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Abstract

This paper offers an explanation for the substantial decline in income inequality in Latin America
during the 2000s, which is known to have been mainly driven by a decline in the skill premium. The
2000s were characterized by an economic expansion concentrated on low-skill-intensive service
sectors. The expansion induced an increase in the demand for low-skilled labor relative to high-
skilled labor, which compressed the skill premium. Procyclical fiscal policy exacerbated the
distributional effects of the boom by contributing to the growth of the service sector. | first document
the expansion was concentrated on services while manufacturing lagged behind, and show declining
inequality is associated with procyclical fiscal policy. | then rationalize the evidence using a small
open economy DSGE model that features a low-skill-intensive nontradable sector relative to the
tradable sector, and procyclical government purchases. This framework implies that at least part of
the decline in inequality is transitory, a prediction supported by recent data.

Resumen

Este articulo ofrece una explicacion para la sustancial reduccion de la desigualdad del ingreso en
América Latina durante los afios 2000, la cual se sabe asociada a una reduccion de la brecha salarial
entre trabajadores calificados y poco calificados. Los afios 2000 se caracterizaron por una expansion
econdmica concentrada en sectores de servicios intensivos en trabajo poco calificado. Esta expansion
generd un aumento en la demanda por trabajo poco calificado respecto al trabajo calificado, lo que
comprimié la brecha salarial entre los dos tipos de trabajadores. Una politica fiscal prociclica
exacerbd los efectos distributivos del auge al contribuir al crecimiento del sector servicios. En primer
lugar muestro que la expansién latinoamericana se concentré6 en servicios, mientras el sector
manufacturero se mantuvo rezagado, y que la caida en la desigualdad estd asociada a una politica
fiscal prociclica. En segundo lugar utilizo un modelo dindmico estocastico de equilibrio general
(DSGE por sus siglas en inglés) de una economia pequefia y abierta para racionalizar la evidencia
empirica. EI modelo contempla un sector no transable intensivo en trabajo poco calificado respecto
al sector transable, y compras publicas prociclicas. Este marco analitico implica que al menos parte
de la caida de la desigualdad es transitoria. Datos recientes soportan esta prediccion.

* | thank Bart Moore and Johanna Francis for detailed suggestions, and Emiliano Luttini and participants at Sociedad de
Economia de Chile for comments. The views in this document are those of the author and do not represent official positions
of the Central Bank of Chile or its Board members. Email: jguerra@bcentral.cl.
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1 Introduction

At least since the first half of the 20th century, Latin America has been the most unequal
region in the world (Williamson (2009)). It is well known, however, that income inequality
declined substantially during the 2000s, and that it was mainly driven by a decline in the
skill premium.! Figure 1 shows the average annual percent change in the Gini coefficient for
16 Latin American and Caribbean countries between 2000 and 2010. All countries, except
Costa Rica, experienced a sustained decline in income inequality during this period. A
simple average across countries suggests inequality fell at a rate of 0.9 percent per year in
the region.? This was not the case before the 2000s. Gasparini and Lustig (2011) document
rising inequality during the 1980s and 1990s, and a reversal during the 2000s. Figure 2 shows
the evolution of Gini coefficient estimates of pre-tax, pre-transfer income in six countries
between 1990 and 2012. Inequality declined significantly throughout the 2000s in most of
them, while it remained stable or increased throughout the 1990s.

This paper offers the following explanation for Latin America’s declining income inequal-
ity during the 2000s. This period was characterized by an economic expansion concentrated
on low-skill-intensive service sectors. The expansion induced an increase in the demand for
low-skilled labor relative to high-skilled labor, which compressed the skill premium. Pro-
cyclical fiscal policy exacerbated the distributional effects of the expansion by contributing
to the growth of the service sector.

I document three features of the Latin American economy during the 2000s. First,
it experienced an economic expansion concentrated on low-skill-intensive services, whereas
sectors such as manufacturing lagged behind. Second, the real exchange rate appreciated.

And third, there is an inverse relation between income inequality and fiscal procyclicality

L A large microeconometric literature finds that a decline in the skill premium is the most important driver
of the decline in income inequality in the 2000s. See, for example, Lustig, Lépez-Calva, and Ortiz-Judrez
(2013), and the essays collected in the volume edited by Lépez-Calva and Lustig (2010).

>The decline in income inequality in the 2000s is robust to other measures. Cord et al. (2014) document a
decline in income inequality using growth incidence curves, income concentration indicators, the Theil index
of inequality, the mean log deviation, the ratio between the 90th and the 10th percentile, and the Atkinson
index.



Figure 1: Income Inequality in Latin America (2000-10)
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The average annual percent change in the Gini coefficient is computed as [(Ginir —Gini.) /Ginig][T —t+1]71,
where Ginir is the Gini coefficient at the final date and Gini; at the initial date.

Source: Author’s calculations based on data from the Socio-Economic Database for Latin America and the
Caribbean—SEDLAC (CEDLAS and The World Bank), October 2014.

during the 2000s, i.e., countries that pursued more procyclical policies tended to experience
larger drops in inequality.

I then use a small open economy two-sector DSGE model featuring high- and low-skilled
workers to rationalize the evidence. In the model, an expansionary demand shock leads
to reallocation from the tradable to the nontradable sector, a Dutch-Disease type of effect.
If the nontradable sector is relatively intensive in low-skilled labor, low-skilled wages are
bid up and the wage premium earned by high-skilled workers falls. Procyclical government
purchases exacerbate the effects of the expansionary shock on the skill premium, since higher
public demand amplifies sectoral reallocation.

