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Abstract

This paper examines the response of income inequality to commodity price shocks
and identifies the underlying mechanisms at play. I provide novel cross-country ev-
idence from commodity-exporting nations, showing that positive commodity price
shocks reduce labor income inequality between skilled and unskilled workers. This re-
duction in inequality is primarily driven by a fall in the skill premium, arising from the
expansion of unskilled-labor-intensive sectors, such as construction, which grow more
rapidly than skilled-labor-intensive ones, such as services. To interpret these results,
I develop a quantitative multisector small-open-economy model that incorporates sec-
toral heterogeneity in both skilled-labor intensity and sensitivity to commodity price
shocks. I use the model as a laboratory to explore the distributional impacts of various
policy responses to commodity windfalls, demonstrating how saving or spending these
gains can either reinforce or moderate the reduction in inequality. This analysis pro-
vides new insights into the broader economic and social impacts of commodity price
shocks in emerging markets.

Keywords: Commodity prices; Income inequality; Dutch Disease.
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1. Introduction

Commodity price shocks present significant challenges for policymakers in commodity-
exporting economies. A large body of research has examined the macroeconomic effects of
these shocks, including how they propagate through the economy and the appropriate re-
sponses to manage their impact (Schmitt-Grohé and Uribe, 2018; Ferndndez et al., 2018;
Drechsel and Tenreyro, 2018). Relatively little, however, is known about their potential dis-
tributional impact. Given the high and persistent levels of income inequality in commodity-
dependent economies (e.g. Stiglitz, 2007, Williamson, 2015), understanding how these shocks
affect the distribution of income becomes a first-order question from a policy perspective.

This paper sheds light on how labor income inequality responds to commodity price
shocks and identifies the underlying mechanisms at play. I proceed in three steps. First, I
provide novel cross-country evidence showing that labor income inequality between skilled
and unskilled workers— the labor income gap—declines following positive commodity price
shocks in commodity-exporting economies. Second, using detailed sectoral level data, I show
that the reduction in income inequality is primarily driven by a fall in the skill premium,
arising from the expansion of unskilled-labor-intensive sectors, such as construction, which
grow more rapidly than skilled-labor-intensive ones, such as services. Finally, I incorporate
this mechanism into a multisector small open economy (SOE) model with household het-
erogeneity, which I use to quantify the distributional implications of these shocks and to
evaluate the role of alternative government policies in shaping these outcomes.

It is not obvious, ex ante, whether commodity booms increase or reduce income inequal-
ity. On the one hand, because these are sectoral shocks, it is natural to anticipate that the
main beneficiaries of a favorable price change might be the workers directly employed by
commodity-producing sectors. The strength of this effect, however, depends on the amount
of labor employed in these sectors. In this paper, I focus on commodity exporters specializing
in metals or energy, sectors that employ a small share of the overall labor force. As a result,
the direct employment effects within the commodity sectors are limited. On the other hand,

these sectors are significant enough in terms of GDP to generate sizable national wealth



effects, leading to increases in aggregate income that spill over to the rest of the economy.
Whether these shocks increase or decrease inequality depends on which sectors benefit from
these wealth effects and who works in them. In simple models, these wealth effects lead to
an expansion of the nontraded goods sector which tends to be dominated by relatively high
skilled workers. My proposed mechanism differentiates between nontraded services and non-
traded construction. Consistent with the empirical evidence, it is the impact of commodity
booms on construction that drives the reduction in inequality.

I begin by empirically analyzing the effects of commodity price shocks in a sample of
Latin American commodity exporters specializing in metals or energy, covering the period
1992-2019. Using a panel local-projection design, I establish three key findings. First, these
shocks are expansionary, triggering investment booms, real exchange rate appreciations, and
reductions in interest rate spreads—findings consistent with the literature. Second, commod-
ity price shocks lead to a decline in labor income inequality between skilled and unskilled
workers—a novel contribution to the limited research on the distributional effects of commod-
ity booms. Finally, I provide suggestive evidence of a novel mechanism operating outside the
commodity sector. Commodity booms lead to a reallocation of production toward nontrad-
ables, disproportionately benefiting unskilled-labor-intensive sectors such as construction,
which experience significantly more growth compared to skilled-labor-intensive sectors such
as services.

Motivated by these stylized facts, I develop a quantitative, multisector SOE model
to examine the distributional effects of commodity price shocks. The model features trad-
ables, nontradables, and a commodity sector treated as an endowment fully exported at an
exogenous price. I enrich this setting with two key ingredients. First, I introduce heteroge-
neous workers, distinguishing between skilled and unskilled labor, to capture labor income
inequality. For simplicity, workers live hand-to-mouth, while a single capitalist owns all
assets—including the commodity endowment— and manages all saving and borrowing deci-
sions. Second, I divide the nontradable sector into services and construction to capture their
distinct responses to a commodity price shock. These sectoral differences play a critical role

in shaping inequality dynamics since they employ skilled and unskilled workers with differ-



ent intensities. Finally, I incorporate two additional elements to capture standard features
of commodity-exporting economies: a government that appropriates a share of commodity
revenues through taxation and allocates them to public spending, transfers, or savings in a
sovereign wealth fund; and an interest rate that is sensitive to commodity price fluctuations,
capturing common financial frictions in emerging economies.

Qualitatively, the direction of the labor-income-inequality response to a commodity price
shock depends on how sectors with different skill intensities react to such a shock. In both the
model and the data, services are the most skilled-labor-intensive sector, while construction is
the most intensive in unskilled labor. The tradable sector lies in between, less skill-intensive
than services but more skill-intensive than construction. A positive commodity price shock
triggers an exchange rate appreciation, leading to a contraction in the tradable sector and an
expansion in nontradables. However, within the nontradable sector, construction booms while
services experience milder growth. Labor income inequality declines when the expansion in
construction is large enough to offset the contraction in the tradable sector (which employs
a significant number of unskilled workers) and the growth in services (which benefits skilled
workers).

While the relative expansion of the nontradable sector vis-a-vis the tradable sector
follows from standard Dutch-disease arguments (Corden and Neary 1982), capturing the
heterogeneous responses within the nontradable sector itself requires a clear rationale for
why different subsectors react differently to the same aggregate shock.! In the model, I
incorporate the data-supported assumption that services and construction serve as inputs for
distinct final goods: services contribute to consumption goods and construction contributes

to investment goods. Since commodity booms trigger investment surges, they lead to a large

In their seminal paper, Corden and Neary (1982) introduce the term “Dutch disease” to refer to the
negative economic consequences that can arise when a country experiences a boom in one sector, typically
due to the discovery or exploitation of natural resources (such as oil or minerals). The authors divide an
economy experiencing an export boom into three sectors: the booming commodity sector and the lagging
export sector, both of which are tradable-goods sectors; and the nontradable-goods sector. The influx of
wealth from the resource sector leads to an appreciation of the domestic currency, making the country’s
other export sectors (such as manufacturing or agriculture) less competitive internationally. At the same
time, resources (capital and labor) shift toward the booming resource sector and nontradable sectors such
as construction or services, leaving the tradable sector underdeveloped.



expansion in construction, further boosting wages and labor demand for unskilled workers.

To analyze the model’s quantitative predictions, I parameterize it to match key steady-
state features of my sample of Latin American countries and estimate a subset of parameters
by matching the model’s impulse responses to their empirical counterparts. The model suc-
cessfully replicates the dynamics of the labor income gap and the differential responses of
the tradable, services, and construction sectors—all untargeted moments.

Then, I use the model as a laboratory to evaluate the distributional implications of
alternative policy responses to commodity windfalls. In the baseline economy, the government
taxes the capitalist’s commodity income and allocates all revenue to public consumption. I
then consider two departures from this baseline, both inspired by policies implemented in
commodity-exporting economies.?

The first experiment studies the effect of redistributing the windfall away from the cap-
italist through a higher tax rate on its commodity revenue. Under this policy, a positive
commodity price shock leads to a more moderate decline in labor income inequality. Since
the government spends contemporaneously while the capitalist is the only agent accumulat-
ing capital, this policy redirects resources away from investment and toward consumption,
leading to a smaller boom in construction and a more significant expansion in services. |
also show that the effects on labor income inequality are virtually unchanged whether the
additional revenue is spent by the government or transferred as lump sums to workers.

The second experiment studies the effect of saving the bulk of the commodity windfall
in a sovereign wealth fund (SWF). Accumulating assets in the SWF improves the economy’s
consolidated external position, reducing the country risk premium. Lower borrowing costs
stimulate private investment, amplifying the expansion of the construction sector and rein-
forcing the compression of labor income inequality. As a result, the decline in labor income
inequality following the shock is amplified.

Taken together, the two experiments show that how the commodity windfall is allo-

cated shapes its distributional consequences. Policies that redirect commodity revenue away

2See Frankel (2010) for a detailed discussion of policies that have been implemented in resource-rich
economies.



from the capitalist dampen the investment response and moderate the fall in labor income
inequality. Policies that save the windfall and reduce borrowing costs amplify it.

Finally, I conduct a series of robustness checks to validate the baseline results and ex-
tend the analysis to a broader set of commodity-exporting economies, confirming that the

findings generalize beyond the original sample.

Literature. This paper is related to three strands of the literature. First, it contributes to the
literature on the effects of terms-of-trade shocks (Mendoza 1995; Kose 2002; Schmitt-Grohé
and Uribe 2018) and, particularly, the effects of commodity price shocks in SOEs (Garcia-
Cicco and Kawamura 2015; Shousha 2016; Fernandez et al. 2018; Drechsel and Tenreyro
2018; Alberola and Benigno 2017). This body of research has made progress in quantifying the
macroeconomic impacts of these shocks, including how they propagate through the economy;,
their role in business cycle fluctuations, and the appropriate policy responses. Relatively little
attention, however, has been given to their potential distributional effects. I contribute to this
literature by providing new evidence and developing a quantitative model that addresses the
underexplored link between commodity price shocks and labor income inequality. I further
evaluate the role of alternative policy responses in shaping the distributional consequences
of commodity windfalls.

Second, my paper relates to the broader literature on the distributional effects of external
shocks (Goldberg and Pavenik 2007; Topalova 2010; Helpman et al. 2010; Autor et al. 2013;
Adao 2015; Cravino and Levchenko 2017; Blanco et al. 2024; Aldunate et al. 2024; Benguria
et al. 2024; Broer et al. 2025). The paper most closely related to mine is Benguria et al.
(2024), who find that positive commodity price shocks reduced the skill premium in Brazil, a
large commodity exporter, during the 2000s. They focus, however, on a mechanism operating
directly through the commodity sector, which employs a significant portion of the workforce
in their context. I instead focus on economies where the commodity sector employs a small
share of the labor force and propose a distinct mechanism that operates entirely outside
it. In particular, I explore the differential expansion of construction and services within the

nontradable sector — the former unskilled-intensive, the latter skilled-intensive — which is



the key driver of the reduction in labor income inequality.

Third, this paper contributes to the literature on the resource curse, particularly the
Dutch disease phenomenon (Corden and Neary 1982; Corden 1984; Wijnbergen 1984; Krug-
man 1987; Sachs 1995; Torvik 2001). T use this theory as a starting point to examine how
the reallocation of production and resources across sectors triggered by a commodity boom
affects labor income inequality. I show that when the canonical Dutch-disease model is cal-
ibrated with plausible assumptions about skilled-labor intensity across sectors, it predicts
a positive relationship between commodity booms and income inequality.® This prediction
contrasts with the empirical evidence I present in this paper, which indicates a negative
relationship. To reconcile this tension, I extend the framework to account for heterogeneity
within the nontradable sector. I demonstrate that a model distinguishing between services
and construction is crucial for understanding how commodity price shocks affect labor in-
come inequality.* To the best of my knowledge, this is the first model in this literature to
assign distinct roles to services and construction within the nontradable sector. This paper
also contributes to the empirical Dutch disease literature, which has primarily focused on
the divergence between tradable and nontradable sectors (Spatafora and Warner 1995; Sachs
and Warner 2001; Sala-i Martin and Subramanian 2013; Magud and Sosa 2013) by providing

evidence of heterogeneous dynamics within the nontradable sector itself.?

Outline. The rest of the paper is organized as follows. Section 2 presents evidence of the
main empirical regularities that characterize episodes of favorable change in commodity
prices with a focus on the link between them and labor income inequality. Section 3 presents
the model. Section 4 describes the parameterization of the model, validates its predictions

against the data, and analyzes the mechanism through which commodity booms reduce labor

3Galiani et al. (2010) show that this theoretical result is also plausible in a Heckscher-Ohlin-Samuelson
(HOS) model with a non-tradable sector and skilled /unskilled labor.

4The model also speaks to the literature on the financial resource curse (Benigno and Fornaro, 2014),
where capital inflow surges generate an expansion of the nontradable sector at the expense of tradables.
My framework, by distinguishing construction from services within the nontradable sector, identifies the
construction boom as the operative margin of that expansion.

®An exception is Bjgrnland and Thorsrud (2016), who analyze productivity spillovers from the booming
sector to other domestic sectors.



income inequality. Section 5 evaluates the distributional implications of alternative policies

for allocating commodity windfall revenue. Finally, Section 6 concludes.

2. Empirical Evidence on Commodity Booms

This section provides descriptive evidence about the empirical regularities that characterize
favorable changes in commodity prices for a sample of commodity-exporting countries. First,
I corroborate the finding that commodity price shocks are an important source of business
cycle fluctuations in these countries. Second, I document a negative correlation between
commodity booms and labor income inequality. Finally, I show that following favorable
changes in commodity prices, there is an expansion led by unskilled-labor-intensive sectors.
Section 2.1 presents my sample and the main data sources. Section 2.2 discusses the empirical
model. Section 2.3 presents the results. Section 2.4 performs a series of additional exercises

to ensure the validity of the results.

2.1. Data, Sample and Definitions

Sample. I focus on a sample of six Latin American countries from 1992 to 2019: Bolivia,
Chile, Colombia, Ecuador, Mexico, and Peru. Latin America is a suitable region for studying
my topic for a few reasons. First, it is the most unequal region in the world in terms of
income, making the topic highly relevant to public policy. Second, during the 2000s, the
region experienced a commodity boom that coincided with a fall in income inequality; since
then, academics and policy analysts have investigated whether these events were related.’
Finally, the availability of harmonized microdata across these countries allows for a reliable
comparison of inequality measures between them without major concerns.

These countries have some common features worth mentioning (see Table 1). First,
commodities represent a large share of their total exports. Second, their export profile is

biased toward metals and energy commodities (ME) such as gold, copper, coal, and oil;

6See Lépez-Calva and Lustig (2010); Gasparini et al. (2011); Lustig et al. (2016); Messina and Silva
(2021).



ME represents, on average, more than 73% of their total commodity exports.” Third, these
sectors are large in terms of GDP (with an average share close to 10%) but employ a small
share of the labor force (less than 2% on average). These features make this sample well
suited to study the indirect, general equilibrium channels through which commodity booms
affect labor income inequality: since direct employment in the commodity sector is limited,

the main transmission mechanisms likely operate outside it.®

Table 1: COMMODITY DEPENDENCE AND SIZE: SUMMARY STATISTICS FOR SAMPLE
COUNTRIES

(1) (2) (3) (4)
Commodities ME Commodities Employment in ME ME Commodities
Country (% of total (% of total (% of total (% of GDP)
exports) Commodity exports) employment) ¢
Bolivia 92.2% 75.0% 1.7% 11.1%
Chile 85.9% 76.2% 1.8% 11.6%
Colombia 70.7% 71.1% 1.1% 8.9%
Ecuador 91.9% 56.1% 1.5% 7.3%
Mexico 25.8% 88.9% 0.5% 6.8%
Peru 87.3% 76.2% 1.0% 10.1%
Average 75.6% 73.9% 1.3% 9.3%

Notes: This table presents some key summary statistics for the countries included in my sample.
Column (1) shows the share of all commodities in total exports. Column (2) shows the share of
metals and energy (ME) commodities in total commodity exports. Column (3) shows the share of
employment in ME commodities in the total labor force. Column (4) shows the value added of ME
commodities as a share of GDP. Values for each country are averages for the period 1992-2019.

Commodity prices. Since the study countries specialize in metals or energy commodities, I
construct country-specific commodity price indexes that only include these goods, following
standard practices in the literature (see Shousha 2016, Fernandez et al. 2018, or, more

recently, Gruss and Kebhaj 2019). Commodity price index Plcto for country ¢ in period ¢ is

7Appendix A gives a detailed list of the 13 commodities that fall into this category. To give some sense
of the export profile of these countries, in Appendix Table B.1 I list their largest export commodities as a
share of total commodity exports.

8There are other major commodity exporters in Latin America — Argentina, Brazil, Paraguay, and
Uruguay — whose commodity sectors employ a large share of the labor force, explained in part by their
specialization in agricultural commodities. For these countries, the mechanism highlighted by Benguria et al.
(2024), operating directly through the commodity sector, might be more suitable. In Appendix Figure B.20,
I show that labor income inequality also falls following positive commodity price shocks in a broader sample
that includes these countries.



defined as follows:

N
Co __ J pi
P = E Qb

j=1
Here, Ptj is commodity j’s real USD price in world markets at time ¢ and Qio represents
its weight for country <. The weights are computed as the ratio of country ¢’s exports of
commodity j to total commodity exports at the beginning of the sample using UN Com-
trade data. I take P/ from the International Monetary Fund’s Primary Commodity Price
Database, which provides nominal price indices, and deflate them by the unit value index

for manufacturing exports (MUV index).

