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Abstract

The COVID-19 pandemic marked a watershed for public finances in Latin America and
around the world. Fiscal measures adopted in 2020 to cope with the health emergency
were substantial and affected debt dynamics. While the situation partially reverted in
the following years, public debt is still higher than its recent historical average for most
countries in the region. In this context, the sustainability of public debt dynamics has taken
on renewed importance. In this paper, we extend a standard Debt Sustainability Analysis
(DSA) framework that considers significant features of Latin American economies — such as
the existence of foreign currency denominated debt - by introducing an economic model
that jointly determines future values of key macroeconomic variables. We then compute
different scenarios for Brazil, Chile, Colombia, Mexico, and Peru, illustrating how fiscal and
structural policy changes affect the dynamics of public debt.

Keywords: public debt, fiscal rules, structural reforms, Debt Sustainability Analysis (DSA),
Latin America.

JEL classification: E62, H63, H68.



Resumen

La pandemia de COVID-19 marcd un punto de inflexion para las finanzas publicas en
América Latina y el mundo. Las medidas fiscales adoptadas en 2020 para hacer frente a
la emergencia sanitaria fueron numerosas y afectaron a la dinamica de la deuda. Si bien
la situacion se revirtié parcialmente en los afios siguientes, la deuda publica sigue siendo
superior a su promedio histérico reciente en la mayoria de los paises de la region. En este
contexto, la sostenibilidad de la dinamica de la deuda publica ha adquirido una renovada
importancia. En este documento ampliamos un marco estandar de Andlisis de Sostenibilidad
de la Deuda (DSA, por sus siglas en inglés) que toma en consideracion caracteristicas
significativas de las economias latinoamericanas — como la existencia de deuda denominada
en moneda extranjera— mediante la introduccion de un modelo econémico que determina
conjuntamente los valores futuros de variables macroecondémicas clave. A continuacion
calculamos diferentes escenarios para Brasil, Chile, Colombia, México y Peru que ilustran
como los cambios de politica fiscal y estructural afectan a la dinamica de la deuda publica.

Palabras clave: deuda publica, reglas fiscales, reformas estructurales, Analisis de
Sostenibilidad de la Deuda (DSA), América Latina.

Codigos JEL: E62, HB3, H68.
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1 Introduction

The COVID-19 pandemic marked a watershed for public finances in Latin America and
around the world. Fiscal measures adopted in 2020 to cope with the health emergency were
sizeable and affected debt dynamics. While the situation partially reverted in the following
years — as a result of the transitory nature of most public spending measures and the parallel
increase in public revenues boosted by resumed economic growth — public debt is still higher

than the average of the last two decades for most countries in the region (see Chart 1).

High levels of public debt, high interest rates, and enduring fiscal challenges pose

a threat to fiscal sustainability.

However, most economies in the region rely on fiscal frameworks to keep public
finances on a sustainable path. These frameworks incorporate one or more fiscal rules, such
as budget, debt, or spending targets. Although these rules were temporarily suspended
during the COVID-19 pandemic,’ efforts are currently underway to reinstate them. Additionally,
there have also been proposed parallel structural reforms — aimed e.g. at regulating product
markets more efficiently, promoting international trade, or attracting quality foreign direct

investment (Budina et al., 2023).

In this respect, one of the key tools used to monitor and assess fiscal sustainability
in Latin America (and around the world) is the Debt Sustainability Analysis (DSA) framework.
It provides an analytical framework that enables the projection of plausible future paths for
public debt (see e.g. Alloza et al., 2020). To do this, a DSA framework is fed with multiple
data series and forecasts for key macroeconomic variables, like GDP growth, inflation,
interest rates, and the primary balance, to determine future public debt paths. Therefore,
realistic forecasts are a key ingredient for DSA models. Often, these forecasts are acquired
exogenously, meaning they are obtained using other toolkits? that involve a combination of
quantitative and qualitative methods, and whose results are subsequently incorporated into
the DSA framework. Consequently, the alternative scenarios constructed may not account
for interactions among macroeconomic variables, such as the potential impact of fiscal

policy changes on GDP growth.

In this paper, we propose an extension to a standard Debt Sustainability Analysis
(DSA) framework that takes into account important aspects of Latin American economies,
such as the existence of foreign currency denominated debt.® This extension introduces

an economic model that simultaneously determines future values of key macroeconomic

1 Most countries in the region used escape clauses, ad-hoc procedures, or adapted their fiscal targets.

2 For example, Andres-Escayola et al. (2021) describe how Bayesian vector autoregression (BVAR) models can be used
to project GDP growth in Latin America.