I calibrate the model to Argentina and conduct counterfactual policy experiments to
understand the role of fiscal procyclicality in the decline of the premium. Government ex-
penditure is strongly procyclical in Argentina. In the counterfactual experiments, I ask how
the skill premium would have evolved under acyclical and countercyclical fiscal policies. An
acyclical policy is characterized by government purchases that do not respond to the output

gap. Under the countercyclical policy, the behavior of government purchases over the busi-



Figure 2: Evolution of Income Inequality in Selected Latin American Countries
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ness cycle mimics that in Chile, a Latin American country that follows a structural balance
fiscal rule that leads to countercyclical policy.? T find that the skill premium would have
declined substantially less under an acyclical policy, and even less under the countercyclical
policy. The cumulative response of the premium to an expansionary shock, 10 quarters after
it hits the economy, is 40 percent smaller under the countercyclical policy than under the
procyclical policy in the baseline calibration.

This paper appeals to cyclical forces to explain Latin America’s declining inequality.
Therefore, it implies that inequality should increase, or at least decline at a slower rate,
during an economic downturn. Recent data support this prediction. Since about 2012,
inequality has stagnated in Latin America at the same time that growth in the region has
slowed. This phenomenon has been thoroughly documented by Cord et al. (2014) and World
Bank (2014).

The rest of the paper is organized as follows. The next section reviews the related
literature. Section 3 documents three features of the Latin American economy during the
2000s. Section 4 spells out a small open economy DSGE model that can rationalize the
evidence. I discuss the calibration of the model in section 5, and put the model to work in
section 6, in which I study the role of sectoral allocation and alternative fiscal policy rules

on the evolution of the skill premium. Section 7 concludes.

2 Related Literature

This paper is related to four strands of the economic literature. The first is the literature on
the effects of allocation among the tradable and nontradable sectors. Reallocation among
the two sectors is central to the explanation macroeconomic phenomena such as the so-called
Dutch disease (Corden and Neary (1982), Corden (1984)), the role of terms-of-trade shocks

as drivers of business cycles (Mendoza (1995)), and the macroeconomic effects of capital

3For analyses of the Chilean fiscal rule, see Medina and Soto (2007), Frankel (2013), and Kumhof and
Laxton (2009).



inflows (Benigno, Converse, and Fornaro (2015)). Little is known, however, about its role in
explaining distributional issues. In the DSGE model developed in this paper, a shock that
induces reallocation among the two sectors has an important effect on the skill premium, and
by extension, on income inequality. Different skill intensities in the tradable and nontradable
sectors lie at the heart of this effect. Other papers in which sectoral reallocation affects
income distribution include Galiani, Heymann, and Magud (2010), and Coble and Magud
(2010).

The second strand of the literature related to this paper studies the cyclical effects of
fiscal policy. It has established, for example, that policy is mostly procyclical in developing
countries, Latin American in particular, whereas it is acyclical or countercyclical in devel-
oped countries (Gavin and Perotti (1997), Frankel, Végh, and Vuletin (2013), Ilzetzki and
Végh (2008)). It also features ample research on the ability of countercyclical fiscal policy
to mitigate cycles (Hall (2009), Leeper, Walker, and Yang (2010), Medina and Soto (2007)),
including under liquidity-trap conditions (Christiano, Eichenbaum, and Rebelo (2011), Eg-
gertsson (2010)). But the role of the cyclical stance of fiscal policy on the evolution of
income inequality at business cycle frequencies has been scarcely explored; Lim and McNelis
(2013) is an exception. In this paper, procyclical fiscal policy amplifies the effect of aggregate
demand shocks on the skill premium, and thus, on income inequality.

The paper is also related to a literature on the business cycle and income inequality
focused on the United States.? It establishes that inequality data display fluctuations at
business cycle frequencies and develops models to fit the data (Castaneda, Diaz-Giménez, and
Rios-Rull (1998), Maliar, Maliar, and Mora (2005), Barlevy and Tsiddon (2006)). Lindquist
(2004) studies the evolution of the skill premium over the U.S. business cycle using a DSGE
model that features capital-skill complementarity. I study the evolution of the skill premium
in Latin America during the booming 2000s using a two-sector DSGE model.

A recent literature, primarily microeconometric, analyzes the drivers behind the decline

4Garcia and Pérez-Nuifiez (2015) offer an empirical analysis of income inequality over the business cycle
for the case of Chile.



in income inequality in Latin America during the 2000s. A common finding is that labor
income, as opposed to other sources such as government transfers, remittances, and pensions,
drives the decline in inequality. More specifically, this literature finds that the skill premium
is the key driver. Azevedo, Inchauste, and Sanfelice (2013b) estimate that labor income
accounts for 54 percent of the fall in income inequality, whereas transfers explain 21 percent.
Azevedo et al. (2013a), Gasparini et al. (2011), Tsounta and Osueke (2014), and many other
authors then argue that the falling skill premium is the cause of the equalizing effect of
labor income, as opposed, for example, to a more equal distribution of skills. T contribute
to this literature with a macroeconomic general equilibrium perspective that sheds light on
the underlying sources of the decline in the skill premium.

The declining skill premium plays a paramount role in Latin America’s declining inequal-
ity. In this paper, it is mainly driven by an increase in the relative demand for low-skilled
workers. There is no consensus, however, on the forces behind the decline in the premium.?
Gasparini et al. (2011) apply the seminal microeconometric framework due to Katz and Mur-
phy (1992) to Latin America and find that demand factors explain most of the decline in
the skill premium in the 2000s, as opposed to supply factors such as educational upgrading.
There is a limited discussion on the effect of the business cycle on the shifts in labor demand.
Gasparini et al. (2011) find a negative relation between the terms of trade and the skill pre-
mium, which is consistent with a boom fueled by favorable commodity prices during which
income inequality declines. Galiani, Heymann, and Magud (2010) and Coble and Magud
(2010) consider the role of different skill intensities across sectors as a channel through which
changes in the terms of trade affect the skill premium. Consistently with my framework,
their analysis implies that positive terms-of-trade shocks that favor the nontradable sector
at the expense of the tradable sector (a Dutch disease-type effect) would lead to a decline
in the skill premium if the nontradable sector is relatively more intensive in low-skilled la-

bor. Distinguishing features of my framework are that I study a dynamic model, and that

See Lustig, Lopez-Calva, and Ortiz-Judrez (2013) for a discussion of this lack of consensus.