Labor income inequality measure. For my labor income inequality measure I use the
Socio-Economic Database for Latin America (SEDLAC), which relies on household surveys
to generate statistics about labor income, education level, and other social indicators for
Latin American countries. The main feature of this dataset is that all the indicators provided
are constructed following the same methodology in all countries, which allows for a reliable
comparison among them over time.? My main measure of labor income inequality is the labor
income gap, which I define as the ratio of the average labor income of skilled (or high-skilled)

workers (y7) to the average labor income of unskilled (or low-skilled) workers (yL):*°

_ Skilled labor income (yfh)
~ Unskilled labor income (yF)

Ul

Labor income is measured after taxes and does not include government transfers. I
choose this measure to be consistent with the measure that I use below in the quantita-
tive model.!* In Appendix Table B.2 , I show high comovement between this measure and

alternative measures of income inequality such as the Gini coefficient and the ratio of the

9A detailed description of the database and variable definitions can be found in Appendix A.

10Throughout the paper, I use labor income or labor earnings as equivalent terms. This measure of in-
equality has been used in other works; see Giarda (2021, 2023).

HTabor income is also the main component of total individual income in Latin America. For the countries
in my sample, it represents around 85% of total income on average, with capital income and government
transfers accounting for only around 3.5% and 1%, respectively (see Gasparini et al. 2011).
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90th percentile to the 10th percentile, among others. Skilled workers are defined as those
who have at least completed high school, while unskilled workers are those who have not
completed high school. Using this measure, I arrive at a balanced sample between the two

groups.?

Aggregate data. Data on GDP, consumption, and investment are expressed in constant
prices in local currency units. The real exchange rate is constructed using the nominal ex-
change rate (measured in units of local currency per US dollar), the domestic consumer
price index, and the US consumer price index. All these data come from the International
Monetary Fund’s International Financial Statistics Dataset. I use the country-specific J.P.
Morgan’s Emerging Market Bond Index (henceforth, EMBI) as a proxy variable to measure

country credit spreads in emerging markets; the data are from Bloomberg.

Sectoral data. I take real value added in each sector from national accounts of each country.
Additionally, for each country and sector, the SEDLAC database allows me to observe the
fraction of total workers that are skilled or unskilled. Based on this database, I define a
sector’s skilled-labor intensity as the share of skilled workers relative to total workers in that

sector.'?

2.2. Empirical Specification

I now provide descriptive evidence to characterize the response of key variables to changes in
commodity prices by estimating local projections in the style of Jorda (2005). My empirical
model is closest to that in Gruss and Kebhaj (2019) and Gazzani et al. (2024). Identification

12This definition yields a balanced sample between skilled and unskilled workers, with the former repre-
senting around 46% of the working population on average (Appendix Table B.3). In a robustness exercise, I
replace this definition with “some college or more” and show that the results are virtually unchanged.

13T classify sectors according to ISIC-4: agriculture & fishing, mining, manufacturing, utilities, construc-
tion, commerce, hotels & restaurants, transport & communication, finance, business, public administration,

it
where w; = nj/n“’ is the employment share of subsector j within sector s, H; and L; are the number of
skilled and unskilled workers in subsector j, and H,;/(H; + L;) is the share of skilled workers among all
workers in subsector j.

teaching, health, and others. For each country, I define skill intensity in sector s as STy = > w? (%),
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rests on the assumption that the commodity price index is predetermined with respect to
domestic conditions, which is standard in the small open economy literature (see, for ex-
ample, Mendoza 1995; Schmitt-Grohé and Uribe 2018).!* T make two small departures from
the existing literature: first, I analyze commodity price shocks that arise only because of
changes in metals or energy commodities; second, I use measures of labor income inequality
as outcome variables.

I estimate equations of the following form:
Yit+h — Yit—1 = o +¢T+ 8" pfi’ + Xé,t ¥+ €it+h, (1)

where y is a variable of interest; pfto is my measure of the commodity price shock, defined as

the cyclical component of the commodity price index for country ¢ in period ¢, obtained by

h

removing a country-specific quadratic time trend;'® o/ is a country fixed effect that controls
for permanent differences across countries; T is a linear time trend included to account for
nonstationary outcome variables;'® X;;, = (p&r_,,..., pfe g Die1,o o Ayig Jy)/ collects
the J, lags of the commodity price index and the J, lags of the first-differenced outcome
variable, with 4" the corresponding vector of coefficients; and €; ;4 is the residual at horizon
h.

This specification is estimated by ordinary least squares for each horizon h. The main
coefficient of interest is 3", which measures the cumulative growth of variable y, h years after

a change in the commodity price index. I assume that the coefficients are common across

1A potential concern is that Chile, as a dominant copper exporter, may influence global copper prices.
However, Gruss and Kebhaj (2019) find no evidence — even among large or market-dominant commodity ex-
porters — that domestic developments Granger-cause movements in commodity terms of trade. Additionally,
the estimates are essentially unchanged when Chile is excluded (see Appendix Figure B.19).

15 Since the quantitative model I develop in Section 3 is stationary, I use the cyclical component of the
commodity price index as the empirical counterpart to the model shock. This is standard practice in the
literature (see Shousha 2016; Schmitt-Grohé and Uribe 2018; among others). In a robustness exercise in
Appendix B.3, I use alternative filters — a linear trend and the HP filter — and the results are unchanged.

16Rather than detrending the outcome variables prior to estimation, I include the trend directly in the
regression, allowing the data to jointly determine the weight assigned to long-run factors alongside the
commodity price shock. As Ramey (2016) discusses in the context of local projections, pre-detrending the
dependent variable is a special case of this approach and can introduce distortions when the trend specification
is uncertain, because it imposes the restriction that the trend is orthogonal to the regressors. An alternative
approach — detrending y; ; before estimation — yields virtually identical results.

12



countries, i.e., I compute a pooled estimator to obtain an average effect. Standard errors are
computed following Driscoll and Kraay (1998), which are robust to heteroskedasticity, serial
correlation within countries, and cross-sectional dependence across countries — a relevant
concern given that commodity price shocks may simultaneously affect multiple countries in

the sample. In the baseline specification, I set J, = J, = 2.

2.3. Evidence on Commodity Booms

This section presents three key findings on the empirical patterns that emerge from fa-
vorable changes in commodity prices in commodity-exporting countries. First, I show that
commodity booms are expansionary, leading to surges in investment, real exchange rate ap-
preciation, and a narrowing of interest rate spreads. Second, I document a novel finding:
Labor income inequality declines following commodity price shocks. Finally, I provide sug-
gestive evidence of a potential mechanism driving this reduction in inequality. Specifically,
commodity price shocks have heterogeneous effects across sectors, disproportionately ben-
efiting unskilled-labor-intensive industries, such as construction, which experience stronger

growth compared to skilled-labor-intensive industries, such as services.

Fact 1: Macroeconomic effects around Commodity Booms

Figure 1, panels (a)—(f) show the response of key macroeconomic variables to a 10% increase
in commodity prices, obtained by estimating equation (1). For the sample of countries consid-
ered, a 10% increase in pff corresponds to a shock of approximately one standard deviation.
The black solid lines depict the estimates of 5" for different horizons h, while shaded areas
represent 68% and 90% confidence intervals. The results show persistent, statistically and
economically significant positive responses of output, consumption, and investment. Invest-
ment displays the largest response, peaking at around 10% within two years of the shock—far
exceeding the responses of GDP and consumption, which remain around 2%. (see Shousha,
2016; Fernandez et al., 2017; Schmitt-Grohé and Uribe, 2018).

The total trade-balance to GDP ratio is negative on impact, consistent with Drechsel

13



and Tenreyro (2018) and Gazzani et al. (2024).'" There is also a marked real exchange rate
appreciation, as expected following an expansionary commodity boom.

Finally, there is a significant and negative response of interest rate spreads: A 10%
increase in commodity prices generates a fall in spreads of around 1 percentage point on
impact. This result confirms previous findings highlighting the existence of strong negative
comovement between commodity prices and interest rate spreads (see Bastourre et al. 2012,
Shousha 2016, Drechsel and Tenreyro 2018). If the spread falls during a commodity boom,

then there is an additional source of amplification of the shock on the aggregate economy.

Figure 1: MACROECONOMIC DYNAMICS AROUND COMMODITY BOOMS

(a) GDP (b) Consumption (c) Investment
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Notes: This figure plots the response of (a) GDP, (b) consumption, (c) investment, (d) trade-
balance to GDP ratio, (e) real exchange rate, and (f) EMBI to a 10% change in commodity prices.
Each plot shows the coefficient 3" obtained by running Equation (1) in the text for different
horizons h. Error bands represent 68% and 90% confidence intervals. All variables are expressed
in log differences except for the trade balance to GDP ratio and the EMBI, which are expressed

in absolute differences.

1"The countercyclical response of the trade balance contrasts with the predictions of standard SOE models
(Mendoza, 1995; Schmitt-Grohé and Uribe, 2018), where positive terms of trade shocks tend to improve the
trade balance. Drechsel and Tenreyro (2018) show that this pattern arises when the expansion in domestic
absorption is sufficiently large.
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Fact 2: Commodity Booms reduce labor income inequality

While the macroeconomic effects of commodity price fluctuations have been widely studied,
their potential distributional impacts remain less understood. This study attempts to fill
this gap. Figure 2 illustrates the dynamics of real labor income for high- and low-skilled
workers to a 10% increase in commodity prices. Both groups experience income growth, but
the income of unskilled workers rises twice as much on impact and continues to increase over
the first four years. This divergence leads to a cumulative reduction in the labor income gap

of 2.1% four years after the shock.

Figure 2: LABOR INCOME DYNAMICS AROUND COMMODITY BOOMS

(a) High-skill labor income (b) Low-skill labor income (c) Labor income gap
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Notes: This figure plots the response of (a) high-skill real labor income, (b) low-skill real labor
income, and (c) the labor income gap (Z—IZ) to a 10% change in commodity prices. Each plot shows
the coefficient 3" obtained by running Equation (1) in the text for different horizons h. Error bands

represent 68% and 90% confidence intervals. All variables are expressed in log differences.

These responses are substantial, especially considering the inherent volatility of com-
modity prices and their tendency to experience significant fluctuations. For instance, under
price increases similar to those seen during the 2000s commodity boom—when the detrended
component of the commodity price index rose by around 30% for the average country in my
sample—the baseline results indicate a reduction in labor income inequality of around 6.3%,
four years after the shock.

To gain further insight into whether the observed reduction in labor income inequality
stems from shifts in relative wages, hours worked, or both. Appendix Figures B.1 and B.2
display the separate responses of wages and hours worked for each worker type to a positive

commodity price shock. I find that the decline in labor income inequality is almost entirely

15



driven by the skill premium: wages of unskilled workers expand at a higher rate than those
of skilled workers, while hours worked show no economically meaningful differential response
across skill groups. These results align with studies attributing a preponderant role to the
skill premium in accounting for the fall in labor income inequality observed in Latin America
during the 2000s (see Lépez-Calva and Lustig, 2010; Gasparini et al., 2011; Azevedo et al.,
2013; Rodriguez-Castelan et al., 2016; Benguria et al., 2024, among others).

It is also worth noting that the labor income inequality measure used here is inherently
conservative. When alternative inequality measures, such as the income ratios of the 90th to
10th or 95th to 5th percentiles, are applied, the estimated effects nearly double. A similar
conclusion is reached when considering the Gini coefficient, which exhibits a cumulative
reduction of around 1.5 percentage points in response to a 10% increase in commodity prices
five years post-shock (see Figure B.3). The results are also robust to the definition of skilled
workers: restricting the skilled group to college graduates generates virtually no changes (see
Appendix Figure B.4). In what follows, I provide suggestive evidence on the potential forces

linking positive commodity price shocks with changes in labor income inequality.

Fact 3: Commodity booms lead to booms in unskilled-labor-intensive sectors

As T documented above, commodity sectors employ only a small fraction of the total labor
force in the economies in my sample (see Table 1). Understanding how the other sectors are
affected by commodity price shocks and who works in these sectors is essential to understand
the consequences for labor income inequality. I start by dividing the noncommodity part of
the economy into two types of sectors: tradable and nontradable.!

Figure 3, panels (a)—(b) show that following a favorable change in commodity prices,
there is a relative expansion in the output of the nontradable sector vis-a-vis the tradable
sector. This behavior can be interpreted through the lens of the Dutch-disease framework.
A boom in the commodity sector triggers an increase in national income and a rise in

spending on all goods. While traded goods can be bought abroad, the increased demand

I8Tradables include agriculture and manufacturing; nontradables include construction, utilities, commerce,
hotels & restaurants, transport & communication, finance, business, public administration, teaching, health,
and others. This is the same grouping used by Corden and Neary (1982); Corden (1984).
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for nontradable goods can only be satisfied with domestic production. This generates an
appreciation of the real exchange rate and a reallocation of production and resources from
the tradable to the nontradable sector.

When looking at skilled labor intensity across these sectors, it is evident that it is very
different. Figure 4, panel (a) shows that the nontradable sector is intensive in skilled labor
relative to the tradable sector; in the former the share of skilled workers is 53.2%, whereas
in the latter it is 30.7%.'? If the skilled-labor-intensive sector (nontradable) is expanding
relative to the unskilled-labor-intensive one (tradable), then we should expect a rise in the
labor income gap instead of the fall I document in the data. How is it possible to reconcile

these apparently contradictory patterns?

Figure 3: SECTORAL OUTPUT DYNAMICS AROUND COMMODITY BOOMS

(a) Tradables (b) Non-tradables
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Notes: This figure plots the response of output in the (a) tradable sector, (b) non-tradable sector,
(c) service sector, and (d) construction sector to a 10% change in commodity prices. Each plot
shows the coefficient 5" obtained by running Equation (1) in the text for different horizons h. Error

bands represent 68% and 90% confidence intervals. All variables are expressed in log differences.

19This result is interesting in itself since it contradicts part of the common wisdom that considers the
nontradable sector as intensive in unskilled labor relative to the tradable sector (see Goderis and Malone,
2011; Guerra-Salas, 2018; Rodriguez-Casteldn et al., 2016). Moreover, this result holds even when I do not
consider agriculture as part of the tradable sector and I just compare manufacturing against the nontradable
sector (see Appendix Table B.5).
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While it is true that the nontradable sector is intensive in skilled labor overall, it hides
a lot of heterogeneity inside. Figure 4, panel (b) illustrates this point: While in some sectors
more than 90% of workers are skilled (teaching and finance), others, such as construction, are
highly intensive in unskilled labor.?° Construction is even more intensive in unskilled labor
than the tradable sector, with a share of skilled workers of 26.4%.%! How production in these
subsectors responds to commodity price shocks may be informative about potential channels
driving the dynamics of labor income inequality. For several reasons, a natural comparison
consists of disaggregating the nontradable sector into services and construction: (i) the two
categories differ in the nature of their use—construction is the primary nontradable input into
investment goods, while services are more closely linked to consumption; (ii) construction is
the most unskilled-labor-intensive sector within the nontradable sector; and (iii) construction

is the only goods-producing sector among nontradables.

20 Appendix Table B.6 shows that this pattern also holds within each country in the sample.
21 Appendix Table B.4 compares the skilled labor intensity for each country between the tradable sector,
services, and construction.

18



Figure 4: SKILLED LABOR INTENSITY BY SECTOR AND WITHIN THE NONTRADABLE SEC-
TOR
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Notes: Panel (a) plots the share of skilled workers in total employment for the tradable and non-
tradable sectors. Panel (b) plots the share of skilled workers in total employment for each sub-
sector within the nontradable sector. The tradable sector includes agriculture and manufacturing.
The nontradable sector includes construction, hotels & restaurants, commerce, transportation &
communication, others, utilities, public administration, health, business activities, teaching, and
finance. For the tradable and nontradable aggregates, skill intensity is a weighted average of sub-
sector skill intensities, using subsector employment shares as weights, and then averaged across
countries and years. For individual subsectors (panel b), skill intensity is the simple average across

countries and years.

Figure 3, panels (c)—(d), shows sharp differences within the non-tradable sector. Follow-
ing a 10% increase in commodity prices, the construction sector experiences a response of
around 8% at its peak, two to three years after the shock, while services expand by around
2% over the same period. Appendix Figure B.5 shows that the same pattern arises when

looking at employment across sectors.?? 23 This distinction has been overlooked in the em-

22In a complementary exercise, I show that labor reallocation increases following commodity booms (see
Appendix Figure B.6). Here, I construct a reallocation index based on Chodorow-Reich and Wieland (2020)

23Given the heterogeneity across nontradable subsectors in terms of skilled-labor intensity, one might
wonder whether other unskilled-intensive subsectors also outperform skilled-intensive ones, and whether
that could be driving the reduction in labor income inequality independently of construction. Appendix
Figure B.7 shows that this is not the case: high-skill and low-skill services follow a very similar trajectory
following a commodity price shock, suggesting that the key distinction is between construction and the rest
of the nontradable sector, rather than between high- and low-skill services more broadly.
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pirical literature on Dutch disease, which has primarily focused on the divergence between
tradable and non-tradable sectors.

Together, these results support the following narrative: Commodity booms lead to non-
uniform behavior across sectors. As predicted by the Dutch-disease framework, the non-
tradable sector expands relative to the non-commodity tradable sector. This dynamic alone
might suggest an increase in labor income inequality, given the varying skill intensities across
sectors. However, a closer look at the nontradable sectors reveals the existence of a two-
speed economy: Construction, the most unskilled-labor-intensive sector, grows four times
faster than services, the most skilled-labor-intensive sector in the economy. This differen-
tial increase can boost the labor demand and wages of unskilled workers, contributing to a

reduction of labor income inequality.

2.4. Robustness

The three facts documented above form the empirical foundation of the paper. Before turn-
ing to the model, I perform a series of robustness checks to assess the stability of the baseline
results. Appendix B.3 provides additional details on these exercises. First, I show that the
results are robust to alternative detrending methods for commodity prices (Figures B.8-
B.9). Second, I consider alternative definitions of the shock, including first differences and
a specification in which the current value and lags of pfto enter directly in the main empiri-
cal specification (Figures B.10-B.11). Third, I augment the baseline with global controls —
U.S. monetary policy shocks, a measure of the global financial cycle, a broad dollar index,
and a measure of global real GDP growth — to account for the possibility that move-
ments in pzoto partly reflect global financial conditions or global demand conditions (Figures
B.12-B.15). Fourth, I explore alternative lag structures, additional controls and a specifica-
tion with country-specific trends (Figures B.16-B.18). Fifth, I assess the role of outliers by
re-estimating the baseline while dropping one country at a time (Figure B.19). Finally, I
examine whether the baseline result extends beyond the original sample: first, I work with
an extended Latin American sample that includes other commodity exporters: Argentina,

Brazil, Paraguay, and Uruguay; second, I extend the analysis to a global sample of around
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70 commodity-exporting economies, using the Gini coefficient as the inequality measure
given data availability (Figures B.20 and B.21). Across all cases, the main patterns remain

qualitatively similar to the baseline, with only modest differences in magnitude.

