerland (H,D), Chile (M,E), China (L,E), Cote d’Ivoire (M,0), Cameroon (M,0), Congo, Rep. (M,0),
Colombia (M,0), Costa Rica (M,0), Cuba (M,0), Cyprus (H,D), Czech Republic (H,D), Germany (H,D), Denmark
(H,D), Dominican Republic (M,0), Algeria (M,0), Ecuador (M,0), Egypt, Arab Rep. (M,0), Spain (H,D), Ethiopia
(L,0), Finland (H,D), Fiji (M,0), France (H,D), Gabon (H,0), United Kingdom (H,D), Ghana (L,0), Guinea (L,0),
Gambia, The (L,0), Guinea-Bissau (L,0), Equatorial Guinea (M,0), Greece (H,D), Guatemala (M,0), Guyana
(L,0), Honduras (M,0), Hungary (H,E), Indonesia (L,E), India (L,E), Ireland (H,D), Iran, Islamic Rep. (M,0O),
Israel (H,D), Italy (H,D), Jordan (M,0), Japan (H,D), Kenya (L,0), Korea, Rep. (H,D), Kuwait (H,0), Lebanon
(H,0), Liberia (L,0), Sri Lanka (L,0), Lesotho (L,0), Morocco (M,0), Madagascar (L,0), Mexico (H,E), Mali (L,0),
Mongolia (M,0), Mozambique (L,0), Mauritania (L,0), Mauritius (M,0), Malawi (L,0), Malaysia (M,E), Namibia
(M,0), Niger (L,0), Nigeria (L,0), Nicaragua (M,0), Netherlands (H,D), Norway (H,D), Nepal (L,0), New Zealand
(H,D), Oman (H,0), Pakistan (L,E), Panama (M,O), Peru (M,E), Philippines (M,E), Papua New Guinea (L,0),



and oil in panels B, C, and D, respectively (see footnote 3). We present the average weight, wj,
the number of countries with positive weights, w; > 0, the average of the standard deviation of
the unweighted index (when w; > 0), sd(P;+), and the average of the estimated autoregressive
coefficient from a regression of the HP cyclical component of the index, AR(1) coef.

In the entire sample net exports of the commodities we consider represent around 8% of GDP
on average. Almost half of this is explained by agricultural commodities, exported by almost all
the countries, a 40% by oil, exported by a third of the countries, and the remaining fraction by
minerals, which are exported by half of the countries.® Qil and minerals show the highest volatility,
and oil the highest persistence of transitory shocks. Agricultural commodities show a relatively low
volatility and persistence.

In the next 3 columns of Table 1 we split the sample in terms of average GDP per capita for
the years considered in the estimations. The main difference across income groups is related to the
share of commodity exports in GDP. Middle income countries show the highest share, close to 9.6%,
followed by low income countries with 7.6%. This difference is due to agricultural exports, the only
category for which the share is larger for middle income countries. High income countries export a
smaller, although similar, fraction of their GDP, but it is almost exclusively explained by oil exports.
The second difference between groups of countries is that volatility and persistence of transitory
shocks are lower in most of the categories in richer countries. This pattern may be explained by
price volatilities at a higher level of disaggregation, or by different degrees of diversification inside
each category, with richer countries showing more diversification.

In the last three columns of Table 1 we split countries into groups as defined by the IMF, i.e.
developed, emerging, and others. We do this in order to explore features that may be relevant
for emerging economies in particular, as these have been identified as countries with the most
procyclical fiscal policies. Additionally, when doing this classification, many oil exporters are
removed from the high income group. The share of o0il exports in GDP falls to 2.7% in the group
of developed countries. This, and a relatively lower share of minerals, lowers the share of exports
of commodities in GDP, which is now one third and one fifth relative to emerging and other
countries respectively, and lowers the volatility and persistence of the general index in this group of
countries. Emerging countries export less commodities as a fraction of GDP (close to 3% less) than
other middle income countries, with the fall explained almost exclusively by a lower participation of

agricultural goods. This does not have major effects on volatility, but it does raise the persistence

Poland (H,E), Portugal (H,D), Paraguay (M,0), Romania (M,E), Russian Federation (H,E), Rwanda (L,0), Saudi
Arabia (H,0), Sudan (L,0), Senegal (L,0), Singapore (H,D), Sierra Leone (L,0), El Salvador (M,0), Suriname
(M,0), Sweden (H,D), Swaziland (M,0), Syrian Arab Republic (M,0), Chad (L,0), Togo (L,0), Thailand (M,E),
Trinidad and Tobago (H,O), Tunisia (M,0), Turkey (H,E), Tanzania (L,0), Uganda (L,0), Uruguay (M,O), United
States (H,D), Venezuela, RB (H,E), Vietnam (L,0), South Africa (H,E), Congo, Dem. Rep. (L,0), Zambia (L,0),
Zimbabwe (L,0).