I consider the role of fiscal policy as a mechanism that propagates the distributional effects
of macroeconomic shocks.

This paper focuses on the role of varying skill intensities across tradable and nontradable
sectors, but there are other factors that could affect the demand for labor of different skill
levels. One such factor is technological change associated with trade liberalizations. Tt is
possible, for instance, that the wave of trade liberalization that swept Latin America in the
1990s induced skill-biased technical change by facilitating access to capital goods, inducing
an increase in the skill premium, and that the demand for high-skilled workers receded in
the 2000s as the gains from liberalization were realized. Papers that study the effect of trade
policy on the skill premium include Galiani and Porto (2010), Acosta and Gasparini (2007),
and Galiani and Sanguinetti (2003), among others.

A group of papers argues that the fall in Latin America’s skill premium is mainly driven by
an increase in the supply of high-skilled labor due to the expansion of educational enrollment
and attainment, perhaps as a result of higher public investment in education (Azevedo et al.
(2013a), Tsounta and Osueke (2014), Cruces, Garcia Domenech, and Gasparini (2011)). It
is likely, of course, that supply-side factors play a role in the declining premium, but it is
difficult to explain the recent reversal towards higher inequality without appealing to demand

factors.

3 Evidence

This section documents three key features of the Latin American economy consistent with
the hypothesis that sectoral allocation and procyclical fiscal policy contributed to the decline
in the skill premium during the 2000s. But before presenting this evidence, figure 3 shows
the well known and substantial economic expansion the region experienced in this period.
Real GDP growth was low and volatile during the 1980s and 1990s, often called the region’s

“two lost decades,” but between 2004 and 2011, GDP grew by more than 4 percent every



Figure 3: Real GDP Growth in Latin America and the Caribbean
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year except 2009, when the global financial crisis brought growth to -1.3 percent.”

3.1 The Economic Expansion by Sector

The first key feature of the Latin American economy consistent with the paper’s argument is
that service sectors grew far more than others such as manufacturing during the boom of the
2000s. Figure 4 shows that the boom was concentrated on three sectors typically considered
of nontradable nature:” a) construction; b) wholesale, retail trade, restaurants and hotels;
and ¢) transport, storage and communication. Between 2003 and 2010, value added in these
three groupings grew by 48 percent on average, whereas total value added grew by 34 percent.
Manufacturing, as well as agriculture and mining, sectors typically considered tradable,
lagged behind total value added and the nontradable sectors. Manufacturing grew by 25
percent, half the growth of the leading service sectors. “Other activities,” a category that
includes finance, business services, public administration, teaching, and other presumably

high-skill-intensive services, grew by 34 percent, the same rate as total value added.®°

5Growth was 3.9 percent in 2008.

"See the note to figure 4 for a list of countries considered.

8The group “other activities” also includes domestic servants.

9These results are robust to the averaging method (population-weighted versus simple averages) and to
the countries in the sample. The technical appendix contains detailed data on the growth of value added by



Figure 4: Cumulative Growth in Value Added (2003-2010)
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The results on cumulative sectoral growth shown in figure 4 have a potential drawback.
There seems to be a declining trend in the share of manufacturing and an increasing trend
in the share of services in Latin America as well as other advanced and emerging regions.
Thus, figure 4 could be reflecting a secular sectoral shift rather than a characteristic of Latin
America’s boom of the 2000s. To address this potential drawback, I follow Benigno, Converse,
and Fornaro (2015) and detrend the sectoral shares of manufacturing and low-skilled services
(the grouping that includes the three leading service sectors) using the Hodrick-Prescott
filter. Figure 5 shows the cyclical evolution of sectoral shares in value added. The figure
presents the mean and median shares among the same sample of countries included in figure
4. There is a clear cyclical contraction in the share of manufacturing in value added and an
expansion in the share of low-skilled services throughout the 2000s.

While there is no regional evidence on years of education or experience by sector, which

would be natural proxies of skill intensities by sector, Mano and Castillo (2015) find that

sector for different country samples and averaging methods.



Figure 5: Cyclical Evolution of Sectoral Shares in Value Added
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labor productivity, defined as real value added per worker, is substantially higher in the
tradable sector than in the nontradable sector, in Latin America and other regions. More
productive workers are likely to be more skilled, so it is reasonable to believe that the

nontradable sector is relatively more intensive in low-skilled labor.!?:!!

3.2 The Real Exchange Rate

Growth concentration in the nontradable service sector is a Dutch-Disease type of phe-
nomenon that would presumably be associated to a real exchange rate appreciation. Figure
6 shows this was indeed the case in Latin America during the 2000s. It shows average real
exchange rates (simple and population-weighted averages) for a group of Latin American
countries in solid lines, and red trend lines for the period 2003:M1-2010:M12. The left
column of the figure shows real exchange indices with respect to the US, whereas the right
column shows multilateral indices. All four panels suggest the real exchange rate appreciated

during the 2000s, with stronger appreciations in bilateral terms against the US.

3.3 The Relation Between Fiscal Procyclicality and Inequality

A third key feature of Latin America’s economy is that there is an inverse relation between
fiscal procyclicality and income inequality among countries in the region. Countries that
pursued a more procyclical fiscal policy tended to experience a sharper decline in income
inequality. Figure 7 plots the average annual percent change in the Gini coefficient against

the correlation coefficient between the cyclical components of government expenditure and

10Mano and Castillo (2015) find productivity in the tradable sector is about 35-50 percent higher than in
the nontradable sector in Latin America, depending on the classification of industries as traded /nontraded.
These results consider data for Argentina, Brazil, Chile, and Mexico.