Taking stock

This section presented three key pieces of empirical evidence on the macroeconomic, distri-
butional, and sectoral effects of commodity booms. First, commodity price shocks trigger
investment surges and reductions in interest rates. Second, they lead to a decline in labor
income inequality between skilled and unskilled workers. Moreover, the sectors that experi-
ence the most significant expansion are those that are intensive in unskilled labor. Building
on these empirical patterns, the next section develops a quantitative model to analyze the

distributional implications of commodity price shocks.

3. Model

In this section, I develop a quantitative model to study the distributional consequences of
commodity price shocks. Later, I use the model as a laboratory to think about the dis-
tributional implications of alternative ways of using revenue generated by the commodity
windfall.

Time is discrete, infinite, and indexed by ¢. The backbone is an SOE model with tradable
goods, nontradable goods, and a commodity sector, which is an endowment fully exported
at an exogenous price. The main ingredients of the model are the following. First, given the
emphasis on labor income inequality, I add heterogeneous workers who differ in their skill
level, which leads them to be employed with varying intensity across sectors in equilibrium.
Second, I model two nontradable sectors: services and construction that are used as inputs of
different final goods. With this modelling choice, I aim to capture the heterogeneous response
of these sectors to the commodity price shock, which is key to explaining the behavior
of labor income inequality. Finally, for quantitative reasons, I model an interest rate that

is sensitive to commodity price fluctuations which captures common financial frictions in
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emerging economies.

The economy is populated by heterogeneous workers, a single capitalist who owns the
commodity endowment, final consumption-good, and investment-good producers, three in-
termediate goods producers operating in the tradable, service, and construction sectors, and
a government that collects a share of commodity revenue and allocates it across spending,
transfers, and saving. The rest of the model is kept as simple as possible.

Next, I describe each agent’s problem, define the competitive equilibrium of this econ-

omy, and briefly describe the solution method.

3.1. Production

Production is organized in two tiers. In the upper tier, competitive final-good producers
combine intermediate inputs into consumption and investment goods. In the lower tier,
competitive intermediate-good producers in the tradable (7'), services (S) and construction

(C) sector combine capital and labor to produce those inputs.

Final good producers. There is a representative final consumption-good producer and
a representative final investment-good producer. I depart from standard SOE models and
assume that the two types of final good producers differ in which nontradable sector they
draw inputs from. Final consumption-goods producers demand inputs from the service sec-
tor, while investment-goods producers demand inputs from the construction sector. This
feature of the model is central to the model’s mechanism: it allows the service and construc-
tion sectors to respond differently to the same aggregate shock, consistent with the empirical

patterns documented in Section 2.

Final consumption goods. There is a representative firm that produces a final consumption
good ¢; by combining intermediate goods from the tradable ¢! and service sectors ¢ with

constant elasticity of substitution (CES) aggregation technology:

Ct = [901/85 (Cf)lfl/ic + (1 _ S0)1/ac (C?)lfl/gc} P (2)
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where €, is the elasticity of substitution and 0 < ¢ < 1 governs the share of services in
aggregate consumption. The profit-maximization problem of the final good producer is as
follows:

max pic; — prcy — ¢l subject to (2)
cts,ctT

where p,;, p7 are the relative prices of the final consumption good and the inputs from the

service sector in terms of the tradable good, which is the numeraire (P! =1 Vt).

Final investment goods. A representative firm produces a final investment good i; by com-
bining intermediate goods from the tradable 27 and construction sectors z¢ with CES ag-

gregation technology:

iy = [v” “ (@0) TV (=) @)Y ] o (3)

where ¢; is the elasticity of substitution and 0 < « < 1 governs the share of construction in
aggregate investment. Based on national accounts classifications, investment goods can be
broadly divided into two categories: equipment and machinery, which are mostly tradable,
and structures and infrastructure, which are nontradable and correspond to the construction
sector in the model. Then, any shock that generates an investment boom will also generate a
construction boom because the required increase in the supply of investment goods to satisfy
the greater demand requires more inputs from both the tradable and construction sectors.

The profit-maximization problem of the final good producer is as follows:

max pfi; — pyxf —x; subject to (3)
af wf

where p!,p¢ are the relative prices of the final investment good and the inputs from the
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construction sector.?* 2°

Intermediate good producers. Each intermediate good s € {T,S,C} — where T, S,
and C' denote the tradable, service, and construction sectors, respectively — is produced
by a representative firm that combines capital and labor with the following Cobb-Douglas

production function:

05 1-0,] %
yi = a’ {(lf“) (1) ] (K)'™ .0 € (0,1) (4)
where y¢ is output in sector s, {{/"*, 1"} are high- and low-skilled labor inputs, k§ are
capital inputs, a® is a productivity factor, and o® and 6° are technology parameters. Two
important features of the production technology are worth highlighting. First, I depart from
standard SOE models and allow for two types of labor inputs used with different intensities
in each sector. Second, consistent with the evidence presented in Section 2.3, I assume that
the service sector is the most skilled-labor-intensive sector while construction is the most
unskilled-labor-intensive one. 26 This ordering is central to the model’s distributional mech-
anism, as it governs how a reallocation of labor across sectors following a commodity shock
translates into changes in relative wages.
Finally, intermediate goods firms’ profit maximization is achieved as follows:

max 115 = pSyf — w1 — kil — ks, Vs e {T,5,C}

H,s ;L
Loy % kg

subject to (4)

where p; is the price of the intermediate good s; wf and wF are the wages of high- and

24From the expenditure-minimization problem for aggregate consumption and investment it is possible to

I 1
recover their respective price indexes: py = [@(p7)! =% + (1 — ¢)] 7% ,p} = [y(p{)' =5 + (1 — )] ==

25As 1 show below, how I have written the model rules out the possibility that households can directly
demand construction goods as could happen in a model with housing or durable goods; households demand
investment goods, and these are built with construction goods. I leave the discussion about housing and
commodity price shocks for future research.

26Formally, this requires that agfs > arfr > aclc. Proposition 1 in Appendix C.1 shows that, under
H,S H,T H,C
perfect labor mobility, the ratio ordering ll*L’ 5 > ;‘L,T > ll"L,c — which holds in the data (Section 2.3) — is
t t t

a sufficient condition for this provided that 2= > %1’ for each pair (s,s’) € {(5,7),(T,C),(S,C)}. This

Otsl
condition is verified from the calibrated parameters.
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low-skill workers; and u; is the rental rate of capital in sector s. Since firms are assumed to
behave competitively in product and factor markets and operate constant-returns-to-scale

production technologies, they always make zero profits.

3.2. Households

There is a mass x of capitalists and a mass 1 — x of workers. Within the mass of workers,
a mass p is low skilled (L) and the remaining 1 — p is high skilled (H). All workers of a
given type are identical and cannot switch across groups. Workers consume and supply labor.
Asset ownership is concentrated among capitalists, who do not supply labor. 2” This allows
the model to isolate the labor market channel driving inequality dynamics; the results do

not depend on how financial wealth is distributed across worker types.

Workers. Workers supply labor to the firms and make consumption decisions; they cannot
save or borrow, so they behave in hand-to-mouth fashion, entirely consuming their current
labor income and any government transfer received. Each worker type is indexed by j =
{H, L}, where H refers to high skilled (or skilled) and L refers to low skilled (or unskilled).
Since workers have no savings instrument, their problem is static: each period, worker j

chooses (¢!, 1) to maximize period utility
u® (CZ, H ) (5)

subject to the budget constraint

pcl = wil] + T} (6)
where cg denotes consumption of the final good by worker j in period t; lg are total hours
worked; th > 0 are lump-sum transfers from the government to worker type j; and u*(-) is
a continuous, differentiable, increasing, and concave function. Under the assumption of free

labor mobility, workers can move between sectors in response to wage differentials, ensuring

2TThis structure follows closely from Cantore and Freund (2021).
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that a single equilibrium wage exists for each worker type: {wf?, wl}.2® T define yg = wg l{ as
H

labor income for worker j; then, n, = ‘ZLL is the model counterpart of the labor income gap
t

constructed from data in Section 2.%°

Capitalist. A representative capitalist is the sole owner of all assets in the economy:
productive capital in each sector and the commodity endowment. In each period, she receives
capital rental income, firm profits, and commodity revenues net of taxes. She also consumes a
final good, makes investment decisions in each sector s, and saves or borrows in international

financial markets. The capitalist maximizes:

E, {z B «:f)} , @
t=0
where 5 € (0,1) is the subjective discount factor, Ey denotes the expectation conditional

on information available at time 0, and u*(-) is a continuous, differentiable, increasing, and

concave function. She is subject to the period budget constraint

Co,,Co
-S S1.8 S o p y
R I T R B S e )
and the capital-accumulation equation:
t = =0k +i; =¥ k;, Vs ={T,5C} (9)

where ¢ denotes the consumption of the capitalist in period t; i§ is investment in sector s;
pl is the relative price of the investment good; d¥ is the stock of international debt (d¥ > 0
denotes net borrowing); r; is the interest rate faced by the SOE; ufk; is capital income from
renting capital k; to firms in sector s at rental rate u;; II are profits from intermediate good
producers in sector s; and ®7(.) are capital adjustment costs. Finally, the capitalist receives

income from owning the commodity endowment y°, fully exported at an international rel-

28In steady state, I assume w! > w’.
29Note that labor income inequality 7; and consumption inequality coincide when T} = 0.
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ative price p©°. The government imposes a proportional tax 7¢° € [0, 1] on this revenue, so
the capitalist retains only a fraction 1 —7°° of the windfall; commodity price shocks therefore
act as pure wealth shocks whose magnitude is modulated by fiscal policy. Last, the capitalist
chooses sequences {cf, {k;, . bvs, df 172, to maximize her lifetime utility (7) subject to (8)

and (9).

3.3. Government

The government collects revenue by taxing the capitalist’s commodity income and allocates
it to three uses: spending on the consumption basket G;, lump-sum transfers to workers
{TH TF}, and savings in a sovereign wealth fund (SWF) F;.?* Its period budget constraint
is:

pCG +n TH + 0l TE + F, = rev, + (1 + 79 F,_, (10)

where n” = (1 — k)(1 — ) and n* = (1 — k)p are the population shares of high- and low-
skill workers, rev; = 79°pP°y° is commodity tax revenue, and r/ is the return on the fund.
Government consumption G; is a CES composite of tradable and service goods, produced
with the same technology as the private final consumption-good producers:

Gr = |(pH)VEE GV 1 (1= %)V (aT)

&G /(sG _
1—1/50] /( 1)’ (11)

where ¢“ € (0,1) is the service share of government spending and €% > 0 is the elasticity
of substitution.?! Transfers to workers are parameterized as a fraction of commodity tax
revenue. The government allocates a share (9 € [0, 1] of rev; to total transfers, distributing

them between worker types according to:

B CIntrev,

9(1 — nL
o S _ ¢ —)ren,

H

i (12)

n n

30IMF (2015) documents the importance of commodity revenue for fiscal accounts in commodity-dependent

economies.
. 1/(1-¢5)
31The associated government spending deflator is p$ = [@G(pf N (1 - @G)} , which collapses

to the household price index p; when <pG = ¢ and el =¢c.
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where 7 € [0, 1] governs the targeting of transfers toward low-skill workers. When 7% = 1
all transfers go to low-skill workers; when 7% = 0 all transfers go to high-skill workers.
Given 799, ¢9, and 7%, the government determines two remaining variables: spending
G and savings F;. I specify a rule for saving; spending is then determined residually by
(10). The government saves a fraction of the windfall component of commodity revenues —

defined as deviations from their steady-state level 7ev — in the SWF according to:
F,=01—-v)1+r")F_ +x (rev, — 7ev), (13)

where x € [0,1] is the fraction of the windfall saved and v € (0,1) is a payout rate that
recycles a fraction of accumulated fund returns back into government spending each period,
ensuring stationarity of the fund.*? Substituting (13) and (12) into (10), government spending

is determined residually as:
PEGr=(1—¢ —x)rev;, + x7ev + v(1+r)F_,. (14)

Together, the parameters {7°°, (9, ¥} provide a flexible representation of the fiscal re-
sponses that commodity-exporting economies typically adopt following a windfall.?® 7¢°
determines how much of the commodity windfall the government captures; (¢ determines
how much of that revenue is redistributed directly to workers rather than spent on public
goods or saved; and x determines how much is saved in the SWF rather than spent. In the
baseline, I set x = 0 and (9 = 0, so the government spends all commodity revenue on the
consumption basket each period: p©G; = rev;. The policy experiments in Section 5 then
consider three departures from this baseline: varying 7¢° to assess the effect of the tax rate
on the distributional consequences of a commodity boom, varying ¢¢ and 7 to assess the

distributional consequences of worker transfers and their targeting, and varying y to assess

32Stationarity requires (1—v)(14rf) < 1. In the absence of payouts (v = 0) the fund grows without bound
following positive windfalls, leading to indeterminacy. In practice, v can be interpreted as a constitutionally
mandated spending floor on SWF returns, a feature of several commodity-exporting economies (e.g. Norway’s
fiscal rule).

33See Frankel (2010) for a discussion of these policies.
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the role of fiscal saving in an SWF.

3.4. Aggregation and Market Clearing

The equilibrium in final goods markets is given as follows:
e =k o4 (1= k)l b+ (1= 1) ' (15)

iy = k(il + 1y +1i9) (16)

The market-clearing condition for intermediate nontradable goods (services and construc-

tion) requires that:

y=c +Gy (17)

Y =y . (18)
Labor markets for each worker type j = {H, L} clear according to the following equations:
i = [T 5 e (19)

P R Pl ey R (20)

By combining the budget constraints of all agents, I obtain the consolidated balance-of-

payments equation:
(I+riq)dis + Fr=dy + (1 + T’f)Ft—l + tby, (21)

where d; = k dF is aggregate private external debt, and tb, = pFoy“° +yI — I — 2T — GT is
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the trade balance. Last, I define the real exchange rate (rer;), and real GDP as follows 3

1

rer; = — (22)
Dt

pegdpe = yi + pPys + o5yl + oy oy©e (23)

3.5. International Capital Markets and Exogenous Processes

The real interest rate r; is based on the SOE assumption: the domestic economy takes the
world interest rate as given, and the spread it pays over that rate depends on its net external

position and commodity prices.

ro=r 4y e = 1] — ¢[ln(pf?) — ()] (24)

The first term, r*, represents the interest rate paid by the SOE in steady state; it is usually
thought of as the sum of the world interest rate and a spread. The second term is standard
in the literature and ensures a stationary equilibrium process for external debt (Schmitt-
Grohé and Uribe 2003). Parameter ¢ controls the sensitivity of the spread to deviations
of the economy’s net external debt czt = d; — I, — the difference between private external
liabilities and public foreign assets held in the SWF — from d=d—F , its steady-state
value.®® The third term aims to capture the empirical relationship between spreads and
commodity prices for commodity-exporting economies; parameter £ governs the strength of
the relationship (see Shousha 2016; Drechsel and Tenreyro 2018). The economic intuition is
that increases in commodity prices above their steady-state value p©° reduce the spreads paid
by the economy, amplifying the expansionary effects of the shock. Section 4.4 discusses the
role of this mechanism in shaping the model’s quantitative predictions, and Appendix B.4

provides empirical support for this assumption.3¢

34In equilibrium, the definition of GDP can also be expressed in terms of expenditures as: p;gdp; =
pice + pliy + pf Gy + thy.

35Because international creditors price the spread against the consolidated external position, higher private
borrowing raises the spread while larger SWF assets reduce it. See Bergholt et al. (2019) for a similar
treatment in the context of Norway’s Government Pension Fund Global.

36Drechsel and Tenreyro (2018) provide a microfoundation for this relationship from first principles, in
which domestic firms borrow against collateral linked to commodity revenues. Appendix C.3 presents the
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I assume that the real commodity price is the only exogenous driving force in the
economy. Consistent with the lag structure in the baseline empirical specification, I assume

that the logarithm of pf follows an AR(2) process:

In(pf°) =(1—p1—p2)In (pa) +p1In (%) + p2 In (p%) + ¢ (25)

where {p1, p2} are autoregressive coefficients and £¢° ~ i.i.d. (0,02).

3.6. Competitive Equilibrium and Solution Method

A competitive equilibrium consists of sequences of allocations and prices such that all agents
optimize, the government satisfies its budget constraint and saving rule, and all markets clear.
The formal definition and the full system of nonlinear equilibrium conditions are provided in
Appendix C.4. To solve the model, I log-linearize the equilibrium conditions around the non-

stochastic steady state and solve the resulting system with standard perturbation methods.

4. Quantitative Analysis

This section analyzes the quantitative predictions of the model following a commodity price
shock. Section 4.1 outlines the parameterization of the model. Section 4.2 presents the
model’s dynamics and discusses the mechanisms at work. Section 4.3 evaluates the model’s
fit against the data. Section 4.4 inspects the key mechanisms driving the results. Finally,

Section 4.5 discusses the model’s assumptions and considers potential extensions.

4.1. Parameterization

The model’s parameters fall into four groups, reported in Table 2: parameters assigned values
from the literature (a), parameters calibrated to match long-run data moments (b), param-

eters governing the fiscal policy responses to commodity windfalls (c), and parameters that

derivation.
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do not affect the model’s steady state but govern its short-run dynamics (d). A period in

the model corresponds to one year.