5Considering all the commodities the median and maximum weights (not shown in table 1) are close to 4.5% and

more than 40% of GDP, implying a skewed distribution. A similar pattern is observed in each of the categories.



of the transitory component of the price index.

Fiscal Cyclicality

As noted in the introduction our aim is to study the interaction between changes in commodity
prices and the cyclical pattern of fiscal policy. The empirical literature on cross-section differences
in fiscal procyclicality is large (See e.g. Gavin and Perotti, 1997; Kaminsky et al., 2004; Alesina
et al., 2008). To exploit temporal changes in fiscal behavior, and therefore lowering the probability
of capturing more general factors associated with fiscal policy, we compute time-varying, country-
specific indicators of fiscal procyclicality following the study for OECD countries by Aghion and
Marinescu (2007). In addition to the response of fiscal spending to movements in GDP we measure
the fiscal response to changes in our commodity price index, similarly than Céspedes and Velasco
(2014)." We do this to assess any differential effect on the resource curse.

These indicators are computed as elasticities using the following specification,

— ~C Y D
dlog gi = o5, + a; ,dlogyiy + oy dP;y + €,
r _ T T x 2 _
Qi = Q41 + Uits Uig ™ N(O7 O-z)v r=acY,p,

where dz denotes the change in variable z, g is public expenditure, and y is GDP, both in constant
local currency units. The estimated series ai{t and af . are the fiscal indicators we use in our regres-
sions.® Notice that af , captures the response of fiscal policy to changes in commodity prices that
don’t have a significant effect in GDP. Our interpretation is that these coefficients capture mainly
two features. First, responses to commodity price changes that generate public revenues beyond
those coming from taxing aggregate income, perhaps due to specific taxes or public production.
This may be the case of minerals and oil. Second those that generate income effects for some
political powerful groups that call for a fiscal response. This may be the case of agricultural com-
modities. Notice also that, unlike in our panel regressions, we are not controlling here for the effect
of common shocks. Hence these parameters can also be capturing the effects of global conditions
and their implications on fiscal external financing; e.g. oil crises. In the regressions below we do
control for global factors.

We use first differences instead of the cyclical component of spending and output. This is

because we want to analyze the response of fiscal policy to both transitory and permanent shocks,

"Céspedes and Velasco (2014) do this to characterize the behaviour of fiscal policy over the commodity price cycle.
They explore if this has changed, as rules and institutions governing fiscal policy have improved. However, they
don’t compute time-varying indicators of cyclicality as we do. They compare OLS estimations of cyclicality between
different periods. A similar approach is pursued by Frankel et al. (2013).

8Due to data constraints we use central government expenditure for g, excluding public transfers and investment.
We estimate o using the Kalman Filter. We use as a starting point of o® for the Kalman Filter an OLS estimate

using the first 10 years of data. Hence we estimate parameters a® from 1971 to 2013.



under the assumption that it is difficult for policymakers to distinguish between the two types
of shocks, particularly in the case of commodity prices, and because permanent shocks will be
generating the effects on our cointegration vectors.

Summary statistics for our measures of fiscal cyclicality are depicted in Table 2. We present
the average country means for the same groups of countries shown in Table 1. This cross-section
variability is not behind the results related to the resource curse below, but we analyze them
anyways to have an idea of the size of the indicators. In the first row we show the average a?’t. As
expected we find a positive coefficient, which is decreasing in the level of income, and the highest
in emerging markets when considering the IMF classification. In the case of aﬁ ¢ (second row) we
observe a negative value for the entire sample and every group of countries. This may be capturing
the different effects of different groups of commodities. We show estimations of 045 , for each of
the commodity groups. Minerals (third row) show the largest coefficient, with levels above 0.75 in
middle income countries and other countries as defined by the IMF. This may be explained by a
procyclical behavior together with a disproportionate share of this type of commodities in public
revenues. When considering agricultural goods we observe negative coefficients in general. As we
show below agricultural prices seems to be stationary. The permanent income hypothesis would
imply that changes in these prices should affect savings much more that minerals and oil, which
are not stationary. Notice finally that the af , are relatively small in absolute terms since we don’t

adjust by the weight, w;.