1Tt is possible, of course, that workers in the tradable sector are more productive because they have
access to more and/or better capital while being less skilled than their counterparts in the nontradable
sector. This is unlikely, however, in light of the evidence on “capital-skill complementarity,” the idea that
more advanced equipment is relatively more complementary to high-skilled than low-skilled workers. See
Krusell et al. (2000) for an important application to the U.S. and Duffy, Papageorgiou, and Perez-Sebastian
(2004) for evidence on a panel of developed and developing countries.

11



Figure 6: Real Exchange Rate (2003-2010)
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Figure 7: The Relation Between Fiscal Procyclicality and Income Inequality (2003-10)
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Prescott trend).

Source: Author’s calculations based on inequality data from SEDLAC (CEDLAS and The World Bank),
government expenditure data from the Latin Macro Watch database (Inter-American Development Bank),
and GDP data from the World Development Indicators (The World Bank).

GDP, a simple measure of fiscal procyclicality.!?:13

The three countries where income inequality decreased more sharply between 2003 and
2010 are Bolivia, Argentina and Peru. The Gini coefficient decreased more than 2 percent
per annum for all three during the sample. These countries are also characterized by high
fiscal procyclicality, as the correlation between government expenditure and GDP exceeds
0.5 for all of them, reaching 0.85 in the case of Peru.

Fiscal policy is countercyclical in three countries—Chile, Costa Rica and Paraguay—in
the sense that the correlation between government expenditure and GDP is negative. In these

countries, inequality declined more modestly, or increased slightly. In Chile and Paraguay,

12The measure of fiscal procyclicality uses annual data on real GDP and total government expenditure.
Their cyclical components result from removing HP trends (A = 100). For most countries, the sample used
in the HP-filtering is 1990-2013.

130ther papers that measure fiscal procyclicality as the correlation coefficient between government ex-
penditure and GDP include Frankel, Végh, and Vuletin (2013), Kaminsky, Reinhart, and Végh (2004), and
Talvi and Végh (2005). A limitation of this measure is that it does not deal with reverse causality between
government expenditure and the macroeconomy. However, Ilzetzki and Végh (2008) address this issue using
several econometric tests and confirm that fiscal policy is procyclical in developing countries.

13



inequality decreased at around 0.8 percent per annum, while it seems to have increased
slightly in Costa Rica.

Most of the countries in the sample feature a moderately procyclical fiscal policy, with
a correlation between expenditure and GDP between 0.2 and 0.5, and an average decline of
inequality of 1-1.5 percent per year. Brazil, Ecuador, El Salvador, Mexico, Honduras, and
Panama are in this group. Colombia is an outlier; inequality increased slightly while the
government implemented a moderately procyclical fiscal policy.

The inverse relation between fiscal procyclicality and income inequality is robust to the
sample period and the sample of countries. The technical appendix documents this relation
holds for 2000-2010 and 2003-2008. It also shows it is robust to a smaller group of countries
that includes the arguably bigger economies of Argentina, Brazil, Chile, Colombia, Mexico,

and Peru.

4 The DSGE Model

This section describes a model consistent with the evidence in the previous section that sheds
light on the role of fiscal policy and sectoral allocation on the evolution of the skill premium
over the business cycle. The model is a perfectly competitive small open economy populated
by high-skilled and low-skilled households who supply the labor input used by representative
firms that produce a tradable and a nontradable good. The nontradable sector is relatively
more intensive in low-skilled labor. The government taxes output at a constant rate and

purchases goods according to a policy rule that can be pro or countercyclical.

4.1 Households

There are high-skilled and low-skilled representative households. Both types of households
have access to the international financial market, where they can buy and sell one-period

risk-free foreign bonds. In what follows, individual variables are in lower case; aggregate

14



variables in upper case.
Households choose consumption and labor effort to maximize the expected present-

discounted value of lifetime utility:

o
Max K, Z 5jug+jv(ci,t+j; ni7t+j)7 (1)

CitiMi ¢ -
Jj=0

for i = {H, L}, where H refers to high-skilled households and L to low-skilled households.
¢t is a consumption bundle of tradable and nontradable goods, and n;; is the number of
hours worked by household 7. 3 is the discount factor, and u? is a preference shifter that is

common across households and evolves according to an exogenous stochastic process:

In(uy) = pyln(uy_,) + €, (2)

where p, € (—1,1), and ¢ ~ iid.(0,02) is a preference shock. A positive shock to €’
induces households to be temporarily more impatient, which creates an incentive to increase
consumption and reduce savings (or accumulate debt). T use this preference shock to drive
an economic expansion in the model. This simple way of generating a positive demand
disturbance can be interpreted as a reduced-form counterpart to a benign shock to the
country interest rate premium, which has been found to be an important driver of business
cycles in emerging countries, and Latin American ones in particular.!4

I assume preferences are of the GHH form:'®

1—
[cig — L (nig)] 7

l1—0

v(cinig) = ,

where o > 0 is the coefficient of relative risk aversion, and w > 1 governs the wage elasticity
of labor supply, given by (*/,_1). The consumption aggregator ¢;; is a constant elasticity of

substitution (CES) function that includes tradable and nontradable goods, denoted ¢, and

1Gee, for example, Neumeyer and Perri (2005), Uribe and Yue (2006), and Ferndndez, Gonzélez, and
Rodriguez (2015).
15This preference specification is due to Greenwood, Hercowitz, and Huffman (1988).
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2 ] .
c; 4, respectively:

x—1

Cip = [@i (Cf,t)T + (1)

> =

() (3)

The parameter ¢ € (0,1) governs the share of nontradables in the consumption basket
(it is typically called a measure of “home bias”), and x > 0 is the constant elasticity of

substitution between tradables and nontradables. The price of this basket is given by:

1

Pia = [0 (o) X+ (L= )] 7%, (4)
where p, ; is the relative price of the nontradable good. The tradable good is the numeraire,
so its price is assumed to be equal to one and to obey the law of one price. The price index
Dit, as well as the following demand schedules for tradable and nontradable goods, can be
obtained by solving the problem of consumption maximization subject to a given level of

expenditures:

-X
Dz,
= (—p,:) Ci, (5)
2y

G=-0 (1) e ©

Pit
In addition to purchasing tradable and nontradable goods, households receive a wage in
exchange for labor services, are able to issue foreign one-period debt denominated in units
of the tradable good, and pay lump-sum taxes. Therefore, the period-by-period budget

constraint is given by:

PigCig + (L4 1i0)diy = wigniy + diger — Ty, (7)

where d; ; is the stock of foreign debt held by household 7 at the beginning of period ¢, which

carries an interest rate r;;, w;; is the real wage, and 7} denotes a lump-sum tax payment,
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which is constant across households.