Functional forms: 1 choose a GHH specification for worker j’s period utility, a standard

CRRA form for capitalists, and quadratic capital adjustment costs in each intermediate

sector:

o w
wid )=t o (26)
k1l—0o
k( ky _ [ci]
() = B (21)
(i 5\
O = | = — , se{T,S,C}. (28)
2 \ ks

In (26), o is the coefficient of relative risk aversion, w is the inverse Frisch elasticity, and v/
is a worker-type-specific labor disutility scale parameter. The GHH specification is standard
in the SOE literature and has the key implication that the income effect does not affect la-
bor supply. Capitalists do not work, so their preferences (27) depend only on consumption.
The adjustment cost ®f in (28) is common across the literature and its parameters {¢°} are

estimated below.

Ezternally calibrated parameters: Panel (a) of Table 2 reports the values assigned to these

parameters together with the corresponding literature sources. I set ¢ = 2 and w = 1.35,
standard values in the small open economy literature. The elasticity of substitution in the
consumption aggregator is ¢ = 0.8; the investment aggregator uses a Cobb-Douglas specifi-
cation (¢ = 1). The depreciation rate is § = 0.07 and the construction share in the investment
aggregator is v = 0.5. Labor shares in production are set to a’ = 0.6 and o® = o“ = 0.7,
reflecting the higher labor intensity of nontradable sectors relative to tradables. The popu-

lation share of low-skill workers g = 0.50 corresponds to the sample average across the six
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study countries, and the share of capitalists is x = 0.08.

Internally calibrated parameters: These parameters are determined jointly by the steady-

state equilibrium conditions of the model to match the long-run data moments listed in
Panel (b) of Table 2. I take average values across the six study countries for the period
1992-2019.3" The target moments are: an interest rate of 7%, a trade balance to GDP
ratio of 1.8%, a commodity output share of GDP of 10%, skilled labor shares by sector
{HT S sHCY = £(.31,0.56,0.26}, and hours worked hff = h* = 0.4.%® The implied labor
income gap in steady state is n = 2.20, close to its data counterpart of 2.45 for the study

countries over the sample period.

Government block: Panel (c) of Table 2 reports the parameters governing the fiscal sector.

The commodity tax rate 7¢° = 0.25 represents an intermediate value for the countries in my
sample.?® In the baseline, the government saves nothing in the SWF (y = 0) and makes no
transfers to workers (¢? = 0, 7% = 0), so all commodity tax revenue is spent each period on
the consumption basket. Under this baseline, r/ and v are irrelevant for the model’s dynam-
ics and enter only in the policy experiments of Section 5. In those experiments, I raise 7¢°
and set y > 0 to study the distributional consequences of, respectively, a more aggressive
appropriation of the commodity windfall and savings in an SWF. Finally, the government’s

spending aggregator shares the same parameters as the private final consumption-good pro-

ducer (¢ = ¢, e¢ = &°).

Estimated parameters: Let 6= {7, ¢, ¢, 9, £} denote the subset of parameters estimated
by IRF matching. I follow Christiano et al. (2005) and Uribe and Yue (2006) and choose

values to minimize the distance between the empirical impulse response functions from Sec-

37This choice is consistent with the pooled estimator in Section 2, which recovers an average response
across countries rather than a country-specific one.

38Gector productivities a” and a® adjust to close the production-function residuals given all other steady-
state objects; a’¥ = 1 by normalization.

39Some countries in my sample have commodity sectors that are largely privately owned, while others are
predominantly state-owned. I discuss the implications of public versus private ownership of the commodity
sector in Section 4.5.1.
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tion 2.3 and the corresponding model-implied responses. Specifically, letting [ R® denote the

vector of empirical IRFs and I R™(©) the corresponding model-implied IRFs, the estimator

solves:

6 = argmin |17 - JRm(é)]'z;ge []Re — IR™(6) (29)

where Yge is a diagonal matrix with the variance of each empirical IRF along the di-
agonal, penalizing moments estimated with large uncertainty. I match the first eight periods
of the IRFs for output, consumption, investment, real exchange rate, trade balance to GDP,
and interest rate. The IRF-matching yields three results. First, the data support the pres-
ence of financial frictions, captured by ¥ = 0.497: changes in the net foreign asset position
generate a non-negligible effect on the interest rate faced by the economy.*’ Second, positive
commodity price deviations significantly compress interest rate spreads: ¢ = 0.183 implies
that a 10% increase in p&® above its steady state reduces spreads by around 1.8 annualized
percentage points, where the interest rate equation is expressed in levels.*! Finally, capital
adjustment costs are similar for tradables and services, but notably lower for construction:
{7, 0%, ¢} = {0.98,1.18,0.45}.

The remaining parameters in Panel (d) — {p1, p2,0“°} — are obtained by estimating
the commodity price equation (25) on the panel for the period 1992-2019. Commodity price
shocks are highly persistent: the AR(2) coefficients {p1, po} = {1.15,—0.25} imply a hump-

shaped autocorrelation function with a half-life of approximately five years.

4.2. Dynamics Following a Commodity Price Shock

This section characterizes the model’s dynamics following a commodity price shock, with the

goal of understanding the mechanisms through which commodity booms affect labor income

40While there is consensus in the literature regarding the sign of v, its magnitude is debated. Schmitt-
Grohé and Uribe (2003) argue that a value close to zero suffices to ensure stationarity, while Garcia-Cicco
et al. (2010) and Drechsel and Tenreyro (2018) find support for larger values (around 2.8) associated with
binding financial frictions. Schmitt-Grohé and Uribe (2018) estimate ¢ for 38 countries and find a mean of
17 and a median of 0.58; Germaschewski et al. (2024) finds ¥ = {0.39,1.28,0.43,2.5} for Chile, Colombia,
Mexico, and Peru, respectively.

41Drechsel and Tenreyro (2018) find £ = 0.199 for Argentina, consistent with this estimate.
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Table 2: Calibrated and estimated parameters

Parameter Description Value Source / Target

(a) Externally calibrated parameters

o Risk aversion (CRRA) 2 Standard in SOE literature

w Inverse Frisch elasticity 1.35 Standard in SOE literature

e Elast. of substitution, ¢® and ¢ 0.8 Akinci (2011)

gt Elast. of substitution, ¢ and z” 1 Medina et al. (2007a)

) Depreciation rate 0.07 Medina et al. (2007a)

y Const. share in investment aggr. 0.50 Medina et al. (2007a)

{aT a® a%} Labor shares in production {0.6,0.7,0.7} Schmitt-Grohé and Uribe (2018)
I Share of low-skill workers in pop. 0.50 Sample average

K Share of capitalists in pop. 0.08 Drenik (2016)

{p®,p©, p°} Relative prices {1,1,1.01} Normalization

(b) Internally calibrated parameters

B Discount factor 0.935 Interest rate (r* = 7%)

® Services share in consumption aggr.  0.679 Trade balance/GDP (S = 1.8%)
y©e Commodity endowment 0.064 Commodity output/GDP (S€° = 10%)

{(67,65,6°), v

{v!, v}

Skilled-labor int. and skill premium

GHH labor disutility scale

(¢) Government block (baseline)

7.Co

{¢9, 7"}

XG
¥
G

3
{r/,v}

Commodity tax rate
Transfers
SWF saving rate

Services share in gov. spending aggr.

Elast. of subst., G® and GT
SWF return, payout rate

(d) Estimated parameters

{Pl, Pz}
O_Co

{07, 0% ¢}
(8
3

AR(2) coefficients, p§°

Std. deviation, ££°

Capital adjustment costs
Elast. of country risk premium
Elast. of 7; to p{©

{0.679,0.729,0.397}, 2.20

{0.725,0.329}

0.25
{0,0}
0

0.679
0.8
{0.036,0.04}

{1.15,-0.25}
0.094
{0.98,1.18,0.45}
0.497

0.183

Skilled share by sector
{sHT sH:S sH.CV = £0.31,0.56,0.26}
Avg. hours worked (hff = ht = 0.4)

Medina et al. (2007b)

Baseline: no transfers

Baseline: no savings

Equal to consumption aggr. (& = )
Equal to consumption aggr. (¢ ¢
Bergholt et al. (2019)

Estimated on panel, 1992-2019
Estimated on panel, 1992-2019
IRF matching
IRF matching
IRF matching

Notes: Panel (a) lists parameters set from the literature or paper-specific data moments. Panel (b) lists
parameters determined endogenously in steady state to match the long-run moments in the Target column.
Panel (c) lists parameters governing the government block. Panel (d) lists parameters estimated either
directly from the data or by minimizing the distance between empirical and model-implied IRFs.

inequality. I simulate the model starting from steady state following a shock that raises p&°

by 10% on impact. The government operates under the baseline fiscal policy: it spends all

commodity tax revenue on consumption goods each period, making no transfers to workers

and accumulating no savings in the SWF.
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Aggregate and sectoral dynamics. Figure 5 shows that the commodity boom is expan-
sionary: output, consumption, and investment all rise on impact. Two channels drive these
effects. First, the shock generates a positive wealth effect: the capitalist’s after-tax com-
modity income rises, while the government receives additional revenue that it spends on
consumption goods, providing a further stimulus to aggregate demand. Second, higher com-
modity prices reduce the interest rate spreads faced by the economy, amplifying the overall
expansionary response.

These expansionary forces appreciate the real exchange rate, contracting the tradable
sector and expanding both nontradable sectors — Panel (a) of Figure 6 — consistent with
the Dutch-disease mechanism. Within the nontradable sector, the response is heterogeneous:
Panel (a) of Figure 6 shows that the construction sector expands several times faster than the
services sector on impact, with the gap narrowing as the economy returns to steady state.
To understand this two-speed economy within the nontradable sector, note that services
and construction serve as inputs to final consumption and investment goods, respectively.
Investment is among the most volatile components of GDP and responds far more strongly
than consumption (panels (b)—(c) of Figure 5). Several factors drive the investment surge.
First, capitalists experience a positive income shock, prompting them to increase their spend-
ing on investment goods. Second, the expansion of nontradable sectors raises the marginal
product of capital, though this effect is partially offset by the contraction in the tradable
sector. Third, the reduction in real interest rates reduces the cost of borrowing providing an
additional stimulus to investment. The investment boom therefore drives a disproportionate
expansion in construction, which is the key supplier of investment goods.

The trade balance deteriorates on impact. Although commodity exports rise, this is
more than offset by higher demand for tradable inputs used in producing final consumption

and investment goods.
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Figure 5: MACROECONOMIC DYNAMICS FOLLOWING A COMMODITY PRICE SHOCK
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consump-
tion, (c) investment, (d) trade balance to GDP ratio, (e) real exchange rate, and (f) real interest
rate to a commodity price shock that raises p¢'® by 10% on impact. All variables are expressed in
log deviations from steady state, except for the trade balance ratio and interest rate, which are

expressed in percentage-point deviations. The time units on the horizontal axis are years.

Labor income inequality. Panel (b) of Figure 6 shows that the model predicts an ini-
tial 1.2% decline in the labor income gap 7, followed by a gradual return to steady state.
In the model, the contraction of the tradable sector, combined with the expansion of the
nontradable sectors, triggers labor reallocation from the former to the latter. Within the
nontradable sector, demand is split between services and construction, but the two sectors
compete for different types of workers. The services sector, being more intensive in skilled
labor, absorbs disproportionately more high-skill workers; the construction sector, being the
most unskilled-labor-intensive sector in the economy, primarily hires low-skill workers. This
labor reallocation raises wages for both worker types, but unskilled workers benefit dispropor-
tionately given their concentration in the booming construction sector. The key quantitative
force is the differential speed of expansion within the nontradable sector: the construction

boom is large enough to dominate two countervailing forces — the contraction of the trad-
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able sector, which typically employs many unskilled workers, and the expansion of services,

which bids up wages for skilled workers — producing a net compression of the income gap.*?

Figure 6: SECTORAL OUTPUT AND LABOR INCOME DYNAMICS TO A COMMODITY PRICE
SHOCK
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Notes: This figure plots the model-implied impulse response functions for (a) Sectoral output
(tradable sector, services and construction), and (b) the labor income gap to a commodity price
shock that raises pf® by 10% on impact. All variables are expressed in log deviations from steady

state. The time units on the horizontal axis are years.

4.3. Model Validation

The IRF-matching procedure targets six aggregate variables: output, consumption, invest-
ment, trade balance to GDP, real exchange rate, and the real interest rate. All remaining
variables are untargeted; I focus on labor income inequality and on sectoral output — the
variables most directly linked to the paper’s central question.

Appendix Figure C.6 shows the fit for the six targeted aggregate variables. The model
reproduces their dynamics fairly well, with most model responses lying within the empirical
confidence intervals. The fit is also reasonably good for untargeted variables (Appendix Fig-
ure C.7). The model successfully replicates the dynamics of services and construction output.
The fit is less clean for the tradable sector. Both the model and the data predict a relative
expansion of the nontradable sector vis-a-vis the tradable sector. However, the two differ in

how this relative expansion is achieved: in the data, it reflects an expansion of nontradables

42 Appendix Figure C.5 decomposes the response of 7, into the contributions of the skill premium and
hours worked for each worker type. The fall in labor income inequality reflects a combination of higher wages
and more hours worked for low-skill workers relative to high-skill ones.
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with a muted response in tradables, while the model generates it through an expansion of
nontradables accompanied by a contraction in tradables — the latter being an inherent fea-
ture of tradable-nontradable frameworks, in which real exchange rate appreciations compress
the tradable sector.

Regarding the paper’s central untargeted moment — labor income inequality — the
model succeeds in replicating its main features: it matches the sign and the magnitude of the
response in the first periods following the shock, with smoother and less persistent dynamics

than the data at longer horizons.

4.4. Inspecting the Mechanism

The model’s ability to generate a decline in labor income inequality following a commodity
boom rests on two assumptions. The first is qualitative and determines the direction of the

inequality response; the second is quantitative and governs its magnitude.

Heterogeneity within the nontradable sector. Consider an alternative model in which
services and construction are collapsed into a single nontradable sector — the tradable-
nontradable (TNT) framework used as the canonical model in the Dutch Disease literature.
In this framework the same nontradable good serves as input to both final consumption and
investment goods. I solve the model under the same calibration as in Section 4.1, with the
single nontradable sector’s skill intensity 67V set to match the overall skilled labor intensity

of the nontradable sector.*?

43The simplified production structure for this alternative model — which collapses the consumption,
investment, and production aggregators into a single nontradable good — is provided in Appendix C.5.
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Figure 7: LABOR INCOME GAP - BASELINE MODEL VS STANDARD TNT MODEL
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Notes: This figure plots the model-implied impulse response functions for the labor income gap to
a commodity price shock that raises p¢® by 10% on impact. The blue solid line is IRF from the
baseline model; the red dashed line is the IRF from an alternative tradable-non-tradable model
(TNT) that makes no distinction between services and construction. The variables are expressed

in log deviations from steady state. The time units on the horizontal axis are years.

Figure 7 compares the response of 7; in the baseline model and the TNT alternative. In the
alternative model, labor income inequality rises following a positive commodity price shock.**
The explanation is straightforward: without distinguishing between services and construc-
tion, the nontradable sector as a whole is more skill-intensive than the tradable sector (see
Figure 4), so the commodity-driven expansion of nontradables raises the relative demand for
skilled labor and widens the income gap. A model that ignores this within-sector heterogene-
ity therefore fails to replicate the empirical decline in labor income inequality documented

in Section 2.

Interest rate sensitivity to commodity prices. The parameter £ in equation (24) governs
the sensitivity of the interest rate spread to commodity prices, capturing the empirically
documented negative relationship between the two. In the model, this mechanism amplifies
the investment response and, through the construction channel, the compression of labor
income inequality. Without this assumption, the model still predicts a decline in labor income

inequality, but the magnitude is smaller than what is observed in the data. Figure 8 traces

44This is consistent with canonical trade models. For instance, Galiani et al. (2010) show in a Heckscher-
Ohlin-Samuelson framework that positive terms-of-trade shocks raise income inequality when the nontradable
sector is relatively skill-intensive and the tradable sector is unskilled-labor intensive.
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the response of the real interest rate, investment, construction output, and the labor income

gap n; for alternative values of &.

Figure 8: ALTERNATIVE SENSITIVITY OF INTEREST RATE TO COMMODITY PRICES
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Notes: This figure plots the model-implied impulse response functions for (a) real interest rate, (b)
investment, (c) construction output, and (d) the labor income gap to a commodity price shock that
raises p{’° by 10% on impact. The blue solid lines are the IRFs from the baseline model; the red
dashed and green dotted lines are the IRFs from an alternative parameterization of the elasticity of
the interest rate to commodity prices (£). All variables are expressed in log deviations from steady
state, except for the real interest rate, which is expressed in percentage-point deviations. The time

units on the horizontal axis are years.

As € decreases, the inequality compression weakens. In the extreme case of £ = 0, in
which interest rates are entirely insensitive to changes in commodity prices, labor income
inequality shows a modest negative response on impact, with a delayed decline in subsequent
periods. A lower £ limits the reduction in interest rates following a commodity price shock,
resulting in a smaller investment boom and a more constrained expansion in the construc-
tion sector. This moderation disproportionately harms unskilled workers, who are primarily

employed in the booming construction sector.
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4.5. Discussion of Assumptions and Model Extensions
4.5.1. Discussion of Model Assumptions

Several assumptions in the baseline model are grounded in structural and institutional fea-
tures of the commodity-exporting economies studied here; I discuss the rationale for each in

turn.