3 Results

Since we are interested in the long-run effects of commodity prices on income per capita we estimate
in this section cointegration vectors among the variables of interest. Hence we first test for the
presence of unit roots and cointegration vectors in the data. Table 3 presents the results. In
the upper panel we observe that we can’t reject the null hypothesis of unit root for income per
capita, implementing the Im, Pesaran & Shin test for heterogenous panels, both with and without
a trend. Unlike GDP per capita, in the case of the commodity index the hypothesis is rejected.
When decomposing the index we can see that this is due to agricultural commodities, since in the
case of minerals and oil we can’t reject unit roots, without and with trend. This may explain the
result by Collier and Goderis (2012) of a non-significant effect of changes in prices of this type of
commodities on income per capita in the long-run. Notice that since our focus is on fiscal policy,
and our cyclicality indicators have unit roots by construction, we still may find a relevant role of
agricultural commodities in explaining the resource curse. In the lower panel we report the results
from the Fisher cointegration test, which rejects the hypothesis of no cointegration relationship
among the variables of interests.

To explore the long-run relationship between commodity prices and income per capita we begin



with the following specification
Yir = BwiPiy + 010, + 0207 + o jwi Piy + v207 qwi Py + 02 ¢ + i + 0t + €

where y; ; is the log of GDP per capita in constant US dollars, x;; is a set of controls, y; is a country
fixed effect, t is a common trend, €; ; is the residual, and 3, 61, d2, 71, 72, 0, and 1 are the parameters
to be estimated. To account for common factors beyond a trend the principal component of P ; is
included as a control in all of our estimations. Besides other controls usually included in growth
regressions we include a time-invariant measure of institutional quality, denoted by I¢;. Hence our
results regarding the effect of cyclicality is not driven by a more general cross-country variation in
institutional quality.
Since the commodity index includes the size of commodity exports in GDP the elasticity of
GDP per capita to prices is
dyi
dpP;,

= wi(B+maf, + v, +01419),

The parameters of interest are v; and 5. They capture the interaction between commodity prices
and fiscal policy. Positive values mean that income per capita is more sensitive, in the long-run,
to permanent variations in commodity prices. Since the elasticity depends on w; in the rest of the
paper we refer as the unweighted elasticity the term inside the parentheses.

Because we work with two-stage estimations we need to control by the measurement error of
the cyclicality measures in the cointegration vector. To do this we bootstrap the first stage and
generate 1000 series of the cyclicality indicators for each country. To assess the significance of the
second-stage estimations we run the same number of cointegration regressions, one for each of the
cyclicality series, and with that we construct confidence intervals. When we present the results the
significance levels for the coefficients of the cyclicality variables are computed with respect to these

intervals.

Baseline Estimations

Table 4 presents regression results. In column (1) we can see that commodity prices are positively
correlated with income per capita when no interaction terms are included, but the coefficient is
not significant. In column (2) we include the cyclicality indicators. Both are significant but their
sign differ. The one on output is negative and the one on commodity prices is positive. The first is
consistent with Aghion and Marinescu (2007), although they don’t estimate long-run relationships.
If these correlations were explained by causality from policy to GDP per capita then the implication
for growth differs when analyzing the fiscal response to output and to commodity prices. In column
(3) the coefficients of interest are estimated: the interactions between the cyclicality indicators and
the commodity price index are added. Both of them are negative and significant, suggesting that

procyclical fiscal policies are associated to the resource curse.



In column (4) we explore if these effects are driven by differences in institutional quality across
countries. We control for the quality of political institutions (Ig;), for which we use the average
Polity index normalized in the interval [-1,1], where a higher value means better institutions.” As in
Collier and Goderis (2012), the coefficient on this last variable is positive and significant, illustrating
the conditional nature of the resource curse as first shown by Mehlum et al. (2006) using a cross-
section of countries. Results imply a negative elasticity in countries with the lowest institutional
quality, and a positive and significant unweighted elasticity of 0.19 for the median country.'’ The
interaction of fiscal policy and commodity prices becomes not significant in the case of the fiscal
response to output, although the size of the coefficient is unchanged. The one capturing the response
to commodity prices remains significant. Overall the inclusion of institutional quality doesn’t change
the results importantly. This suggests that the fiscal indicators are capturing additional effects that
are either independent of institutional quality or not captured by the time invariant institutional
index. To ensure that this is the case in all of our specifications we maintain institutional quality
as a control for the rest of the paper.