To close the open economy, I assume the foreign interest rate is debt elastic:

rig =71+ (%l 1), (8)

where 7 is the world interest rate, ¢» > 0 governs the intensity of the interest rate premium,
d;’t is the cross-sectional average of debt among households of type ¢, which each household
takes as exogenous, and d; is its steady state level !0

Utility maximization results in standard optimality conditions:

Wit

oy w—1 — P ’ 9
(14,6 pid (9)
1 I u? 1 7 p
{Ci,t - a(ni,t)w] = SR, {% [Cz’,t+1 - ;(nz’,t—&-l)w Zﬁ(l + Ti,t+1)} . (10)

Equation (9) is a labor supply schedule. Importantly, GHH preferences imply that labor
supply is solely a function of the real wage, and in particular, there are no wealth effects on

labor supply. Equation (10) is the household’s intertemporal optimality condition.

4.2 Aggregation

Consumption aggregates and total private foreign debt are given by the following expressions:

Cy = cmy +cry, (11)

Cf = ¢y + iy (12)

16 A debt-elastic interest rate premium is one of several methods that ensure foreign debt is stationary.
See Schmitt-Grohé and Uribe (2003).
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Cf = Chp +Crp (13)

D, =dy;+dp;. (14)

4.3 Firms

Competitive representative firms in each sector choose high-skilled and low-skilled labor
to maximize profits. Both firms produce output according to a constant returns to scale
Cobb-Douglas technology. The government taxes income received by firms at a rate 7 > 0.

Therefore, the tradable firm faces the following problem:

Max  IIf = (1 - 7)Y —wpyNj, — wr Np, (15)

NH,t7NL,t

V= AT (NG (Vg (16)

where Y," is tradable output, A” is a time-invariant total factor productivity index, N, is
the quantity of high-skilled hours employed in the tradable sector, N7, is the quantity of
low-skilled hours, and «, is the output elasticity of high-skilled labor in the tradable sector.'”

Similarly, the firm that produces the nontradable good faces the following problem:

Max I = (1 = 7)p.+Y)" — wm N, — wrNf (17)

N oNE g

Y= A* (Nj,)™ (Vi) (18)

17The Cobb-Douglas production function (16) implies that the elasticity of substitution between high-
and low-skilled labor is equal to one. Duffy, Papageorgiou, and Perez-Sebastian (2004) offer estimates that
range from 1.3 to 10 as a by-product of their empirical analysis of capital-skill complementarity in a panel
of developed and developing countries.
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Profit maximization by firms results in standard conditions for labor demand:

wgy = (1— T)O%NY_}””’ (19)

Wiy = (1 7)1 - a>f\f— (20)

wiy = (1 T)azpz,t]\l/v/_i;7 (21)

Wi = (L= 7)1~ ey (22)
Lt

I assume that the nontradable sector is relatively more intensive in low-skilled labor, so
that a, < a,,. The assumption of a relatively high-skill-intensive tradable sector is somewhat
related to the Dutch Disease literature, which often assumes the manufacturing tradable
sector is “special” in the sense that it concentrates learning-by-doing, increasing returns
to scale, spillover effects, or other positive externalities. See, for example, van Wijnbergen

(1984), Lama and Medina (2012), and Garcia-Cicco and Kawamura (2015).

4.4 Government

The government purchases tradable and nontradable goods, levies taxes on the income re-
ceived by firms, collects lump-sum taxes from households, and issues one-period risk-free
foreign bonds denominated in units of the tradable good. Therefore, the government’s bud-

get constraint is given by:

PG+ (1 +1r)Df = (Y7 + p.,Y7) + T, + DE, . (23)

G, is a CES basket of tradable and nontradable goods purchased at price p¥, and D¢ is

the stock of public foreign debt at the beginning of period ¢, for which the government pays
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the world interest rate r.
Regarding government purchases, I assume the degree of home bias and the elasticity of

substitution between goods are the same as those for private purchases, so that:

X

Gi=|ox (G + (1 - (GD)5 |7 (24)

The price index p& and the demand schedules G? and G¥ can be obtained by solving the

problem of maximizing purchases subject to a given level of expenditure:

1

ptG = [90 (pz,t)l_x + (1 - 90)} I ) (25)
6i = (%) e (26)

Gi=0-9) () G 1)

t

The assumption that home bias in government purchases is the same as that for house-
holds is likely to be conservative for the purposes of this paper. The government demands,
in reality, a substantial quantity of nontradable services for public administration and the
construction and maintenance of infrastructure. A higher, more realistic share of nontrad-
ables in the government’s CES basket would increase the ability of fiscal policy to amplify
an expansion in the nontradable sector.

A fiscal policy rule consists of specifications for total government purchases and lump-sum
taxes that satisfy the government’s intertemporal budget constraint. Letting Y; = Y,*+p,,Y}*
denote gross domestic product (GDP) at time ¢, government purchases are a function of last

period’s output gap—the deviation of GDP from its steady state level Y
Gi=G+¢g- (Y1 —Y), (28)
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where G denotes the steady-state level of purchases, and the parameter ¢ governs their

response to the output gap (Y; 1 — Y), and thus, the cyclicality of fiscal policy:'8

>0 procyclical
dcg =0 acyclical
<0 countercyclical

Lump-sum taxes adjust to stabilize public foreign debt around its steady state level DG:

Ty = ¢T ) (Dﬁk - D_G)v (29)

where the parameter ¢ > 0 determines the strength of the response, and £ is the lag with

which lump-sum taxes respond to deviations of debt from steady state.'”