Commodity sector as an endowment. The model treats the commodity sector as an en-
dowment, abstracting from supply-side responses to price changes. This is standard practice
in the international macroeconomics literature on commodity-exporting economies and is
appropriate here because the paper’s focus is on channels operating outside the commodity
sector.®® If instead the commodity sector featured endogenous production, which given the
nature of these sectors should be capital-intensive, a commodity price shock would generate
an additional direct demand for capital, amplifying the investment boom and the construc-
tion expansion. The model’s endowment assumption may therefore lead it to understate the

construction-driven compression of the income gap.*

Interest rate sensitivity to commodity prices. Equation (24) captures in a stylized way
the negative relationship between interest rate spreads and commodity prices documented
for commodity-exporting economies. Section 4.4 shows that this channel is important for
the quantitative fit of the model. Appendix B.4 validates this assumption empirically, docu-
menting a strong negative comovement between commodity prices and interest rate spreads

for the countries in my sample.

Private ownership of the commodity sector. The model assumes the commodity en-

dowment is owned by the private sector through the capitalist. This is the appropriate

45Gee, for example, Ferndndez et al. (2018) and Garcia-Cicco and Kawamura (2015) for papers that adopt
the same approach.

46Fornero et al. (2014) propose a model with endogenous commodity production calibrated to Chile and
show that mining investment is an important propagation mechanism for commodity price shocks.
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assumption for most countries in the sample: the commodity sectors of Chile, Peru, and
Colombia are predominantly privately owned, and Mexico has progressively opened its en-
ergy sector to private operators.*” The role of the government in taxing and redistributing

commodity revenue is then studied explicitly in Section 5.

4.5.2. Model Extensions.

The baseline model makes several simplifying assumptions that keep the framework tractable
while delivering the core mechanism linking commodity booms to labor income inequality.
This section considers four extensions that relax these assumptions in turn, assessing whether

the central result is robust to each modification. Appendix C.6 provides further details.

High-skill workers with saving. The baseline assumes hand-to-mouth behavior for both
worker types. Appendix C.6.1 introduces a Ricardian high-skill worker who can save and
borrow. Anticipating higher future wages from the commodity boom, high-skilled workers
borrow on impact and front-load consumption rather than waiting for wage gains to mate-
rialize. This amplified consumption response attenuates the compression of the income gap
relative to the baseline through two channels. First, higher consumption raises demand for
the services sector — the most skill-intensive nontradable — bidding up skilled wages relative
to unskilled. Second, the rise in high-skill borrowing pushes up aggregate debt, tightening

the debt-elastic interest rate and crowding out capital accumulation.

Labor reallocation costs. The baseline assumes frictionless labor mobility across sectors.
Appendix C.6.2 introduces quadratic reallocation costs, penalizing changes in the sectoral
composition of the labor force. As a result, the income gap still falls following a commodity
boom, though the adjustment is more gradual. Reallocation costs slow the movement of
workers toward the booming construction sector, attenuating and delaying the compression

of the income gap without reversing it.

4TOver 65% of Chile’s copper mines are privately owned. Peru privatized most of its mining sector in the
1990s. In Colombia, state-owned Ecopetrol accounts for only a third of oil production. Ecuador and Bolivia
are the exceptions, where Petroecuador and YPFB dominate extraction respectively.

43



Investment basket. The baseline restricts the investment aggregator to tradable and con-
struction inputs only. Appendix C.6.3 allows the investment aggregator to also draw on
service-sector inputs. With this modification, the labor income gap falls by slightly less,
since part of the investment demand is redirected toward the skill-intensive services sector,
attenuating the upward pressure on unskilled wages. The result is quantitatively small, as

construction remains the dominant non-traded investment input.

Government spending aggregator. The baseline sets the government’s spending aggre-
gator equal to the household basket (p% = ¢). Appendix C.6.4 relaxes that assumption
by allowing the government to tilt its spending toward services (¢ > ). The results are
virtually unchanged relative to the baseline: because government spending accounts for a
small share of GDP, even a substantial reallocation of its basket toward services generates
a negligible shift in aggregate nontradable demand, leaving the labor income gap response

unaffected.*®

5. Policy Experiments

Having established that the model replicates the main empirical regularities, I use it as a
laboratory to evaluate the distributional consequences of alternative policy responses to com-
modity windfalls. Thus far, I have considered a baseline economy in which the government
taxes the capitalist’s commodity income and allocates all revenues to public consumption.

I now consider two departures from this baseline, both inspired by policies implemented

48 A natural extension would allow the government to direct commodity revenue toward public investment
rather than consumption goods. Construction-intensive public spending — roads, housing, public buildings —
would generate additional demand for construction output, amplifying the expansion of the most unskilled-
labor-intensive sector and reinforcing the compression of labor income inequality. Note that this channel
would work in the same direction as the baseline result, strengthening the paper’s conclusions. Incorporating
it, however, would require treating the government as an investor rather than a consumer, introducing a
public capital stock distinct from private capital, and specifying how infrastructure enters the production
technology of each sector — a substantially different model structure.
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by commodity-exporting economies in response to commodity windfalls.*” In the first, the
government redistributes commodity revenue away from the capitalist, either through pub-
lic spending or lump-sum transfers to workers — a policy aimed at sharing the gains from
commodity booms broadly. In the second, the government saves the majority of commodity
revenue in a sovereign wealth fund (SWF), a strategy aimed at stabilizing the economy and

preserving the windfall for future generations.*®

5.1. Policy Experiment I: Redistributing the Windfall

Redistribution from Capitalists. [ begin by analyzing the effects of redistributing com-
modity income away from the capitalist. I increase 7¢° from its baseline value of 0.25 to 1, so
that the government captures the full commodity income. Figure 9 compares the responses of
selected variables in the baseline model and the counterfactual economy following a positive
commodity price shock; Appendix Figure C.8 reports the full set of impulse responses. The
main finding is that a higher tax rate dampens the inequality-compressing effect of a com-
modity boom: after the shock, labor income inequality decreases by less in the counterfactual

economy.

49These policies are part of a broader set discussed by Frankel (2010) for commodity-exporting economies.
Other recommended policies include indexation of commodity contracts to world prices, hedging through
option markets, and accumulation of international reserves.

50Mohaddes and Raissi (2017) documents that there are around 30 commodity dependent economies in
the world operating SWFs.
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Figure 9: COUNTERFACTUAL I - REDISTRIBUTIVE POLICY - MODEL IRF'S
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Notes: This figure plots the model-implied impulse response functions for (a) total consumption,
(b) investment, and (c) the labor income gap, to a commodity price shock that raises p{'® by 10%
on impact. The blue solid lines are the responses for the baseline case; red dashed lines correspond
to an alternative parameterization with 7¢° = 1. All variables are expressed in log deviations from

steady state. The time units on the horizontal axis are years.

The dynamics driving this effect can be rationalized as follows. Taxing the capitalist reallo-
cates resources from an agent with a high propensity to save and invest to the government,
which spends contemporaneously. By reducing the resources available to the capitalist, the
aggregate investment response weakens. This leads to a smaller expansion of the construc-
tion sector, which is key for producing investment goods and is intensive in unskilled labor.
At the same time, the increase in contemporaneous spending raises aggregate consumption,
which disproportionately boosts the service sector. Taken together, these forces result in a

more muted decline in labor income inequality.

Government Spending vs. Transfers. The experiment above treats all government
revenue as spending on consumption goods. A natural question is whether directing that
revenue toward lump-sum transfers to workers instead would change the results. It does
not. In the baseline, the government does not accumulate savings (xy = 0), and its spend-
ing aggregator uses the same weights and elasticity as the private final consumption-good
producer (9% = p, €¥ = £). As a result, both the government and workers spend all re-
sources contemporaneously on the same bundle of goods. Reallocating revenue between them
therefore leaves the composition of aggregate demand unchanged, and hence has no effect

on equilibrium quantities or relative prices. Proposition 2 in Appendix C.2 formalizes this
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result.?!

5.2. Policy Experiment II: Savings in a Sovereign Wealth Fund

In the second experiment, the government saves a fraction of its commodity revenue in an
SWEF rather than only spending it contemporaneously. I set x = 0.8, to represent a scenario
in which the government saves the bulk of the commodity windfall in an SWF. The remaining
parameters are 7/ = 0.036 and v = 0.04; see Table 2, panel (c).>? Figure 10 compares the
impulse responses in the baseline economy with the counterfactual that saves in an SWF.

Appendix Figure C.10 reports the full set of impulse responses.

Figure 10: COUNTERFACTUAL Il — SOVEREIGN WEALTH FUND — MODEL IRF'S
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Notes: This figure plots the model-implied impulse response functions for (a) real interest rate,
(b) investment, and (c) the labor income gap to a commodity price shock that raises p{® by 10%
on impact. The blue solid lines are the responses for the baseline case in which the government
makes no savings in the SWF (x = 0); red dashed lines correspond to the case in which the
government saves a fraction of its revenue in the SWF (y = 0.8). All variables are expressed in log
deviations from steady state, except for the real interest rate, which is expressed in percentage-

point deviations. The time units on the horizontal axis are years.

The main finding is that saving in an SWF amplifies the inequality-compressing effect of

the boom. The mechanism runs as follows. A government that saves most of its commodity

51The equivalence extends to the distribution of transfers across worker types, governed by 7%, which
controls the share of transfer income allocated to low-skill workers. As long as both worker types are hand-
to-mouth, the intra-worker distribution of transfers does not affect any market-clearing condition. This breaks
down once skilled workers can borrow and save. In Appendix Figure C.9, I extend the model to allow skilled
workers to save and vary the distribution of transfers across worker types (7%).

52The parameter values x, rf, and v follow Bergholt et al. (2019), who provide a calibrated small open
economy model of Norway, a well-known example of an economy managing its commodity windfall through
a sovereign wealth fund.
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revenue in an SWF improves the consolidated net foreign asset position of the economy,
captured by the term d, = d, — F, in the interest rate equation. A stronger external position
reduces the country risk premium faced by the economy. The scope for this effect depends on
the degree of financial frictions (parameter v); as documented in Section 4.1, these frictions
are quite large in the estimated model. Panel (a) of Figure 10 shows that in the counter-
factual economy, the interest rate falls by more on impact and remains lower throughout
the adjustment path.5® The lower borrowing cost stimulates private investment (panel (b)),
amplifying the expansion of the construction sector and its disproportionate absorption of
unskilled workers. As a result, the fall in labor income inequality is larger on impact than in
the baseline.’* This effect is compounded when 7¢° is higher: a larger tax rate raises the rev-
enue base from which the government saves, strengthening the improvement in the external

position and generating a larger reduction in the interest rate (see Appendix Figure C.12).

Takeaways. Within the framework of the model, the policy response to a commodity
windfall shapes its distributional consequences. Policies that redirect resources away from
the capitalist — the agent responsible for capital accumulation — dampen the investment
boom and attenuate the inequality-compressing effect of the shock. Conversely, saving the
windfall in an SWF reduces the country risk premium, amplifies investment, and reinforces
the compression of labor income inequality — a channel that operates precisely because of

the financial frictions present in these economies.

53 Appendix Figure C.11 decomposes movements in the interest rate into the component driven by com-
modity prices and the component driven by changes in the net foreign asset position (NFA). The improvement
in the NFA position accounts for the lower interest rate in the counterfactual relative to the baseline. In an
economy without financial frictions (¢ = 0), accumulating assets in the SWF would improve the external
position without affecting the interest rate.

5Saving in the SWF also reduces contemporaneous government spending, which lowers aggregate demand
for services and further supports the reallocation of labor toward construction. This fiscal channel reinforces
the interest rate channel, though quantitatively it plays a secondary role.
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6. Conclusion

This paper examines the distributional consequences of commodity price shocks in commodity-
exporting economies, focusing on labor income inequality between skilled and unskilled work-
ers. Using a panel of Latin American commodity exporters, I establish that positive commod-
ity price shocks compress the skill premium—mnot through direct effects within the commodity
sector, but through an indirect channel operating in nontradable sectors. Construction, be-
ing disproportionately intensive in unskilled labor, expands substantially relative to services
following a commodity windfall; this asymmetric expansion bids up unskilled wages relative
to skilled wages, reducing labor income inequality.

To interpret these patterns, I develop a quantitative multisector small-open-economy
model with heterogeneous workers that successfully accounts for the dynamics of the labor
income gap. I then use the model to evaluate alternative policy responses. Redistribut-
ing commodity revenue away from the capitalist—whether through public consumption or
worker transfers—moderates the reduction in inequality by weakening the investment and
construction boom. Saving the windfall in a sovereign wealth fund amplifies the reduction by
improving the economy’s external position, lowering the country risk premium, and stimulat-
ing aggregate investment. Together, these experiments show that the distributional impact
of a commodity boom depends critically on who captures the windfall and how it is allocated.

This paper opens several avenues for future work. First, this paper focuses on the short-
run distributional benefits of commodity booms. But these booms may also carry long-run
costs through their effects on human capital formation. Following the mechanism developed
here, the regions most exposed to commodity shocks experience the largest expansions in
unskilled-labor-intensive sectors, raising the opportunity cost of remaining in school. In on-
going work, I find suggestive evidence that commodity booms lead to higher school dropout
rates in more exposed regions. In the short run, this reinforces the compression of labor
income inequality; in the long run, however, lower educational attainment can generate a
less-skilled workforce, weaker productivity growth, and ultimately higher and more persistent

inequality once the boom subsides. I am currently studying this trade-off between short-run
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inequality reduction and long-run human capital costs.

Second, a natural extension would enrich the model with consumption heterogeneity,
allowing workers to differ not only in what they earn but in what they consume—specifically,
in their exposure to commodity-related goods within their consumption basket. When inter-
acted with heterogeneous liquidity constraints across households, this margin could amplify
or dampen the aggregate effects of commodity price shocks identified here. Understanding
these interactions, and how policymakers should respond to moderate the resulting business

cycle dynamics, is part of my current research agenda.
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A. Data

The dataset includes yearly data for Bolivia, Chile, Colombia, Ecuador, Mexico and Peru.
This data is included in the empirical analysis of Section 2.

A.l.

A.3.

Macroeconomic Data

Commodity prices: I work with 13 commodities: energy (coal, crude oil, natural gas)
and metals (aluminum, copper, gold, iron ore, lead, nickel, tin, uranium and zinc). For
commodity prices, I use data from the IMF Primary Commodity Price Database. To
construct the weights of each commodity, I use data from UN-COMTRADE.

GDP, Consumption, Investment, Exports, Imports and Government spend-
ing: all the data is expressed in constant prices in local currency units. Data is from
the IMF-IFS.

Real Exchange Rate: It is constructed using the nominal exchange rate (measured
in units of local currency per U.S. dollar), the US domestic consumer price index, and
the US consumer price index. Data is from the IMF-IF'S.

EMBI: This measure proxies the country specific interest rates in international fi-
nancial markets. It is measures as the sum of the J.P. Morgan’s EMBI+ sovereign
spread and the U.S. real interest. EMBI+ is a composite index of different U.S. dollar-
denominated bonds on four markets: Brady bonds, Eurobonds, U.S. dollar local mar-
kets and loans. Data is from Bloomberg.

. Sectoral Data

Sectoral output: all data is value added in current or constant prices in local currency
units. Data is from national accounts.

SEDLAC

Data is from the SEDLAC database.®® Surveys are collected by the respective national
statistics offices (NSOs) and harmonized through the SEDLAC Project. Labor income
is after tax and before transfers. It considers main occupation of full-time workers (35+
hours per week). When using real labor income, 1 deflate series by country-specific
consumer price indexes. Individuals’ skills are determined based on their complete
years of schooling.

%5See the SEDLAC Project webpage: https://www.cedlas.econo.unlp.edu.ar/wp/en/estadisticas/sedlac/



B. Appendix of Empirical Analysis

B.1. Additional Figures and Tables

Table B.1: MAIN COMMODITY PRODUCTS

Country  Commodities

Bolivia Natural Gas (21%), Zinc (15 %), Gold (10%)
Chile Copper (69%), Fish (12%), Soft sawn (5%)
Colombia  Crude Oil (53%), Coal (15%), Coffee (15%)
Ecuador  Crude Oil (55%), Bananas (25%), Chrimp (9%)
Mexico Crude Oil (82%), Copper (3%), Coffee (2%)
Peru Gold (28%), Copper (22%), Zinc (12%)

Notes: This table presents the three largest commodities exported by each country in my sample
as share of total commodity exports.

Table B.2: COMOVEMENT ACROSS INEQUALITY MEASURES

L th th
Country  corr(gini,n9*)  corr( g?gm ,n9%P)  corr( % ,mI%P)
Bolivia 0.87 0.90 0.94
Chile 0.45 0.69 0.75
Colombia 0.65 0.80 0.80
Ecuador 0.97 0.83 0.81
Mexico 0.71 0.42 0.04
Peru 0.87 0.79 0.78
Average 0.75 0.74 0.69

Notes: This table presents the correlations between my baseline measure of labor income inequality

h
(n9°P) and alternative measures: Gini coefficient, ratio of percentile 90th to percentile 10th (%)

po5th
p5th

and ratio of percentile 95th to percentile 5th (
for the period 1992-2019.

). The values for each country are the average



Table B.3: SHARE OF SKILLED WORKERS ACROSS COUNTRIES

(a) High school (b) Some college

or more or more
Bolivia 39.5 15.1
Chile 55.3 18.7
Colombia 51.8 17.3
Ecuador 42.2 15.6
Mexico 30.5 12.3
Peru 55.5 20.9
Average 45.6 16.6
UsS 90.1 59.8

Notes: This table presents the share of skilled workers to total workers for two definitions of skilled
workers. The values for each country are the average for the period 1992-2019.

Table B.4: SHARE OF SKILLED WORKERS ACROSS SECTORS

Tradables Non-tradables

All Services Construction

Bolivia 25.7 49.8 53.7 25.6
Chile 40.9 61.4 66.5 29.7
Colombia 32.7 55.2 57.7 28.3
Ecuador 29.1 50.6 54.3 21.9
Mexico 15.6 37.7 41.1 14.1
Peru 40.2 64.1 66.4 38.9
Average 30.7 53.2 56.6 26.4

Notes: This table presents the share of skilled workers for each country in my sample. Tradable
sector include agriculture and manufacturing. Non-tradable sector is split into construction and
services (all the remaining sub-sectors). The values for each country are the average for the period
1992-2019.