To have an idea of the size of the effects we compare the elasticity between countries with
different levels of cyclicality. We consider as a highly countercyclical country the one with an
average for the cyclicality coefficients equal to the cut-off for the 95 percentile. These correspond
to an oY of -0.21 and an o of -0.43. The average country in terms of spending cyclicality has
an oy of 0.8 and an of of -0.08. And we consider as a highly procyclical country the one with
the cyclicality coefficients corresponding to the cut-off for the 10 percentile, meaning an a¥ of 2.1
and an o of 0.29.'! Based on the coefficients in column (4), going from a highly countercyclical
country to the average one lowers the unweighted elasticity from 0.24 to 0.19, while going to a
highly procyclical does so to 0.13. Roughly 60% of this difference is explained by the response of
fiscal policy to commodity prices. Using the average weight, which is 8%, weighted elasticities are
0.019, 0.015, and 0.011, respectively, while using the maximum weight, which is 41%, these rise to
0.1, 0.08, and 0.06. Therefore cyclicality explains about 40% of the long-run effect of commodity
prices on output per capita.

The exchange rate system may also condition the resource curse. We explore this possibility
using the index of exchange rate flexibility (erf;;) constructed by Ilzetzki et al. (2008). Results are
shown in column (5). Neither the index nor its interaction with commodity prices are significant.
On the other hand the magnitude and significance of fiscal interactions rise. But this may be

due to the change in sample size. Since erf doesn’t seem to be important for the results, and

90ther institutional measures have less coverage than Polity. We tried with alternative measures and results didn’t

change much.

10T the regressions fiscal variables are adjusted by their sample means so the first row shows the unweighted
elasticity for the average country.

1This classification may underestimate the effects because the variability within countries is higher than the

variability of cross-section averages.



because many observations are lost when it is included in the regressions, we keep the specification
in column (4) as the baseline for the rest of the paper.

In columns (6) and (7) we further explore the source of variation behind the results regarding
fiscal policy. First we adjust the cyclicality indicators by their country means, to consider only the
time variation in the interactions. In column (6) we can see that results are mostly unchanged when
this adjustment is made (compared to column 4), so the effects are not coming from differences
across countries. Then we additionally adjust these variables by the average across countries by
year, to isolate global factors behind the way fiscal policy is conducted. Results are similar as
shown in column (7). Hence the results are driven by changes over time in the conduct of fiscal
policy, and very likely by its idiosyncratic component.

Additional variables included in the set of controls x; ;, not shown to save space, are population
ages 0-14, domestic credit to GDP, trade to GDP, inflation, and government expenditures to GDP.!?
The source for all of these variables is the World Bank’s WDI. Some of these may be transmission
channels for the resource curse. But their inclusion does not affect the results, as shown in Table
A8 in Appendix A. There we estimate the same baseline specifications but without these controls.
The estimated coeflicients for the interactions are mostly unchanged, although the unconditional
effect is larger when not including them. But this is mainly due to the change in sample size. We
also estimate the regressions without controls but restricting the sample to the one we use in our

baseline exercise in the right panel of Table A.8. Results are very similar to our baseline results.

Heterogeneous Effects

Not all commodities may have the same effect on income per capita. In Table 5 we explore hetero-
geneity across different commodity types. For comparisons, in column (1) we present the baseline
results, which correspond to those in column (4) of Table 4. In the middle panel (columns 2-4),
we split the commodity index in minerals, agricultural, and oil subindexes, and show the results
including them in a single regression (see footnote 3 for the classification). The rest of the regres-
sors are the same than in column (4) of Table 4, except that now the principal component for
each subindex is added separately. The unconditional effect differs across these subindexes. The
first row shows that, in a country with acyclical fiscal policy and median institutional quality, the
positive effect is only present in the case of minerals and agricultural commodities. In the case of
oil the results show that even in the average country, income per capita falls in the long-run with a
raise in prices. The unweighted elasticities are larger in absolute terms than in the baseline estima-
tions, particularly for minerals and agricultural goods (0.85 and 2.69, respectively). Also, since the
average participation in net exports differs, the weighted elasticities are closer between each other

compared with what is observed from unweighted elasticities. Taking the average weight, these

12%We don’t show the coefficients on the principal component and the common trend either. The first one is always

positive and very significant, while the second one is not.



elasticities are 0.02, 0.11, and -0.03, for minerals, agricultural commodities, and oil, respectively,
all of them larger in absolute terms than the 0.015 found when not decomposing the commodity
index.