4.5 Market Clearing Conditions

High-skilled and low-skilled labor—the factors of production—are freely mobile across the

tradable and nontradable sectors, so market clearing requires:

nagy = Ng,+ Npgy, (30)

nL’t = N}it + Nz,t' (31)

Nontradables cannot be exported or imported, so domestic demand must be satisfies by

domestic supply:

Y/ = CF + G2, (32)

Finally, the balance-of-payments identity holds for the small open economy:

18Lim and McNelis (2013) use a similar formulation for government purchases.
YLeeper, Walker, and Yang (2010) use similar debt-stabilization formulations for instruments such as
transfers and tax rates.
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= (D1 = D) + (Dipr = D)) = ¥ = (CF + G| = [rmedns + riadig +1DY] . (33)

~ -\ /

Ve v s
capital account trade balance net interest income

N S
-~

current account

4.6 Equilibrium

The competitive rational expectations equilibrium of the model is a set of sequences

{Y;t 7Yt- 70157015’0157CH,tvCLJ?CH,tvcH,tch,tch,tvNH,tvNH,taNL,tvNL,ta

. . Lz L, DG, . . . . . . . nGloo
nHJhnL,ta Gt7 Gt7Gt7T;f7 Dt 7dH7t7 dL,t7T.H7t7TL,tapz7t7pH,tapL,tapt }t:07

such that the households’ and firms’ optimization problems are solved, and the markets for
goods and factors of production clear, given the initial values D§', djr o, dr o, and the exoge-
nous sequence {u?}>,. The technical appendix lists the system of expectational difference
equations that describe the competitive equilibrium.

I solve the model by linear approximation, and specifically, by taking a first-order Taylor

series expansion around the model’s deterministic steady state.

5 Calibration

The model is calibrated to Argentina. A subset of parameters take values commonly found
in the small open economy DSGE literature. I calibrate others so that the steady state of
the model reproduces several features of Argentina’s economy. The technical appendix offers
details on the derivation of the steady state.

Table 1 summarizes the calibration. The unit of time is a quarter, so the world interest
rate r is set to 1 percent and the discount factor 7 = 0.99. The coefficient of relative risk

aversion o = 2, as is common in the literature. Following Schmitt-Grohé and Uribe (2003),
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Table 1: Calibration of DSGE Model

Symbol Value Description
Parameters
r 0.01 World interest rate
I5} 0.99 Discount factor
o 2 Coefficient of relative risk aversion
1 0.0007 Risk premium parameter
w 3 Governs wage elasticity of labor supply
X 0.44 Elasticity of subst. tradables and nontradables
% 0.44 Share of nontradables in CES baskets
T 0.13 Tax rate
re 1.18 Reaction of government purchases to output gap
or 0.2 Reaction of lump-sum taxes public debt
k 1 Lag in reaction of lump-sum taxes
Ob 0.8 Persistence of preference process
op 0.1 Standard deviation of preference shock
Oy 0.88 Output elasticity of skilled labor (tradable)
Q 0.23 Output elasticity of skilled labor (nontradable)
Restrictions
Sa 0.13 Government spending-to-output ratio
Spy 0.30 Public foreign debt-to-output ratio
St 0.025 Trade balance-to-output ratio
Targets Model Data Description
YH [ 1.30 1.29  Skill premium
r 19 19 % diff. in avg. wages between sectors

the parameter that governs the risk premium on foreign debt ¢» = 0.0007; this small value
ensures stationarity of the debt process without affecting the dynamics of the model. As
in Pieschacén (2012), I set w = 3, which implies a wage elasticity of labor supply equal to
0.5. The elasticity of substitution between tradable and nontradable goods y = 0.44, as in

Stockman and Tesar (1995). Total foreign debt at the steady state is set so that the trade

balance-to-GDP ratio is 2.5 percent, the mean value from 1994 to 2013.

As for the parameters related to fiscal policy, I set the tax rate 7 = 0.13, so that in the
steady-state, the ratio of government purchases to GDP is 0.13, and the ratio of public foreign

debt to GDP is 0.30. These ratios are mean values for the period 1994-2013. Lump-sum

taxes are zero in the steady state.
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To calibrate ¢¢, the parameter that governs the response of government purchases to the
output gap, I regress total government spending on the output gap lagged one quarter, plus

a constant:2°

G, = —0.0022 + 1.1856 - Y, 1 + €, (34)

where ¢ = 1.1856 is significant at the 99 percent confidence level. (The adjusted R? = 0.30.)
I set ¢7, the parameter that governs the reaction of lump-sum taxes to public debt, equal
to 0.2, and assume lump-sum taxes react with a 1-quarter lag (k = 1) to deviations of public
debt from steady state, but the results are not sensitive to this parameter; they are virtually
identical under the assumption of an 8-quarter lag in the response of lump-sum taxes.

The stochastic process followed by the preference shifter is fairly persistent, with p, = 0.8,
so that a one-time shock lasts for about two and a half years. The standard deviation
op = 0.10, roughly a 10 percent increase in the discount factor, so that a shock of this size
generates an increase in aggregate private consumption of about 3 percent on impact.

Finally, T calibrate the output elasticities of skilled labor in each sector, a, and o,
through an iterative procedure. These parameters take values from a grid until the skill
premium in the steady state (“# /,, ) converges to a value close to 1.29, and the difference in
average wages between the tradable and nontradable sectors (which I denote T') converges
to 19 percent. The target for the skill premium *#/,, = 1.29 is the mean ratio of hourly
wages of medium-skilled to low-skilled workers over the period 2003:2-2013:1, taken from
SEDLAC.?! The dynamics of the model are robust to using the wage ratios of high- to
low-skilled workers, or high- to medium-skilled workers as targets for the steady-state skill
premium.