Table B.5: SHARE OF SKILLED WORKERS ACROSS SECTORS

Manufacturing Non-tradables

All  Services Construction

Bolivia 40.3 49.8 53.7 25.6
Chile 54.2 61.4 66.5 29.7
Colombia 51.0 55.2 57.7 28.3
Ecuador 43.8 50.6 54.3 21.9
Mexico 24.9 37.7 41.1 14.1
Peru 59.0 64.1 66.4 38.9
Average 45.5 53.2 56.6 26.4

Notes: This table presents the share of skilled workers for each country in my sample. Non-tradable
sector is split into construction and services. The values for each country are the average for the
period 1992-2019.

Table B.6: SHARE OF SKILLED WORKERS ACROSS NON-TRADABLE SECTORS

Bolivia Chile Colombia Ecuador Mexico Peru

Finance 91.5 91.0 91.9 82.8 82.3 97.8
Teaching 90.7 83.8 91.3 86.9 84.7 96.4
Business act 84.7 77.8 66.3 67.2 58.9 84.6
Health 82.1 76.6 79.1 81.1 73.7 90.2
Public adm 71.6 78.1 89.1 73.4 55.2 83.5
Utilities 66.3 70.7 76.2 64.3 45.6 78.8
Others 49.8 62.9 48.8 45.3 40.1 60.6
Transp & Communic 46.1 56.9 47.9 43.6 24.5 67.2
Commerce 38.7 55.9 48.3 44.3 27.9 56.2
Hotels & Rest 31.0 53.3 36.7 35.4 19.4 45.8
Construction 25.6 29.7 28.3 21.9 14.1 38.9

Notes: This table presents the share of skilled workers for each subsector within the non-tradable
sector, and for each country in my sample. The values for each country are the average for the
period 1992-2019.



B.2. Additional graphs

Figure B.1: Wage dynamics around commodity booms
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Notes: This figure plots the response of (a) High-skill wages, (b) Low-skill wages, and the (c) Skill premium or wage

H
W) to a 10% change in commodity prices. Each plot shows the coefficient 8 obtained by running Equation

gap (

wr

(1) in the text for different horizons h. Error bands represent 68% and 90% confidence intervals in the baseline case.

Figure B.2: Hours worked around commodity booms
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Notes: This figure plots the response of (a) High-skill hours worked, and (b) Low-skill hours worked, to a 10% change
in commodity prices. Each plot shows the coefficient 8" obtained by running Equation (1) in the text for different

horizons h. Error bands represent 68% and 90% confidence intervals in the baseline case.



Figure B.3: Labor income dynamics around commodity booms - alternative measures

(a) P90/P10 (b) P95/P5 (c) Gini
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Notes: This figure plots the response of the (a) ratio of percentile 90th to percentile 10th of the labor income
distribution, (b) ratio of percentile 95th to percentile 5th of the labor income distribution, and (c) Gini coefficient
to a 10% change in commodity prices. Each plot shows the coefficient 8 obtained by running Equation (1) in the
text for different horizons h. Error bands represent 68% and 90% confidence intervals in the baseline case. Ratio of

percentiles are measured in log differences while the Gini coefficient is measured in absolute difference.

Figure B.4: Labor income dynamics around commodity booms - alternative definition of
skilled /unskilled workers
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Notes: This figure plots the response of (a) high-skill real labor income, (b) low-skill real labor income, and (c)
H

the labor income gap (Z—L) to a 10% change in commodity prices. Each plot shows the coefficient 8" obtained by

running Equation (1) in the text for different horizons h. Error bands represent 68% and 90% confidence intervals

in the baseline case.



Figure B.5: Sectoral employment dynamics around commodity booms

(a) Tradables (b) Services (c) Construction
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Notes: This figure plots the responses of employment in the (a) Non-commodity tradable, (b) Services, and (c)
Construction sectors to a 10% change in commodity prices. Each plot shows the coefficient 8" obtained by running
Equation (1) in the text for different horizons h. Error bands represent 68% and 90% confidence intervals in the

baseline case.

Figure B.6: Labor reallocation around commodity booms

Periods

Notes: This figure plots the response of the labor reallocation index to a 10% increase in commodity prices. Following

14+gm,t
1+g¢

m indexes sectors, gm,+ and g¢ denote sectoral and aggregate employment growth rates, and sm.,t = em,¢/e¢ is the

Chodorow-Reich and Wieland (2020), the labor reallocation index is defined as R = % Do Smit ‘ — 1‘, where

employment share of sector m. The coefficient 8" is obtained by running Equation (1) in the text for different

horizons h. Error bands represent 68% and 90% confidence intervals.



Figure B.7: High vs Low skill services dynamics around commodity booms

(a) High-skill services (b) Low-skill services
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Notes: This figure plots the response of output in the services sector, disaggregated into (a) high-skill services and
(b) low-skill services, to a 10% increase in commodity prices. High-skill services include finance, teaching, business
activities, health, public administration and utilities. Low-skill services include hotels & restaurants, transportation
& communication, commerce, and other services. Each plot shows the coefficient 8 obtained by running Equation (1)

for different horizons h. Error bands represent 68% and 90% confidence intervals.



B.3. Empirics robustness

Detrending methods for commodity prices. In the baseline, I obtain the cyclical
component of pfto by removing a country-specific quadratic time trend. Here I consider two
alternatives: a linear trend and the Hodrick-Prescott filter. The main results are unchanged
under both alternatives. Appendix Figures B.8 and B.9 display the results.

Commodity price shock definition. In the baseline, the commodity price shock is mea-
sured as the detrended commodity price index pgto, obtained by removing a country-specific
quadratic time trend from the raw index P5°. I consider two alternatives.

AR process residuals: Following Gazzani et al. (2024), I include the current value and lags
of the raw commodity price index (Pgo) directly in the main empirical specification. This
is algebraically equivalent to a two-step procedure in which the shock is identified as the
residual from a country-specific AR process estimated in a first stage, and then plugged into
the local projection. The one-step approach has the advantages of providing more precise
estimates and allowing for differential persistence across observations. Appendix Figure B.10
displays the results.

First differences: 1 also use the log difference of the raw commodity price index, APftO =
log Pf* —log P5%,, as an alternative shock measure. The advantage of this alternative is
that it achieves stationarity without imposing a parametric trend. Appendix Figure B.11
displays the results.

Additional Global Controls. To account for the possibility that movements in pft" partly
reflect changes in global financial conditions or global real demand, I augment the baseline
specification with four sets of external controls, added in turn: (i) the series of U.S. monetary
policy shocks from Jarocinski and Karadi (2020); (ii) a measure of the global financial cycle
from Miranda-Agrippino and Rey (2020); (iii) the nominal broad dollar index from Obstfeld
and Zhou (2022); and (iv) a measure of global real GDP growth from Obstfeld and Zhou
(2022), constructed as the first principal component of real GDP growth across a large
cross-section of countries. The results remain stable across all four augmented specifications.
Appendix Figures B.12-B.15 display the results.

Lag structure, additional controls and country-specific trends. The baseline sets
Jp = Jy, = 2 lags and includes a common quadratic time trend. I consider three modifications.
First, I reduce the lag order to J, = J, = 1. Second, I augment each regression with lags
of a broader set of macroeconomic controls — output, consumption, investment, the real
exchange rate, the trade balance-to-GDP ratio, and the EMBI — rather than only lags of
the dependent variable. Third, I replace the common trend with a country-specific linear
trend, allowing each country’s long-run path to differ. The main results are robust to all
three changes. Appendix Figures B.16-B.18 display the results.
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Outliers. To rule out that the baseline results are driven by a single country, I re-estimate
the specification six times, each time dropping one of the sample countries — Bolivia, Chile,
Colombia, Ecuador, Mexico, and Peru — and retaining the remaining five. The impulse
responses are stable across all leave-one-out samples, confirming that no single country dis-
proportionately determines the findings. Appendix Figure B.19 displays the results.

Sample extensions. [ examine whether the baseline result extends to broader samples.
First, I add four Latin American economies — Argentina, Brazil, Paraguay, and Uruguay
— to the baseline sample. Panel (a) of Figure B.20 shows that labor income inequality
also falls in this extended sample. Second, I extend the analysis to a global sample of 72
commodity-exporting economies covering the period 1992-2019, using the Gini coefficient
as the inequality measure given data availability.”® Panel (a) of Figure B.21 shows that the
result holds, with the Gini falling by around 0.3 percentage points at its peak following a
10% increase in commodity prices.

To assess whether the construction channel identified in the baseline also operates in
broader samples, I estimate the sectoral GDP responses in both extended samples. Pan-
els (b)—(d) of Figures B.20 and B.21 report the results. In both cases, construction output
expands significantly following a commodity boom, outpacing the response of services output
and with tradable output remaining muted — consistent with the mechanism documented
in the baseline analysis.

56] build the sample of commodity-exporting economies following the classification in United Nations
Conference on Trade and Development (2021). The countries included are: Algeria, Angola, Argentina,
Armenia, Australia, Azerbaijan, Benin, Bolivia, Botswana, Brazil, Burkina Faso, Burundi, Cameroon, Chile,
Colombia, Cote d’Ivoire, Djibouti, Ecuador, Ethiopia, Fiji, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau,
Guyana, Iceland, Iran, Jamaica, Kazakhstan, Kenya, Kuwait, Lao PDR, Malawi, Maldives, Mali, Mauritania,
Mongolia, Montenegro, Mozambique, Namibia, New Zealand, Niger, Nigeria, Norway, Oman, Papua New
Guinea, Paraguay, Peru, Qatar, Russian Federation, Rwanda, Sao Tome and Principe, Saudi Arabia, Senegal,
Seychelles, Sierra Leone, Suriname, Syria, Tajikistan, Tanzania, Timor-Leste, Tonga, Turkmenistan, Uganda,
United Arab Emirates, Uruguay, Uzbekistan, Venezuela, Yemen, Zambia, Zimbabwe. Given the lack of
harmonized microdata to recover labor income by skill groups for so many countries, I use the Gini coefficient
since it is the indicator that allows for the widest comparison across countries and time.
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Figure B.8: DYNAMICS AROUND COMMODITY BOOMS - LINEAR DETRENDING
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8 obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; dashed red lines are the responses when the country-specific commodity

price indexes are linearly detrended. Error bands represent 68% and 90% confidence intervals in the baseline case.

Figure B.9: DyNAMICS AROUND COMMODITY BooMs - HP DETRENDING
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each
plot shows the coefficient 3" obtained by running Equation (1) in the text for different horizons h. Solid black
lines are the impulse responses in the baseline case; dashed red lines are the responses when the country-specific
commodity price indexes are detrended with an HP filter. Error bands represent 68% and 90% confidence intervals

in the baseline case.
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Figure B.10: DyNAMICS

AROUND COMMODITY BOOMS - p©° AS

AN AR(2)
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,

(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill

labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot

shows the coefficient 8 obtained by running Equation (1) in the text for different horizons h. Solid black lines are

the impulse responses in the baseline case; dashed red lines are the responses for the case in which the commodity

price shock is identified with an AR(2). Error bands represent 68% and 90% confidence intervals in the baseline

case.

Figure B.11:

DYNAMICS AROUND COMMODITY BOOMS - PS° IN DIFFERENCES
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,

(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill

labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot

shows the coefficient 8" obtained by running Equation (1) in the text for different horizons h. Solid black lines are

the impulse responses in the baseline case; dashed red lines are the responses for the case in which the commodity

prices are included in difference APZ-C;O. Error bands represent 68% and 90% confidence intervals in the baseline

case.
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Figure B.12: DyNAMICS AROUND COMMODITY BOOMS - GLOBAL FINANCIAL CYCLE [
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8 obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; dashed red lines are the responses when including a measure of the global
financial cycle from Miranda-Agrippino and Rey (2020). Error bands represent 68% and 90% confidence intervals

in the baseline case.

Figure B.13: DyNAMICS AROUND COMMODITY BOOMS - GLOBAL FINANCIAL CYCLE
11
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (¢) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8" obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; dashed red lines are the responses when including a series of controls to
account for the global factors (nominal broad dollar index, an index of financial conditions and changes in the fed
fund rate) as in Obstfeld and Zhou (2022). Error bands represent 68% and 90% confidence intervals in the baseline

case.
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Figure B.14: DyNAMICS AROUND CoMMODITY Boowms - US MONETARY Poricy
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 3" obtained by running Equation (1) in the text for different horizons h. Solid black lines
are the impulse responses in the baseline case; dashed red lines are the responses when including the series of U.S.
monetary policy shocks from Jarocinski and Karadi (2020). Error bands represent 68% and 90% confidence intervals

in the baseline case.

Figure B.15: DYNAMICS AROUND COMMODITY BOOMS - GLOBAL REAL GDP FAcTOR
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (¢) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (1) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8" obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; dashed red lines are the responses when including a measure of global
real GDP growth from Obstfeld and Zhou (2022), constructed as the first principal component of real GDP growth
across a large cross-section of countries. Error bands represent 68% and 90% confidence intervals in the baseline

case.
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Figure B.16: DYNAMICS AROUND COMMODITY BOOMS - 1 LAG
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8" obtained by running Equation (1) in the text for different horizons h. Solid black lines
are the impulse responses in the baseline case; dashed red lines are the responses when including only 1 lag of the

dependent variable. Error bands represent 68% and 90% confidence intervals in the baseline case.

Figure B.17: DYNAMICS AROUND COMMODITY BOOMS - ADDITIONAL MACRO CONTROLS
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8" obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; dashed red lines are the responses when including a set of additional
macroeconomic controls: 1 lag of GDP, Consumption, Investment, Trade-balance to GDP ratio, real exchange rate

and EMBI. Error bands represent 68% and 90% confidence intervals in the baseline case.
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Figure B.18: DyNnAMICS AROUND COMMODITY BOOMS - COUNTRY SPECIFIC TRENDS

. (a) GDP . (b) Consumption (c) Tnvestment 5 (d) Trade balance . (¢) Real exchange rate 5 (f) Interest rate
. Bascline
3 = = = Country specific trend 3 10 1 2 1
2 2 < j\/—— 4
S 5 L0 0 & /\
1 El! =® ) 3 20
=== . - -1 --=7 N/
0 0 0 2
B
a a4 2
!
2 2 ? -3 2
0 2 1 6 8 0 2 1 6 8 0 2 1 6 8 0 2 1 6 s 0 2 1 6 8 0 2 1 6 8
Periods Periods Periods Periods Periods Periods
(h) Tradables (i) Services (j) Construction (1) High-skill income (g) Low-skill income (k) Tncome gap

£ = 2 Q =
N 2
0 S 0 ! D = s
0 SR 0
-2 2 - 1 1 4
0 2 1 6 s 0 2 s 6 s 0 2 1 6 s 0 2 1 6 s 0 2 4 6 s 0 2 1 [ s
Periods Periods Periods Periods Periods Periods

Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8 obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; dashed red lines are the responses when including country-specific trends.

Error bands represent 68% and 90% confidence intervals in the baseline case.

Figure B.19: DyNAMICS AROUND COMMODITY BOOMS - OUTLIERS
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Notes: This figure plots the response of (a) GDP, (b) Consumption, (c) Investment, (d) Trade balance to GDP ratio,
(e) Real exchange rate, (f) EMBI, (g) Tradable output, (h) Services output, (i) Construction output, (j) High-skill
labor income, (k) Low-skill labor income and (j) labor income gap to a 10% change in commodity prices. Each plot
shows the coefficient 8" obtained by running Equation (1) in the text for different horizons h. Solid black lines are
the impulse responses in the baseline case; the colour lines are the point estimates obtained when dropping that

each specific country from the sample. Error bands represent 68% and 90% confidence intervals in the baseline case.
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Figure B.20: Extended
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Notes: This figure plots the response of labor income inequality and sectoral GDP to a 10% change in commodity

prices in an extended Latin American sample that adds Argentina, Brazil, Paraguay, and Uruguay to the baseline

6 countries. Panel (a) shows the labor income gap; panels (b)—(d) show tradable, services, and construction output,

respectively. Each plot shows the coefficient 8" obtained by running Equation (1) in the text for different horizons

h. Sectoral GDP responses are expressed as cumulative percentage deviations from the pre-shock level. Error bands

represent 68% and 90% confidence intervals.

Figure B.21: Extended sample (commodity exporters)

(a) Gini index

(b) Tradables

(c) Services

(d) Construction
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Notes: This figure plots the response of the Gini coefficient and sectoral GDP to a 10% change in commodity prices

in a global sample of 72 commodity-exporting economies for the period 1992-2019. Panel (a) shows the Gini index;

panels (b)—(d) show tradable, services, and construction output, respectively. Each plot shows the coefficient 3"

obtained by running Equation (1) in the text for different horizons h. Sectoral GDP responses are expressed as

cumulative percentage deviations from the pre-shock level. Error bands represent 68% and 90% confidence intervals.
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B.4. Additional Evidence on Commodity prices and spreads

The specialized literature has found the existence of a strong negative comovement of interest
rates spreads and commodity prices ®’. To provide further evidence on this link, I run a
regression of the real interest rate spreads on the commodity price index for my panel of
Latin American commodity exporters. I follow the same specification as in Drechsel and
Tenreyro (2018):

Tig — T = + & (hlpic,to - 111]9?0) + BXi¢ + Vi, (B.1)

where 7;; is the real domestic lending rate of country ¢ in year ¢, r; is measure of the world
interest rate, the commodity price index pfg’ is expressed in log deviations from its mean,
and X, is a set of control variables. Table B.7 and B.8 shows results for a panel regression
and individual regressions by country when using the EMBI as a proxy for r;, —r;; Table B.9
shows results for a panel regression when using the same measure of spread used in Drechsel

and Tenreyro (2018).