In the case of fiscal cyclicality the estimated effects are heterogenous as well. When considering
the response of spending to output, i.e. ¥, the effect is significant in the case of oil, and its
negative value implies that procyclicality makes even larger the negative response of output per
capita in the long run. As in the baseline estimation, this interaction is not significant for minerals
and agricultural goods. When considering o the coefficient is always negative, and it is significant
in the case of minerals and oil. The unweighted elasticities with respect to mineral prices for
a highly procyclical and a highly countercyclical country are 1 and 0.67, respectively, while the
weighted elasticities, using the average weight for minerals which is 2.75%, are 0.028 and 0.019,
respectively. Cyclicality explains about 30% of the long-run effect of minerals prices, with most of
this effect explained by the response of spending to these prices. In the case of oil the unweighted
and weighted elasticities are -0.26 and -0.025 for a highly countercyclical country, and -0.39 and
-0.037 for a highly procyclical country, respectively. Hence in this case cyclicality also explains a
third of the long-run response of output, although this is explained in similar proportions by the
response of spending to output and prices.'?

But heterogeneity in the effects of commodity prices may be generated by the heterogeneous
response of fiscal policy to them reported in Table 2. To explore this possibility in the right-hand
panel of Table 5 (columns 5-7) we also vary the cyclicality indicators for each of the commodity
groups. Results related to fiscal policy become stronger in terms of size and significance. Indeed
both interactions are significant for each of the subindexes. Now cyclicality explains 80% and 50%
of the total effect of commodity prices in minerals and oil on long-run output, respectively'*. In
the case of agricultural commodities procyclicality with respect to GDP improves the long-run
response of output per capita to price changes. The effects are small for the country with average
institutional quality, but they are increasingly relevant as institutions improve.

In Table 6 we explore heterogeneity across different groups of countries. In column (1) we
present the baseline estimations for comparisons. In the middle panel (columns 2-4) we divide
the sample in terciles with respect to average income per capita. Fiscal variables are adjusted
by the group mean, and the institutional quality is normalized in the interval [-1,1] inside each
group. We can see that the unconditional elasticity is decreasing on the level of income. It is

negative in the case of high-income countries, and positive in the rest of the countries.'® Regarding

13Note that the interaction between institutional quality and prices is negative and significant in the case of
agricultural commodities. Similarly Collier and Goderis (2012), who don’t separate oil from minerals, find that

institutional quality raises the elasticity in minerals and lowers it in agricultural commodities.
“The increase in the case of minerals is due in part to a lower unconditional elasticity. But without considering

this the fraction still increases to a 55%.
15Recall from the discussion of Table 1 that in the group of high income countries there are many oil exporters not

classified as developed by the IMF. Hence the negative coefficient is consistent with the negative one for oil in Table
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fiscal cyclicality we observe heterogeneous effects as well. Interactions are negative and significant
for high-income countries, but they are not significant in middle-income countries. In the case
of low-income countries only the interaction with cyclicality with respect to commodity prices is
significant.

In the right-hand side panel (columns 5-7) we divide the sample of countries according to the
IMF classification. This allows us to explore the effects within the much homogeneous group of
industrial countries and emerging economies. Now the unconditional effect is negative only in
the case of emerging countries. The resource curse is evident in this group, independently from
institutional quality. Cyclicality with respect to GDP is negative and significant in both developed
and emerging countries, while that with respect to commodity prices is not significant in the second
group. And indeed the coefficient is positive. The first type of cyclicality explains about 15% of
the negative long-run effects of commodity prices on output per capita in emerging economies.

In Table 7 we decompose for every group of countries the commodity price index and the
cyclicality indicators into the categories of minerals, agricultural, and oil. Hence these results need
to be compared with those for the entire sample presented in columns (5-7) of Table 5. Since the
size of the sample for developed and emerging countries is small, estimations may lose accuracy as
we add more explanatory variables. In the case of developed countries minerals drive the results
found in Table 6. Both interactions are negative and significant for this subindex, while they
are not significant in the other subindexes. Considering emerging countries we can see that oil is
behind the unconditional negative effect. The negative effect of cyclicality with respect to GDP
found in Table 6 for this type of countries is also found in oil. Indeed, in the case of minerals,
procyclicality with respect to GDP has a positive and significant effect on GDP per capita. The
same happens with cyclicality with respect to prices in the case of agricultural goods, while the
same interaction is negative and significant for minerals. Hence, the weak effects found in Table 6
for emerging countries is the outcome of heterogeneous results for different commodities. Finally,
when analyzing the group of countries that are not classified as developed or emerging by the IMF
(columns 7-8), which is more heterogeneous than the other two, cyclicality seems to be relevant
only when it is measured with respect to total GDP, and only for minerals and agriculture. And

in the case of agriculture the effect is positive, which would explain the positive effect in Table 5.