I', the percent difference in average wages between the tradable and nontradable sectors,

20Regression results are based on quarterly data for the period 2000:1-2012:4. I remove an HP trend from
deflated and seasonally adjusted data.

2'Tn SEDLAC, medium-skilled workers are those with 9 to 12 years of formal education, whereas low-
skilled workers are those with 0 to 8 years of formal education.
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is an important target because it proxies the skill intensity of the tradable sector relative
to the nontradable sector. The assumption of free labor mobility across sectors implies that
differences in average wages are only due to differences in skill intensities. Let w® and w?*
denote average wages in the tradable and nontradable sectors, respectively, in the steady
state. These are themselves a weighted average of wages earned by high- and low-skilled

workers in each sector:

. NI NI
wj = —H Wr —+ —L wy,, (35)
Ny + Ny Ny + Ny

for j = {x, z}. Since high- and low-skilled wages are constant across sectors, w* and w* will
differ only if skill intensities—the weights in parentheses—differ. Let I' = (w® —w?) /w*%100,
the percent difference between tradable and nontradable wages. A positive value for I’
implies the tradable sector is relatively more intensive in high-skilled labor. To construct I,
[ compute w” as the average wage in manufacturing, and w? as the average wage in low-skill

services, as defined in section 3, weighted by the share of employment in each sector.??

6 Analysis of the Model Economy

What is the effect of an expansionary demand shock on the model economy, and especially
on the skill premium? Figure 8 shows the dynamic effects of a one-standard-deviation
shock to the preference shifter. In what follows, I explain why the expansionary shock
generates a decline in the skill premium, and then study and quantify the exacerbating

effect of procyclical fiscal policy.

6.1 Effects of an Expansionary Demand Shock

The positive preference shock turns households more impatient, which induces an increase in

consumption of tradable and nontradable goods by high-skilled and low-skilled households

22Data on employment shares also come from SEDLAC.
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Figure 8: Impulse Responses to a Preference Shock
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(sixth and seventh rows of figure 8). Nontradable goods must be produced domestically,
whereas tradables can be imported, so the increase in demand leads to an increase in the
relative price of nontradables (a real exchange rate appreciation) and a drastic reallocation
of high-skilled and low-skilled labor from the tradable to the nontradable sector (second and
third rows). This reallocation results in an expansion of nontradable output, a contraction of
tradable output (first row), and a deterioration of the current account-to-GDP ratio, which
is financed by an increase in foreign debt (last row). Government purchases are procyclical
in Argentina, so the expansionary shock leads to expansionary fiscal policy (fifth row).

The reallocation induces a decline in the skill premium, since the wage earned by high-
skilled workers decreases while the wage earned by low-skilled workers increases (fourth row).
What is the intuition behind the fall in the skill premium? In a nutshell, the increase in
demand for low-skilled labor relative to high-skilled labor triggered by the reallocation to
the low-skill-intensive nontradable sector bids the low-skilled wage up and compresses the
premium. To provide intuition, figure 9 sketches the static effects of the shock on the markets
for high-skilled and low-skilled labor. Due to GHH preferences, labor supply depends only
on the real wage, so equilibrium changes are the result of shifts in labor demand. The
nontradable firm demands more of both high-skilled and low-skilled labor, taking wages as
given. Conversely, the tradable firm demands less of both inputs. In the market for high-
skilled labor (left panel of figure 9), demand by the nontradable firm increases, whereas
demand by the tradable firm decreases. But the tradable sector is more intensive in high-
skilled labor, so the overall effect is a decline in aggregate demand for high-skilled labor,
pushing the equilibrium wage and hours worked down.

In the market for low-skilled labor (right panel of figure 9), demand by the nontradable
firm increases, whereas demand by the tradable firm decreases. But since the nontradable
sector is more intensive in low-skilled labor, the overall effect is an increase in aggregate
demand, which pushes the equilibrium wage and hours worked up.

The developments in both labor markets lead to a decline in the skill premium Z—IZ Since
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the premium is the relative price of high-skilled labor, both firms respond by increasing their

ratio of high- to low-skilled labor. This narrative is illustrated in figure 10, which sketches
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isoquant and isocost curves for the tradable and nontradable firms.

6.2 The Role of Procyclical Fiscal Policy

I now study the role of procyclical fiscal policy in the declining skill premium. In particular, I

use the DSGE model to explore counterfactual scenarios under which Argentine fiscal policy
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is acyclical and countercyclical. Under an acyclical policy, government purchases do not
respond to the output gap, so for this scenario the reaction coefficient ¢ in equation (28)
takes a value of 0. As for the scenario of a countercyclical policy, I assign ¢ a value that
corresponds to the reaction of Chilean government purchases to the output gap. Chile’s
fiscal framework, centered on a structural budget balance rule that allows it to avoid fiscal
procyclicality, is widely considered a feature of sound macroeconomic policy.2?> A regression of
government spending on GDP, analogous to the one described by equation (34) for Argentina,

results in the following fiscal policy reaction function estimate for Chile:

Gy = —0.0006 — 1.0447 - Y, 1 + €,

where QSAG = —1.0447 is significant at the 99 percent confidence level. (The adjusted R? =
0.26.)