Table B.7: EMBI AND COMMODITY PRICES - REGRESSIONS RESULTS

EMBI (1) (2) (3) (4) (5)

Commodity Prices -0.144%%% _0.133%%%  _0.13700% 0. 114%%% 0. 111%%*
(0.019)  (0.020)  (0.020)  (0.021)  (0.027)

GDP growth -0.401°%* -0.185
(0.171) (0.211)
Trade Balance -0.082 -0.162
(0.100) (0.116)
NFA -0.001***  _0.001%*
(0.000) (0.000)
Constant 0.573%**  (0.585***  (.573*¥**  (.572*¥*F*  (.572*F**

(0.012)  (0.011)  (0.015)  (0.015)  (0.009)

Observations 136 136 136 136 136
Overall R-squared 0.261 0.276 0.278 0.303 0.322

Standard errors in parentheses
R < 0.01, ¥ p <0.05, * p<0.1

Notes: Results from estimating Equation (B.1). I use the EMBI as a proxy for the difference
between r; ; and r;. The commodity price index is in log deviations from the mean. Trade balance
and net foreign assets (NFA) are expressed as percentage of GDP. All variables are in annual terms.
Sample period is 1992-2019.

57See Bastourre et al. (2012),Drechsel and Tenreyro (2018), Fernandez et al. (2018), Shousha (2016),
among others.
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Table B.8: EMBI AND COMMODITY PRICES - REGRESSIONS RESULTS BY COUNTRY

EMBI BOL CHL COL ECU MEX PER

Commodity Prices  -0.204%**  -0.009  -0.192%%%  -0.046  -0.094** -0.226%**
(0.057)  (0.036)  (0.036)  (0.035)  (0.035)  (0.031)

Constant 0.621%F%  0.497%%%  (5TTHRE  0.670%FF  0.5528FF  (.569%%*
(0.013)  (0.009)  (0.008)  (0.010)  (0.008)  (0.007)

Observations 22 20 22 24 26 22
R-squared 0.410 0.043 0.612 0.235 0.242 0.735

Standard errors in parentheses
R p < 0.01, ** p <0.05, *p<0.1

Notes: Results from estimating r, —r; = a+¢ (ln ptC °—In pao) + v; for each individual country .
I use the EMBI as a proxy for the difference between r;; and r;. The commodity price index is in
log deviations from the mean. All variables are in annual terms. Sample period is 1992-2019.

Table B.9: LENDING RATE AND COMMODITY PRICES - REGRESSIONS RESULTS

EMBI (1) (2) (3) (4) (5)

Commodity Prices -0.131%%*  .0.125%**  -0.088*** -0.075*** -0.083**
(0.024)  (0.025)  (0.025)  (0.026)  (0.038)

GDP growth 0.010 0.007 0.018 0.021 0.026
(0.017)  (0.017)  (0.016)  (0.016)  (0.024)
Trade Balance -0.558%** -0.429**
(0.128) (0.182)
Debt  GDP -0.001***  -0.001
(0.000)  (0.000)
Constant 0.100%**  0.112***  0.094** 0.104** 0.082***

(0.033)  (0.036)  (0.046)  (0.046)  (0.014)

Observations 133 133 133 133 133
Overall R-squared  0.109 0.0925 0.167 0.144 0.193

Standard errors in parentheses
¥k p < 0.01, ** p<0.05, *p<0.1

Notes: Results from estimating Equation (B.1). The lending rate spread is calculated following
Drechsel and Tenreyro (2018), as the difference between a real domestic lending rate and the
UK real rate. The commodity price index is in log deviations from the mean. Trade balance and
net foreign assets (NFA) are expressed as percentage of GDP. All variables are in annual terms.
Sample period is 1992-2019. Ecuador is excluded from the sample since there is no available data
for domestic lending rates during the period considered.
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C. Model detalils

C.1. Propositions
Proposition 1 (Characterization of skill intensity). Under perfect labor mobility, the fol-
lowing hold for any two sectors A and B:

H,A HB
1. Characterization: t— > - zf and only if 04 > 0p.
t t

2. Parameter ordering: 64 > 0 implies a0, > aplp whenever

0
7B (P.1)
9A
This result generalizes to N sectors.
Proof. From the Cobb-Douglas production function
05 1-0,] %
v =a {(lf“) @ ] (k)
the first-order conditions for labor demand in sector s are:
H _ ?/t
wy" = piasls Jia (P.2)
L _ _s yts
wy = pias(l — QS)ZL,s‘ (P.3)
t
Dividing (P.2) by (P.3) and rearranging:
) L
A - (P.4)
l 8 ]_ - 95 wt

Under perfect labor mobility, w/ and w} are common across sectors, so wl /wf! is identical
for A and B. Therefore:

lf{’A>l?B<:> a > Oz > 04 >0 (P.5)
AT EP 1—04" 1-0p AT '

where the last equivalence holds because 6,/(1 — 6,) is strictly increasing in 6, € (0,1). So
the employment ratio ordering is equivalent to 84 > 0p, regardless of the a’s.
It remains to determine when 6, > g implies a40,4 > agfp. This requires:

o) 93

aply > aglp <— — > —
9A
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Since 04 > 0 > 0, we have 05/04 € (0,1). The condition (P.1) therefore places a lower
bound on the ratio of labor shares: a4 cannot be too small relative to ag. Combining with

H,A H,B
(P.5), 1127 > 1127 is sufficient for a404 > apfp if and only if P.1 holds. O

Corollary 1 (Equal labor shares). If ay = ap, then condition (P.1) reduces to 1 > 05 /04,

which is automatically satisfied whenever 84 > Op. Therefore, under equal labor shares, the
JH.A ltH,B

employment ratio ordering ltL,A > is sufficient for a 0, > aglp without any additional
t t

restriction.

Corollary 2 (Unequal labor shares). If ay # ap, the employment ratio ordering alone is
not sufficient. The additional condition ay/ap > 0p/04 must hold. Since O5/04 € (0, 1), this
condition is compatible with ay < apg, provided the gap between 0, and O is large enough
to compensate.

Remark. In this paper, the three sectors are s € {T,S,C} and the assumption is agls >
H,S HT H,C

arbr > aclc. The employment ratio ordering lltL—S > lltL—T > lltL—C holds in the data. By
t t t

Corollary 2, verifying that this is sufficient for the parameter ordering requires checking

(P.1) for each pair of sectors. Since a5 and 05 are both pinned down by the calibration, this

condition is verified numerically and holds for all three pairwise comparisons (S,T), (T,C),

and (S,C).
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C.2. Equivalence Between Government Spending and Transfers

Proposition 2. Consider an economy with no sovereign wealth fund (Fy, = 0 for allt), where
the government levies a tax 7°° € [0,1] on the capitalist’s commodity income, generating
revenue rev; = 7pCoyce. Let n = (1 —k)(1 —p) and n* = (1 — k) denote the population
shares of high- and low-skill workers. Define two policies for the use of rev,:

« Policy A (Government spending): p¢ Gy = revy, no transfers (TH = TE =0).
o Policy B (Transfers to workers):
n"TH + nl'TE = rev,, (C.1)
no gov. spending (Gy =0).

Then, Policies A and B generate identical competitive equilibrium paths for all prices
and aggregate quantities: {GD Py, c;+ Gy, iy, ni, De, P2, S, L, e, dyy wi ) wl Yi31ee, for s €
{T,S,C} if and only if: (i) both worker types are hand-to-mouth, (ii) the government’s
spending aggregator uses the same CES technology (0 = ¢,e% = €°), and (iii) preferences
are GHH.

Proof. The proof proceeds in six steps. In what follows, superscripts A and B index equilib-
rium objects under Policies A and B, respectively.

Step 1: The capitalist’s problem is identical. Under both policies, the capitalist receives
after-tax commodity income (1 — 79°) p©° 4 /k. The budget constraint,

yCo

k I -5 k k S$1.8 s Co Co
+ E +(1+r_1)d =d; + g ki + g I+ (1 -7
PeCy o - (2 ( Tt 1) t—1 t : Uy Ry - t ( )pt P

the capital-accumulation equations, and all associated first-order conditions are unchanged
across policies. Hence, given the same price sequences, the capitalist’s optimal plan {cf, dF, ¢, k? 1
satisfies the same system of equations under both policies.

Step 2: Aggregate worker consumption differs by exactly rev;/p;. Under Policy A, worker
j € {H, L} is hand-to-mouth with no transfers:

Dt CZ’A = wf l{ .
Under Policy B, worker j receives per-capita transfer th :
bt =i+ 77

Summing across worker types with population weights nff and n’:

np, el + nlp, el = nMwl 1+ nFwk ik, (C.2)
nfp, P 4 nbp cf® = nflwf 1F + nlwl L o TH + ol TE. (C.3)
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Using the government budget constraint (C.1), we obtain

[anfI’B + nLctL’B] — [anf{’A + nLCtL’A} = %. (C.4)
t

Step 3: Total demand for the final consumption good is identical. Define total absorption
as ¢; = ¢; + Gy, where

= /-icf+anfI+nLctL

is aggregate private consumption. Under condition (ii), p¢ = p;, so G = rev,/p;. Hence:

A H _HA L LA

. i rev,
¢ =K¢ +ncet +nte A+ —.

bt
Under Policy B (GZ = 0):

~ H,B L,B H,A LA | TEUt
&P =k e 4oy = ke Fafle " ot

De

where the last equality uses (C.4). Hence &' = &P for all t.

Step 4: Derived demand for intermediate inputs is identical. Because the government’s
spending aggregator uses the same CES technology as the private final consumption-good
producer, total demand for tradable and service inputs depends on total absorption ¢; alone:

Ec
p ~ -
¢ = @(_t) Gy o =(1—9)p)e

Py

Since ¢! = &P (Step 3), derived demands for service and tradable inputs from the consump-

tion side are identical across policies. Demand from the investment side depends on {7},
which is pinned down by the capitalist’s problem (Step 1) and is also identical.

Step 5: Labor supply is identical. Under GHH preferences, worker j’s intratemporal opti-
mality condition is
Iy = —t

v’ (1) I
This condition is independent of consumption (and hence of transfers). Since wages and the
consumption price index are determined by factor market equilibrium and goods market
clearing—which are identical across policies (Steps 1, 3, and 4)—it follows that lf’A = lf’B
for all j and t.

Step 6: Remaining equilibrium conditions coincide. With F; = 0 under both policies, the
balance of payments and the debt-elastic interest rate equation depend only on the capitalist’s

debt d*:

(14 7r_q) di—y = dy + thy,
re=1"+ @Z)[exp(dt - ‘D - 1} - f[lnpfo - lnﬁco} ’
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where d; = rdF. Since the capitalist’s problem is identical (Step 1), so are d; and r;.
The production side—intermediate goods firms’ labor and capital demands, factor prices
{wl wl, g, p?, p¢, pl}—depends only on factor supplies and goods demands, all of which

are identical across policies.

Collecting Steps 1-6, the competitive equilibrium allocations and prices under Policies A
and B coincide for all t. [ [

Remark (Necessary conditions). The equivalence relies on three assumptions jointly:

1. Hand-to-mouth workers (M PC =1 for both types), so that transfers are spent entirely
on consumption within the period.

2. Common CES aggregator technology, so that the composition of demand across inter-
mediate goods is the same whether spending originates from the government or from
workers.

3. GHH preferences, so that the lump-sum transfer does not affect labor supply through a
wealth effect.

Relazing any of these breaks the equivalence. If high-skilled workers can save (the Ricardian H
extension), Policy B no longer generates unit MPC' out of transfers, and aggregate demand
differs. If the government’s spending aggregator is different from the private consumption-
good producer, the composition of intermediate demand diverges across policies. If preferences
exhibit a wealth effect on labor supply, transfers alter labor supply even when wages are
unchanged.

Remark (Distribution of transfers across worker types). Under the conditions of Propo-
sition 2, the allocation of transfers between high- and low-skilled workers is irrelevant for
aggregate equilibrium outcomes. Any split {TH, TEY satisfying (C.1) yields the same aggre-
gate consumption, factor market equilibrium, and labor income gap ny. This follows from the
fact that both worker types have M PC = 1 and their consumption is mediated by the same
CES final consumption-good producer.
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C.3. Microfounding the relationship between interest rate spreads and commod-
ity prices

This section follows exactly from Drechsel and Tenreyro (2018) and has the goal to formally
show that it is possible to derive a negative relationship between interest rate spreads and
commodity prices.

Suppose there is a borrower who borrows amount d;. With probability A she is able to repay
in full. With probability 1 — A only a repayment smaller than the borrowed amount d; can be
made. This repayment is a fraction ¢ of commodity output pF°y“° (equivalently, p&°y©° can
be thought of as collateral which the lender can seize when full repayment is not possible).
The presence of a risk-neutral lender who herself can obtain funds at the risk-free rate r*
and who faces perfect competition will result in the following zero profit condition:

(147 dy = X1+ 7o) dy + (1= Nopy Y,
which can be rearranged to

_1—1—7‘* 1—A

Co, Co
= — ~1
T y V7 op; %y

From this expression, it is evident that: 8‘;’30 < 0. This backs up the existence of the third
t

term in equation (24). Also consistent with the formulation in (24), it is straightforward from

here to show that ggi > 0.
t
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C.4. Competitive equilibrium definition and system of equations

Definition 1 (Competitive Equilibrium) Given initial conditions kT, , k%, k¢, d*,, and
F_1; exogenous fiscal sequences for {799, v, T, TF}2°,, and given an exogenous process
for {pFo}e2,, a competitive equilibrium is a sequence of:

o Allocations: {{cg',l{}vj, ck, dk, {yf,lf{’s,lf’s,karl,if}vs, e, o af, xf, Gy GY L GEL FR
o Prices: {pi, p¢, pl, p?, oS, wi Wk, {uf bys, 71 152, such that:

1. Given prices, {c], 1] 122, solve worker j’s problem.

2. Given prices, {cf, dy, {kf 1,7 bvs 52, solve the capitalist’s problem.

3. Given prices, {I/"* I1"* k$}°, solve intermediate goods firms’ problem in sector s.

4. Given prices, {c;, cI'}2°, solve final consumption-good producers’ problem.

5. Given prices, {z¢, 21}2°, solve final investment-good producers’ problem.

6. Given {79°, x, TH TEF}2°, and prices, {Gy, G, GT, F;}%°, satisfy the government bud-
get constraint and the SWF saving rule.

7. All markets clear.
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System of non-linear equations

Capitalist’s problem

—0

Atpr = [Cﬂ
>\t = 5(1 + Tt)Et{)\t+l}

Worker’s problem

v (1) =
pe-l W
vy (lt ) = E
prcl = wlil + Tk
pect’ = w1 + T
_ willf!
e = thltL

Final consumption good producer

_ - /(e—-1)
= [901/8 (Cts)(€ 1)/e + (1 . S0)1/5 (Cg)(E 1)/€:|

Final investment good producer

iy = [’}/1/82‘ (xtc)l—l/si + (1 . 7)1/51- (-1731) 1—1/51.] o
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Tradable production

y, =a’
T
wfl = aTGT ZI/{tT
I,
wy = OéT(l — GT)
T
ul = (1 —ar) Z_tT
t

Services production

th = pfozs(l —0g)

1"
S
Yy
f()éses—lfs
L,
y?
L,S
t
S
Yy
1 —ag) ==
( S) kig

0
y = aC [(lf’c) NG
C
Y
th{ _pt acecllf?c
t
c Y
wy = py ac(l QC)ZLT
t
C
uf =pf (1-ac) 15
t
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Capital and investment in tradable sector

T T T (bT Z; ’ T
kt—i—l = (1 — 5)kt + 1y — 7 (l{;—T — (5) kt (030)
t

pi=q {1 — " (% - )} (C.31)

qT — ﬁE >\t+1 uT + qT (1 o 5) - £ Z?i . ? + ¢T ?:,{4*1 . (5 Z.z;].
t ty t+1 T Q41 2\, KL, KL,
(C.32)
Capital and investment in service sector
S s, s (0 ’ 5
k= (1= 0)ky +ip — o (ﬁ - ) ki (C.33)
t
I_ s s (i
pr=q |1-9¢ ﬁ_é (C.34)
t
S /8 2 .S .S
Yo A== S PO NS i S s 5\ b
a4 = BE \ (Ut+1 + @ |( ) > \&5, + ¢ = =
(C.35)
Capital and investment in construction sector
c o, .c 99 (i Lo
kt—i—l = (1 — 5)kt + iy — 7 (k_c — ) kt (036)
t

pi - (k_i ~3)] (C.a7)

1-6) -2 (2L _5) +¢ _5
=05 G, o 0) g,
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Government

G = [0 (@) + (1= e (G ]

G

P\
Gy =¢° (_tg> Gy
Yz

5G
Gi =(1-¢% () Gy
pC G+ TH 4+ n*TE + F, = rev, + (1 + 1)) F,_,

rev; = 7_CoptCoyC’o
¢omt
™
TF = Tevy
nk
¢I(1 — ot
" = cd-m) Tevy
nH

F, = x(rev, —7ev) + (1 —v)(1 +r/)F,_y

Market clearing + additional definitions

= /ﬁc,’f + (1 — k) (uctL + (1 - u)cf)
iy = k(i 419 +49)

yp = ¢ +GY

yi =y

nf 1 =T S e

Ll e e N

thy =y +pfy —cf —af -G
pegdpe =yl + 07y + 07 ys + %y
rery = 1/p,

iy (L4+r)+ Fr=dy +thy + (1 + Tf)Ft—l

Co

Interest rate

ro=r" 4+ |ef T = 1] - €[ln(p) - ()]
JtEdt—Ft

Exogenous process

In (pf°) = (1= p1 — p2) In (p%) +prIn (p%) + paIn (pf%) +ef°
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C.5. Two-Sector Tradable-Nontradable Model

This appendix describes the two-sector tradable-nontradable (TNT) model considered as an
alternative to the baseline in Section 4.4. The model collapses the baseline’s three-sector
structure into a standard TNT framework by merging the services and construction sectors
into a single nontradable sector N. The key departure from the baseline is that final con-
sumption and investment goods are now produced using the same two inputs — tradable and
nontradable goods — so there is no longer a distinction between the nontradable good used
for consumption and the one used for investment. All other features of the model remain
unchanged.