Conclusions

This paper explores empirically the relationship between commodity prices, fiscal policy, and income
per capita. We find that the cyclical conduct of fiscal policy explains a large fraction of the long-run
effects of commodity prices on GDP per capita. The effect is very heterogenous depending on the

type of commodity and the type of countries, which may give some light in understanding the main

5. There are many emerging countries as well (see footnote 5). Note that countries with good institutions inside this

group have an unconditional elasticity close to zero.
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mechanisms behind the resource curse. Future work should focus on exploring the cause of the
influence of this stabilization policy, which influences the economy mostly in the short run, on the

long-run effect of commodity prices on GDP per capita.
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By GDP per capita

By IMF classification

All High  Middle  Low Developed  Eme  Others
A. All commodities
w; >0 121 41 40 40 26 20 75
w; 798 6.81 9.59 7.57 2.18 6.52 10.38
sd(P; ¢) 0.27  0.27 0.26 0.28 0.24 0.27 0.28
AR(1) coef 0.44 043 0.47 0.43 0.36 0.52 0.45
B. Minerals
w; >0 54 22 19 13 10 18 26
w; 2.75 1.80 2.63 4.54 1.21 2.12 3.77
sd(P; ¢) 0.39 0.36 0.37 0.49 0.34 0.37 0.43
AR(1) coef 0.59  0.61 0.58 0.59 0.60 0.61 0.58
C. Agricultural
w; >0 109 35 35 39 22 19 68
w; 4.21  0.90 6.64 5.02 0.99 2.06 5.86
sd(P; ¢) 023  0.19 023 026 0.20 0.22 0.24
AR(1) coef 0.36  0.30 0.37 0.40 0.24 0.37 0.40
D. Oil
w; >0 37 18 14 5 8 8 21
w; 9.62 11.51 7.22 9.57 2.73 6.60 13.41
sd(P; ¢) 0.41  0.40 0.42 0.43 0.37 0.43 0.42
AR(1) coef 0.63 0.64 0.62 0.62 0.67 0.61 0.62

Notes: See footnotes 3 and 5 for commodity and country classification respectively. w; > 0
is the number of countries with positive weights, w; is average weight considering countries
for which w; > 0, sd(P;¢) is the average standard deviation, and AR(1) coef is the average
autoregressive coefficient of the HP cyclical component of the index.

Table 1: Commodity Price Index: Summary Statistics

By GDP per capita

By IMF classification

All High  Middle  Low Developed  Eme  Others
oz';/ 0.79 0.53 0.80 1.05 0.36 0.96 0.89
af, All commodities -0.08 -0.08 -0.07 -0.08 -0.04 -0.08 -0.09
cxf, Minerals 0.29 0.01 0.95 -0.05 0.01 -0.02 0.77
al, Agricultural -0.10  0.00 -0.35 0.07 -0.06 0.00 -0.17
al’, O1l -0.10 -0.14 -0.08 -0.01 0.00 -0.05 -0.16

Notes: Group averages of country averages.

In the commodity classification only countries

producing the commodities are included. See footnotes 3 and 5 for commodity and country

classification respectively.

Table 2: Fiscal Cyclicality: Summary Statistics
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A. Im, Pesaran & Shin test for unit roots in heterogenous panels, and ADF test (f)

Without trend With trend
Y 5.66 2.72
wp All _ 5.01%** - 3.03***
wp  Minerals -0.79 0.69
wp  Agricultural - 9.96*** - 6.15*
wp  Oil 3.26 0.82
wp  Factor - 1.87 -2.35

B. Fisher cointegration test

Trace test Max-eigen test
Y, wp 842%** 617***
y, wp, Factor 1050*** 961***
y, wp, Factor, a¥, of 1690*** 1259***

Notes: y is income per capita in constant US dollars, wp the commodity price index, and
Factor the principal component of commodity prices. The null hypothesis in test B is
no cointegration equations, and a linear trend is included. See footnote 3 for commodity
classification.

Table 3: Unit Root and Cointegration Tests
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(1) (2) (3) 4 (5) (6’ (n?

wi P; 4 0.13 0.17** 0.12 0.19** 0.21** 0.19** 0.22%**
0.08 0.09 0.09 0.08 0.07 0.08 0.08
ay, —-0.01"**  —0.01** —0.01"** —0.01"** —0.01"* —0.01"*"
0.00 0.00 0.00 0.00 0.00 0.00
af, 0.09"** 0.09"** 0.09"** 0.14** 0.09"** 0.09"**
0.01 0.01 0.01 0.02 0.01 0.01
wiPie x af, —0.02" —0.02 —0.02"" —0.02 —0.02"
0.01 0.01 0.01 0.01 0.01
wiPe x af, —0.07** —0.08"*  —0.12"**  —0.09"* —0.10"**
0.03 0.03 0.04 0.03 0.03
wi Py x Iq; 0.45** 0.34 0.44** 0.43**
0.18 0.25 0.18 0.18
erfi 0.01
0.01
wi P x erfi 0.00
0.03
R? 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Observations 4087 4087 4087 3806 3134 3806 3806