Figure 11 shows the dynamic effects of a one-standard-deviation preference shock under
alternative cyclical stances of fiscal policy. Solid black lines reproduce the baseline case of
a procyclical policy, dashed red lines denote responses under an acyclical policy, and dash-
and-dotted blue lines correspond to a countercyclical fiscal policy. As the fourth row shows,
changes in the skill premium are inversely related to the cyclical response of fiscal policy: the
premium declines less than in the baseline case when policy is acyclical, and even less when
policy is countercyclical as in Chile. Why does procyclical fiscal policy exacerbate the effect
of the shock on the skill premium, whereas countercyclical policy dampens it? The answer
is simple. The government receives more tax revenue as a result of the economic expansion.
Under a procyclical rule, it responds by demanding more tradable and nontradable goods,
which exacerbates the reallocation from the tradable to the nontradable sector, i.e., the
increase in demand for low-skilled labor accompanied by a decrease in demand for high-
skilled labor. The result is a larger drop in the skill premium. A countercyclical policy, on

the other hand, dampens the economic expansion, since the government reduces its purchases

23Gee, for example, Medina and Soto (2007), Frankel (2011), and Kumhof and Laxton (2009).
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Table 2: Cumulative Responses to Preference Shock Under Alternative Fiscal Policy Rules

(a) Skill Premium (b) Government Purchases
Qrt.  Baseline Acyclical Countercyc. Baseline Acyclical Countercyc.
t=0 -2.3 -2.3 -2.3 0.0 0.0 0.0
t=2 -6.8 -5.5 -4.6 12.2 0.0 -8.2
t=>5 -10.7 -8.0 -6.6 25.3 0.0 -14.1
t=10  -12.6 -9.3 -7.6 32.6 0.0 -17.3
(c) Nontradable Output (d) Tradable Output
Qrt.  Baseline Acyclical Countercyc. Baseline Acyclical Countercyc.
t=0 2.1 2.1 2.1 -1.6 -1.6 -1.6
t=2 6.2 5.0 4.2 -4.8 -3.9 -3.3
t=5 9.7 7.3 6.0 -7.5 -5.6 -4.6
t=10 11.5 8.5 6.9 -8.9 -6.5 -5.3

Cumulative impulse responses to a one-standard-deviation preference shock at horizon ¢. Percent deviations
from steady state.

of tradable and nontradable goods, mitigating sectoral reallocation and the decline in the
skill premium.

The results in figure 11 are consistent with the empirical evidence on the inverse relation
between fiscal procyclicality and income inequality presented in section 3.

Table 2 quantifies the role fiscal policy plays in the propagation of the shock. It reports
cumulative impulse responses of four key variables at different horizons under the three
alternative policies. The variables included in the table are the skill premium, government
purchases, tradable output, and nontradable output. Government purchases respond with
a lag, so the effects of the shock on impact (¢ = 0) are independent of fiscal policy. But
as quarters go by, the effects become substantial. As panel (a) shows, 10 quarters after the
shock hits the economy, the skill premium has fallen by a cumulative 12.6 percent below
its steady state under the baseline procyclical policy, but only 9.3 percent and 7.6 percent
under the acyclical and countercyclical policies, respectively. In other words, if Argentine
fiscal policy responded as its Chilean counterpart, the cumulative effect of the shock on the

skill premium would be 40 percent smaller.?*

24(1 — 7.6/12.6) * 100 = 40.
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Figure 11: Effects of a Preference Shock under Alternative Fiscal Policy Rules
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Impulse responses to a 10 percent preference shock. Solid black lines reproduce responses under the baseline
value of ¢ = 1.18. Dashed red lines show responses under an acyclical fiscal policy rule (¢ = 0). Dash-
and-dotted blue lines show responses under a countercyclical rule (¢ = —1.05) calibrated to match fiscal

policy in Chile. Vertical axes show percent deviations from the steady state, except for the current account,
and private and public debt, which are ratios to GDP.
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Panels (¢) and (d) of table 2 show the substantial amplifying effect of fiscal policy on
sectoral allocation. Under the baseline procyclical policy, nontradable output expands 11.5
percent over a 10-quarter horizon, but only 6.9 percent under a fiscal response in the style
of Chile’s. Tradable output contracts 8.9 percent under Argentina’s procyclical response,
but only 5.3 percent under the countercyclical fiscal rule. In sum, the countercyclical policy
dampens the effect of the shock on sectoral allocation by 40 percent relative to the procyclical

policy.

7 Conclusion

Income inequality declined substantially within most Latin American countries during the
2000s. This paper argues that at least part of this decline is a cyclical phenomenon: the 2000s
were characterized by an economic expansion during which most countries implemented a
procyclical fiscal policy. A small open economy dynamic stochastic general equilibrium
(DSGE) model shows that a procyclical policy contributes to a decline in the skill pre-
mium—the key driver of the decline in Latin American inequality—by exacerbating a boom
concentrated on nontradable sectors that are intensive in low-skilled labor.

I document that, consistently with this framework, Latin America’s boom was concen-
trated on nontradable sectors such as construction, wholesale and retail trade, restaurants,
and transport, while manufacturing trailed behind. I also show the region experienced a real
exchange rate appreciation during the 2000s. Furthermore, I document an inverse relation
between fiscal procyclicality and income inequality among countries in the region.

The DSGE model used to rationalize this evidence is admittedly simple. High-skilled and
low-skilled labor are freely mobile across the tradable and nontradable sectors. It would be
useful to study a more realistic model in which high-skilled labor receives a wage premium
but is less mobile than low-skilled labor. It would also be useful to model a more realistic

economic expansion, appealing to shocks to commodity prices, interest rates, export demand,
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or the terms of trade, rather than preference shocks.?> Finally, a framework able to relate
the effects of cyclical phenomena and the stance of fiscal policy to the accumulation of skills,
which is absent in this paper, could discriminate between demand and supply forces behind

the cyclical variation in the skill premium.

25There are several papers on the drivers of business cycles in emerging economies that could inform
the choice of shocks. See, for example, Ferndndez, Gonzdlez, and Rodriguez (2015), Mendoza (1995), Kose
(2002), Neumeyer and Perri (2005), Osterholm and Zettelmeyer (2008), and Izquierdo, Romero, and Talvi
(2008).
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