The simplified production structure is as follows. Final consumption and investment
goods are produced by competitive aggregators:

o= [t (@) 7 = e () (C.60)

e 1-1/e; , 1-1/e] 5T
i = (35 (@) T =) () T (C.61)
Intermediate goods are produced by two sectors s € {1, N} according to:

Qg

i =a | (1) () anse o) (©62)

where ¢ and ¥ are nontradable inputs demanded by the consumption-good and investment-
good producers, respectively. In equilibrium, market clearing for the nontradable good re-
quires ¥ = ¥ + 2V + GV, where GY is government demand for nontradable goods. The
model is calibrated using the same parameter values as in Section 4.1, with 6%V set to match
the aggregate skilled labor share in the nontradable sector.
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C.6. Model extensions

The baseline model makes several simplifying assumptions that keep the framework tractable
while delivering the core mechanism linking commodity booms to labor-income inequality.
In this section I relax some of these assumptions in turn. In each case I then discuss how the
model responses change relative to the baseline.

C.6.1. FExtension I: High-Skilled Workers Can Save

In the baseline model both worker types—high-skilled (H) and low-skilled (L)—are hand-
to-mouth: they consume their entire labor income each period. Here, I relax this assumption
for high-skilled workers, allowing them to borrow and lend internationally, while preserving
the hand-to-mouth structure for low-skilled workers.

A practical challenge arises immediately. In the baseline model, stationarity of the ex-
ternal position is induced by a debt-elastic country interest rate: the spread over the world
rate rises with aggregate external debt d,, discouraging indefinite borrowing. This device pins
down the aggregate level of debt in the economy when only the capitalist saves: d, = KkdP.
Once the high-skilled worker is also allowed to hold bonds, the interest rate rule remains
tied to aggregate debt and becomes silent on how that aggregate is split between the two
agents: any distribution consistent with the aggregate debt identity is an equilibrium, and
the model inherits a unit root in individual asset positions. I therefore follow Cantore and
Freund (2021) and introduce quadratic portfolio-adjustment costs, which penalize deviations
of the high-skilled worker’s bond holdings from a target level. This device pins down the in-
dividual debt position in a parsimonious way—without altering the aggregate interest rate
rule or the behavior of the capitalist—and preserves a well-defined, stationary equilibrium.

The high-skilled worker solves an intertemporal problem whose budget constraint in-
cludes debt-service payments and the portfolio-adjustment cost:

pecl 4 (Ut )l S — " =il al T (C.63)
where d denotes net foreign debt of the high-skilled worker (positive values indicate bor-
rowing), d” is the target debt level, and ¥y > 0 governs the magnitude of the cost. As
g — oo the adjustment cost becomes prohibitive and the high-skilled worker reverts to
hand-to-mouth behavior, recovering the baseline model exactly.

Since this extension abstracts from the SWF (F;, = 0), net aggregate external debt reduces
to d; = d;. Relative to the baseline, the aggregate debt identity must now account for both
saving agents:

dy = rdl + (1 —r)(1—p)d?. (C.64)

It is worth noting that this extension does not alter the steady state of the model: in steady
state the adjustment cost vanishes, the Euler equation collapses to the standard 5(1+7) = 1
condition, and all real allocations coincide with the baseline. The extension therefore affects
only the dynamics of the economy following a shock, not the point around which those
dynamics are computed.
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I simulate the model setting vy = 0.001, chosen small enough that the high-skilled
worker can meaningfully smooth consumption in response to a commodity price shock,
while remaining consistent with a well-behaved equilibrium.’® Figure C.1 shows that allow-
ing high-skilled workers to save amplifies the consumption response of the H type relative to
the baseline: anticipating higher future wages, high-skilled workers borrow on impact of the
commodity boom, front-loading consumption rather than waiting for the wage gains to mate-
rialize. This stronger consumption response, however, comes at the cost of lower investment:
the rise in H borrowing pushes up aggregate debt, which tightens the debt-elastic interest
rate and crowds out capital accumulation. The net effect on inequality is therefore attenu-
ated relative to the baseline—the income gap falls by less, because the investment boom that
drives construction demand and low-skilled wages is partially offset by the tighter financial
conditions induced by H borrowing.

Figure C.1: MODEL IRFS: BASELINE VS. RICARDIAN

(a) GDP (b) Consumption (c) Investment (d) Trade balance (¢) Real exchange rate (£) Interest rate

0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Periods Periods Periods Periods Periods Periods

(g) Tradable output (h) Services output (i) Construction output (j) Labor income gap

=0 w1
05
Z

5

0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Periods Periods Periods Periods

Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (¢) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services output,
(i) construction output and (j) the labor income gap to a commodity price shock that raises p$'® by 10% on impact.
The blue solid lines are the IRFs from the baseline model, the red dashed lines are the IRFs from the alternative
model in which the high-skill workers can save. All variables are expressed in log deviations from steady state, except
for the trade balance ratio and the real interest rate, which are expressed in percentage-point deviations. The time

units on the horizontal axis are years.

58Results are robust to alternative values of ¥; as ¥y increases the IRFs converge monotonically to the
baseline.
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C.6.2. Extension II: Labor Reallocation Costs

In the baseline model workers move costlessly across sectors in every period, so the econ-
omy adjusts instantaneously to any shock. Empirically, however, intersectoral reallocation
can be slow and costly: workers face search, training, and mobility frictions when switching
industries. To capture these frictions in a parsimonious way, I follow Kohn et al. (2021) and
introduce quadratic reallocation costs that penalize changes in the sectoral composition of
the labor force. In the short run, these costs generate wage differentials across sectors even
for workers of the same skill type; in the long run they dissipate, restoring wage equalization
within each skill group.

Let j € {H, L} index worker type and let s?t = lf;t /lZ denote the share of type-j labor
employed in sector k € {T', S, C'}. The reallocation cost incurred by a type-j worker is:
¢j

.AC{ Y [(ij,t - 3%,t71)2 + (Sjc,t - Sé,tfl)ﬂ 3 (C.65)

where ¢ > 0 governs the magnitude of the friction. The cost is written in terms of two shares
only; the service share s§, = 1 — s7,, — s¢,, is the residual and does not enter independently,
without loss of generality.

The budget constraint of a representative type-j worker becomes:
ptC{ + ptACz = w%’th]ﬁ + wg,thé,t + wé’théyt -+ th, (C66)

where wit is the sector-specific wage earned by type j in sector k. In the baseline a single

economy-wide wage w{ prevailed for each type; with reallocation costs wages are allowed
to differ across sectors. Setting ¢ = ¢ = 0 recovers the baseline model exactly. I simu-
late the model under two scenarios. In the first, only low-skill workers face reallocation costs
(¢ =0, ¢¥ = 25). In the second, both worker types face symmetric costs (¢ = ¢¥ = 25).5

Figure C.2 reports the results. The key takeaway is that labor reallocation costs slow
down the adjustment of the economy to the commodity price shock but do not overturn
the baseline result: inequality still falls on impact, driven by the same construction channel.
When only low-skill workers face reallocation costs (green dotted lines), the fall in the labor
income gap is more gradual than in the baseline. Two margins are at work: low-skill workers
cannot move freely into the booming construction sector, limiting the upward pressure on
w’, and cannot exit freely from the tradable sector, where the Dutch-disease appreciation
compresses labor demand. Since low-skill workers are intensively employed in both sectors,
the friction binds precisely on the margins that matter most for the income gap, attenuating

and delaying its compression. When both worker types face symmetric costs (red dashed

59These values are chosen to illustrate the qualitative role of reallocation frictions rather than to match
a specific empirical moment. A more rigorous quantitative analysis would require calibrating ¢’ to replicate
observed patterns of intersectoral labor mobility.
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lines), the inequality-reducing effect of the commodity shock is attenuated even further: high-
skill workers now also face frictions when moving into construction, so the sector expands
by less on impact, and the economy is less able to restructure toward the booming sectors

overall.

Figure C.2: LABOR REALLOCATION CcOSTS - MODEL IRFs
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (c) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services output,
(i) construction output and (j) the labor income gap to a commodity price shock that raises ptc" by 10% on impact.
The blue solid lines are the IRFs from the baseline model; the red dashed lines are the IRFs from the alternative
model in which both high and low-skill workers are subject to labor reallocation costs; the green dotted lines are the
IRFs from the alternative model in which only low-skill workers are subject to labor reallocation costs. All variables
are expressed in log deviations from steady state, except for the trade balance ratio and the real interest rate, which

are expressed in percentage-point deviations. The time units on the horizontal axis are years.

C.6.3. Extension I1I: Investment Basket

In the baseline model, investment goods are produced with inputs from the tradable and
construction sector only. This assumption is convenient because it makes construction the
sole channel through which investment demand spills over into the nontradable sector. How-
ever, it may understate the role of services: in practice, a non-negligible share of investment
spending—architecture, engineering, consulting, logistics—involves nontradable service in-
puts. This extension enriches the investment basket by allowing it to draw on tradable goods,
construction output, and nontradable services.

Under this specification, the CES aggregator takes the following form:
o [ 1e oy 1-1/e ei [ §\1—1/i Ve [ o\ 1-1/e; ]/ &1 B
=\ (xt) + Vs (xt) + e (It) ) Yr +7vs +v¢ =1,
where 27 denotes the quantity of nontradable services used as an investment input. Setting

vs = 0 and 7o = 1 —7 exactly recovers the baseline investment aggregator. With this struc-
ture, the market for services now has an additional source of demand from the investment
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sector: y¥ = ¢ + G¥ + 27.

In the baseline calibration, vy = 0.5 and ¢ = 0.5. In this extension I maintain vy = 0.5
and set v¢ = 0.07, so that 7o = 0.43. Following a commodity boom, investment demand
is therefore split between the construction sector and the service sector, with the latter
absorbing a share that was previously directed entirely toward construction.

Figure C.3 reports the results. The IRFs are remarkably close to the baseline across most
aggregates, suggesting that the results are robust to this modification. The labor income
gap, however, falls by slightly less than in the baseline. The mechanism is straightforward:
by diverting part of the investment demand toward services—a skill-intensive sector—the
extension weakens the construction boom relative to baseline. Since construction is the sec-
tor most intensive in low-skill labor, a smaller construction expansion translates into less
upward pressure on w”, attenuating the compression of the income gap.

Figure C.3: INVESTMENT AGGREGATOR INCLUDING SERVICES - MODEL IRFs
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (c¢) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services output,
(i) construction output and (j) the labor income gap to a commodity price shock that raises ptc ° by 10% on impact.
The blue solid lines are the IRFs from the baseline model; the red dashed lines are the IRFs from the alternative
model in which the investment aggregator includes inputs from the service sector. All variables are expressed in log
deviations from steady state, except for the trade balance ratio and the real interest rate, which are expressed in

percentage-point deviations. The time units on the horizontal axis are years.

C.6.4. Extension IV: Government Spending Aggregator

In the baseline model, the government’s spending aggregator uses the same services weight
as the household consumption-good producer. This assumption implies that, conditional on
the same marginal propensity to spend, redirecting revenue between government expenditure
and household transfers leaves aggregate non-tradable demand unchanged. Here, I relax this
assumption by allowing the government to have a distinct basket weight ¢“, while keeping
the household basket weight ¢ fixed.
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The government’s CES expenditure basket takes the form:
1/e€ eG—l) G 1/e€ (EG_l)/EG 8G/(EG*D
6= [(9)" (@9 (=) @ T e

with associated demand equations G¥ = ¢ (p¢ /pS)e° Gy and GT = (1 — %) (p¢)=° G, where
p% is the government price index. Setting % = ¢ recovers the baseline exactly.

I simulate the model under ¢“ > ¢, so that the government spending aggregator is tilted
toward services relative to the private final consumption-good producer. Figure C.4 shows
that IRFs are remarkably close to the baseline across all aggregates, including the labor in-
come gap. The reason is quantitative rather than qualitative: government spending accounts
for a small share of GDP, so even a substantial reallocation of its basket toward services
generates a negligible shift in aggregate non-tradable demand.

Figure C.4: ALTERNATIVE GOVERNMENT CONSUMPTION BASKET - MODEL IRF'S
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (c) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services output,
(i) construction output and (j) the labor income gap to a commodity price shock that raises ptcc’ by 10% on impact.
The blue solid lines are the IRFs from the baseline model; the red dashed lines are the IRFs from the alternative
model in which the government spending aggregator puts more weight on services compared with the households
(0% > ). All variables are expressed in log deviations from steady state, except for the trade balance ratio and
the real interest rate, which are expressed in percentage-point deviations. The time units on the horizontal axis are

years.
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C.7. Additional figures

Figure C.5: LABOR INCOME, WAGES AND HOURS WORKED - MODEL IRF's
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Notes: This figure plots the model-implied impulse response functions for (a) labor income, (b)
wages, and (c) hours worked, to a commodity price shock that raises p¢’® by 10% on impact for
both high-skill (red solid lines) and low-skill workers (blue solid lines). All variables are expressed
in log deviations from steady state. The time units on the horizontal axis are years.

Figure C.6: MACROECONOMIC DYNAMICS TO A COMMODITY PRICE SHOCK
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Notes: This figure plots the impulse response functions for (a) GDP, (b) consumption, (c) in-
vestment, (d) trade balance to GDP ratio, (e) real exchange rate, and (f) real interest rate to a
commodity price shock that raises p{® by 10% on impact. The blue solid lines are the model-implied
IRFs; the black solid lines are the empirical IRFs generated in Section 2. Error bands represent
68% and 90% confidence intervals. All variables are expressed in log deviations from steady state,
except for the trade balance ratio and interest rate, which are expressed in percentage-point devi-

ations. The time units on the horizontal axis are years.
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Figure C.7: SECTORAL AND LABOR INCOME DYNAMICS TO A COMMODITY PRICE SHOCK
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Notes: This figure plots the impulse response functions for (a) tradable output, (b) services output,
(c) construction output, and (d) the labor income gap to a commodity price shock that raises p{®
by 10% on impact. The blue solid lines are the model-implied IRFs; the black solid lines are the
empirical IRFs generated in Section 2. Error bands represent 68% and 90% confidence intervals.
All variables are expressed in log deviations from steady state. The time units on the horizontal

axis are years.
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C.8. Additional figures from policy counterfactuals

Figure C.8: COUNTERFACTUAL I - ALTERNATIVE 7°
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (c) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services
output, (i) construction output and (j) the labor income gap to a commodity price shock that raises ptc ° by 10%
on impact. The blue solid lines are the IRFs from the baseline model; red dashed lines correspond to an alternative
parameterization with 7€ = 1. All variables are expressed in log deviations from steady state, except for the trade
balance ratio and the real interest rate, which are expressed in percentage-point deviations. The time units on the

horizontal axis are years.

Figure C.9: COUNTERFACTUAL II - H CAN SAVE - ALTERNATIVE TRANSFER SCHEME
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Notes: This figure plots the model-implied impulse response functions for the labor income gap to a commodity
price shock that raises ptc" by 10% on impact. The variable is expressed in log deviations from steady state. The
time units on the horizontal axis are years. The blue solid line is the IRF from a model that allows high-skill workers
to save and borrow, following the same setup as Appendix C.6.1. The benchmark sets (9 = 0, so all commodity tax
revenue is allocated to public spending and no transfers are made to workers. The two counterfactuals set (9 = 1,
redirecting all revenue to lump-sum transfers. They differ in the targeting parameter 7%, which governs the share of

the transfer pool allocated to low-skill workers: the first counterfactual splits transfers equally across worker types

(7% = 0.5), while the second directs all transfers to high-skill workers (7% = 0).

41



Figure C.10: COUNTERFACTUAL II - SOVEREIGN WEALTH FUND
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (c) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services output,
(i) construction output and (j) the labor income gap to a commodity price shock that raises ptcg by 10% on impact.
The blue solid lines are the responses for the baseline case in which the government makes no savings in the SWF
(x = 0); red dashed lines correspond to the case in which the government saves a fraction of its revenue in the SWF
(x = 0.8). All variables are expressed in log deviations from steady state, except for the trade balance ratio and
the real interest rate, which are expressed in percentage-point deviations. The time units on the horizontal axis are

years.

Figure C.11: COUNTERFACTUAL II - SWF - MoDEL IRFS
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Notes: This figure plots the model-implied impulse response functions for the real interest rate and
its components to a commodity price shock that raises p&° by 10% on impact. Panel (a) shows the
full real interest rate ry = r* 4+ z/;[e‘if_‘i —1] = ¢[In(pf°) — In(p®°)] (Equation 24); panel (b) shows
the debt-elastic spread component w[e‘zt_‘i — 1]; panel (c¢) shows the commodity price component
—¢[In(pf?) — In(p°)]. The blue solid lines are the responses for the baseline case in which the
government makes no savings in the SWF (x = 0); red dashed lines correspond to the case in
which the government saves a fraction of its revenue in the SWF (y = 0.8). All variables are
expressed in percentage-point deviations from steady state. The time units on the horizontal axis

are years.
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Figure C.12: COUNTERFACTUAL II - SOVEREIGN WEALTH FUND - BIG 7¢°
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Notes: This figure plots the model-implied impulse response functions for (a) GDP, (b) consumption, (c) investment,
(d) trade balance to GDP ratio, (e) real exchange rate, (f) real interest rate, (g) tradable output, (h) services output,
(i) construction output and (j) the labor income gap to a commodity price shock that raises ptco by 10% on impact.
The blue solid lines are the responses for the baseline case in which the government makes no savings in the SWF
(x = 0); red dashed lines correspond to the case in which the government saves a fraction of its revenue in the
SWF (x = 0.8), under a higher commodity tax rate (7€° = 1). All variables are expressed in log deviations from
steady state, except for the trade balance ratio and the real interest rate, which are expressed in percentage-point

deviations. The time units on the horizontal axis are years.
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