Notes: The dependent variable is log GDP per capita in constant US dollars. Fixed effects, a common trend,
the principal component of commodity prices, population ages 0-14, domestic credit to GDP, trade to GDP,
inflation, and government expenditures to GDP are included in all the equations as additional regressors.
The cyclicality parameters are adjusted by sample means. erf;; and Ig; are normalized in the interval
[—1,1]. 1:in (6) the ciclicality parameters are adjusted by country means. } : in (7) these are additionally
adjusted by the cross-section means by year. Standard errors are clustered by year. * means significant at
10%, ** significant at 5%, and *** significant at 1%. Significance levels for cyclicality variables based on
bootstrapped confidence intervals (see the text).

Table 4: Long-run Estimations, Baseline Specifications
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Eq. 1, varying wiP; ¢ Eq. 2, varying w; P; ¢ and “f,t

All Minerals — Agricultural Oil Minerals — Agricultural Oil
(1) (2) (3) (4) (5) (6) (7)
w; Py ¢ 0.19** 0.85"** 2.69"* —0.32"** 0.42** 2,727 —0.25"""
0.08 0.18 0.26 0.09 0.20 0.26 0.08
wi Py x o, —0.02 —0.01 0.00 —0.03** —0.04" 0.02* —0.07"""
0.01 0.03 0.01 0.01 0.02 0.02 0.01
wiPi x of,  —0.08"" —0.44*** —0.06 —0.08"* —0.66"** —0.11** —0.04"**
0.03 0.06 0.04 0.03 0.22 0.03 0.02
wiPiy X Ig; 0.45"* 1.09"** —4.02"** 0.48* 1.02* —3.93"* 0.59""
0.18 0.40 0.50 0.26 0.42 0.47 0.28
R? 0.99 0.99 0.99
Observations 3806 3806 3806

Notes: Columns under the headings Fq.1 and Eq.2 show results for a single regression, with each column
showing the results for the regressors associated with each commodity type. See footnote 3 for commodity
classification. The dependent variable is log GDP per capita in constant US dollars. Fixed effects, a common
trend, the principal component of the commodity price index (in Eq. 1 and Eq. 2 the principal component
of each of the subindexes), the cyclicality indicators, population ages 0-14, domestic credit to GDP, trade
to GDP, inflation, and government expenditures to GDP are included in all the equations as additional
regressors. The cyclicality parameters are adjusted by sample means (and for each commodity in Eq. 2). Ig;
is normalized in the interval [—1,1]. Standard errors are clustered by year. * means significant at 10%, **
significant at 5%, and *** significant at 1%. Significance levels for cyclicality variables based on bootstrapped
confidence intervals (see the text).

Table 5: Long-run Estimations, By Type of Commodities

By GDP pc by IMF class

All High Middle Low Dev Eme Others

(1) (2) (3) (4) (5) (6) (7
w; Pt 0.19"* —0.40"*  0.80™*  1.59"** 2.33"" —0.34" 0.50"**

0.08 0.16 0.15 0.15 0.29 0.18 0.07
wiPiy X af, —0.02 —0.06"** 0.00 0.02 —0.21""*  —0.02*" 0.00

0.01 0.01 0.02 0.01 0.03 0.01 0.01
wiPiy x af,  —0.08"" —0.15" -0.09  —0.12"* —0.32" 0.09 —0.10"*"

0.03 0.05 0.06 0.05 0.08 0.06 0.03
wiPiy x Iq; 0.45™ 0.477* 0.28 2.08"* -1.63"""  —0.34 0.78"*

0.18 0.18 0.29 0.27 0.18 0.46 0.23
R? 0.99 0.96 0.86 0.91 0.97 0.97 0.97
Observations 3806 1281 1248 1277 977 653 2176

Notes: See footnote 5 for country classification. The dependent variable is log GDP per capita in constant
US dollars. Fixed effects, a common trend, the principal component of the commodity price index, the
cyclicality indicators, population ages 0-14, domestic credit to GDP, trade to GDP, inflation, and government
expenditures to GDP are included in all the equations as additional regressors. The cyclicality parameters
are adjusted by sample means. Ig; is normalized in the interval [—1, 1] for each group of countries. Standard
errors are clustered by year. * means significant at 10%, ** significant at 5%, and *** significant at 1%.
Significance levels for cyclicality variables based on bootstrapped confidence intervals (see the text).

Table 6: Long-run Estimations, By Country Groups
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Dev Eme Others

Min Agric Oil Min Agric Oil Min Agric Oil
(1) (2) (3) (4) (5) (6) (7) (8) (9)
w; Py ¢ —12.51"  —1.00  4.16"** 0.81" 0.54 —0.76""* —0.34 2.01"""  0.24™
4.13 3.14 0.38 0.45 0.85 0.18 0.25 0.32 0.08
wiPiy x af, —1.40"" 0.17 —0.02 0.06" 0.00 —0.08"** —0.05""*  0.05"" —0.03
0.29 0.24 0.08 0.07 0.06 0.02 0.03 0.01 0.01
wiPiy x af, —1.52** —0.03 —0.11 —0.74*  1.01"** 0.00* —0.25 —0.05 —0.04
0.48 0.51 0.07 0.27 0.19 0.04 0.31 0.04 0.02
wi Py x Ig; 8.32** 6.83"*  —1.09"" —1.22 —3.21* 0.18 —0.83 —3.83"**  1.13***
4.16 3.05 0.30 1.71 1.84 0.69 0.52 0.58 0.29
R? 0.97 0.97 0.97
Observations 977 653 2176

Notes: Columns under the headings Dev, Eme, and Others, show results for a single regression, with each
column showing the results for the regressors associated with each commodity type. See footnotes 3 and 5 for
commodity and country classification respectively. The dependent variable is log GDP per capita in constant
US dollars. Fixed effects, a common trend, the principal component of each of the commodity subindexes, the
cyclicality indicators, population ages 0-14, domestic credit to GDP, trade to GDP, inflation, and government
expenditures to GDP are included in all the equations as additional regressors. The cyclicality parameters
are adjusted by the sample mean of each commodity subindex. erf;; is normalized in the interval [—1,1].
Standard errors are clustered by year. * means significant at 10%, ** significant at 5%, and *** significant
at 1%. Significance levels for cyclicality variables based on bootstrapped confidence intervals (see the text).

Table 7: Long-run Estimations, By Country Groups and Commodity Types
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Appendix A

Without controls Without controls: restricted sample
(1) (2) (3) (4) (5) (ON (n? (8) 9) (10) (11) (12) (13)" (14)F
w; Pit 0.33""*  0.34™" 0.28™"" 0.43"" 0.46™" 0.44™ 0.48"" 0.21""  0.25""" 0.18" 0.31"" 0.37""" 0.32%" 0.36""
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.08 0.09 0.09
af, —0.03""*  —0.03""*  —0.03""* —0.02""* —0.03""" —0.02""" —0.02"**  —0.02"**  —0.02"**  —0.01""* —0.02""" —0.01"""
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
af, 0.09** 0.10"* 0.10" 0.14* 0.10"* 0.10"* 0.10""* 0.11°* 0.11 0.16** 0.11°* 0.11
0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02
wiPiy x af, —0.02 —0.02 —0.02" —0.02 —0.02 —0.02 —0.02 —0.03 —0.02 —0.03
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
wiP; e x af, —0.09""*  —0.09""*  —0.13""* —0.10""* —0.11"*"* —0.10"**  —0.11"**  —0.13"** —0.12"** —0.13"**
0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03
w;i Py % Igi 0.41°* 0.28 0.40"* 0.40"* 0.51"* 0.41* 0.50"* 0.49"*
0.09 0.21 0.09 0.09 0.15 0.23 0.15 0.15
erfi —0.02"* —0.01"
0.01 0.01
wilyy X erfiy 0.03 0.067
0.03 0.03
R? 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Observations 4571 4571 4571 4237 3417 4237 4237 4087 4087 4087 3806 3134 3806 3806

Notes: Notes: The dependent variable is log GDP per capita in constant US dollars. Fixed effects, a common trend, the
principal component of commodity prices, population ages 0-14, domestic credit to GDP, trade to GDP, inflation, and
government expenditures to GDP are included in all the equations as additional regressors. The cyclicality parameters
are adjusted by sample means. erf;; and Ig; are normalized in the interval [—1,1]. } : in (6) the ciclicality parameters
are adjusted by country means. i : in (7) these are additionally adjusted by the cross-section means by year. Standard
errors are clustered by year. * means significant at 10%, ** significant at 5%, and *** significant at 1%. Significance
levels for cyclicality variables based on bootstrapped confidence intervals (see the text).

Table A.8: Long-run Estimations, Baseline Specifications with and without Additional Controls
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