3 Itisimportant to consider this feature due to the varying exposure of countries to exchange rate risks associated with the
rising costs of debt payments when local currencies depreciate. This exposure reflects the heterogeneous composition
of their public debt (foreign and local currency denomination). Foreign currency denominated debt accounts for almost
half of the total general government debt in some countries, whereas in others it is comparatively less significant,
comprising only one twentieth of the total.
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Chart 1
Gross public debt-selected Latin American countries
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variables, and has two main implications. First, it ensures a consistent framework for
generating all macroeconomic forecasts used in the DSA. Second, it captures the interactions
among macroeconomic variables, enabling a theory-consistent propagation of shocks.
Moreover, this economic model has the potential to rationalize other challenges that exist
in standard DSA frameworks, such as accounting for the potential GDP impact of structural
reforms. We then use the model to compute different scenarios for Brazil, Chile, Colombia,
Mexico, and Peru, illustrating the incorporation of fiscal and structural policy changes in the

model, and evaluating their effect on the dynamics of public debt.*

Our simulations show that adherence to fiscal rules can have large positive effects
on the dynamics of public debt, especially for those countries projected to experience
substantial fiscal deficits in the coming years. Our results also indicate that implementing
structural reforms can contribute favorably to public debt dynamics through the potential
GDP channel, resulting in higher rates of GDP growth and, ceteris paribus, lower debt-
to-GDP ratios.

The remainder of the paper is organized as follows: Section 2 characterize the
model; Section 3 describes the calibration of the key parameters; Section 4 discusses the

simulation exercises; and Section 5 concludes.

4 In this paper, we adopt a deterministic approach to Debt Sustainability Analysis. This means that our framework
provides debt simulations under a benchmark scenario, and a number of alternative scenarios in which shocks to key
variables are implemented mostly based on a narrative approach. Alternatives exist mainly in the form of stochastic —i.e.
probabilistic — Debt Sustainability Analysis (see Bouabdallah et al., 2017 for a revision of the literature, and Alloza et al.,
2020 for an example of stochastic DSA).
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2 The model

2.1  The dynamics of public debt

To describe and capture the dynamics of public debt, we adopt an existing state-of-the-art
Debt Sustainability Analysis (DSA) framework that considers significant features of Latin
American and emerging market economies — such as the existence of foreign currency
denominated debt. In this sense, we closely mirror Acosta-Ormaechea and Martinez (2021)

approach.’

More in detail, we follow the literature (e.g. Debrun et al., 2019; Burriel et al., 2022)
and specify a standard equation to track the evolution of public debt over time of the form:

B,=(1+r,)B,_, - PB, + DDA (1)

1)~

where , the public debt at the end of period t, is equal to the stock of past obligations
(B

as the difference between primary government revenues and expenditures, and the deficit-

and the corresponding interest payments (r, x B, ), the primary balance (PB)) — defined

(t-1))’ (1-1))’

debt adjustment term (DDA)) - a sort of residual term capturing all those components that do
not fall into the primary balance category, also known as stock-flow adjustment. They often
reflect government financial transactions (either issuance of debt to finance social security
funds or the acquisition of equities), or the disposal of government financial assets to redeem

existing debt, e.g. as a result of privatization measures (Kezbere and Maurer, 2018).

As suggested by Acosta-Ormaechea and Martinez (2021), it is possible to incorporate
an additional layer to this basic debt dynamics framework: the currency denomination
of debt, being either in local or foreign currency. This is particularly relevant for emerging
markets and developing economies, where foreign currency denominated debt constitutes
about half of the total outstanding government debt (IMF, 2020; IMF, 2022). In other words,
and as explained in Acosta-Ormaechea and Martinez (2021), the total public debt coincides
with the sum of public debt denominated in local currency and in foreign currency. This

means:
B,=BF + e*rBF ()]

where By < B, is the stock of public debt denominated in local currency, and BF < B,

is the stock of public debt denominated in foreign currency. Implicitly, Equation 2 suggests

that we express B, in local currency (e*® is the end-of-period exchange rate).

The existence of local and foreign currency has also implications for the interest

5 This approach has been already applied to analyze public debt dynamics in emerging markets. For example, Diaz Cruz
(2023) exploits Acosta-Ormaechea and Martinez (2021) framework to elaborate scenarios for medium-term trajectories
of public debt for several countries in Central America and the Caribbean.
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payments and the deficit-debt adjustment term.
For the former, this means:

(B, = (7 BE) + @27 BY) ®

t

Indeed, the total sum devoted to interest payments (r,B, ,) can be decomposed into

the interests generated on the share of debt denominated in local currency, B ., on which the

=17
country pays the nominal effective interest rate r'; and the interests generated on the share

of debt denominated in foreign currency, B

., on which the country pays the nominal effective

interest rate r°. It is often the case that ri° = r. The term e®9 is the average nominal exchange
rate, and serves to denominate interest payments on foreign debt in local currency terms.®
For the latter instead, this means that the deficit-debt adjustment term can be decomposed
into two subcomponents, one identifying the “pure” debt creating flow - i.e. the part of
the effect stemming directly from the financial transaction, DD,; and another term, that in the
spirit of Acosta-Ormaechea (2020), we call SF,, identifying the stock-flow adjustment
related to differences in the exchange rates used for converting debt stocks (end-of-
period exchange rate) and debt flows (average exchange rate, used, e.g., for interest

payments). Therefore:
DDA, = DD, + SF, )

Exploiting the identities specified in Equation 2, Equation 3, and Equation 4, and

substituting accordingly in the right hand side of Equation 1, we obtain:
B, = (1+ r9)BF,+ (e + e29 r') Be, - PB, + DD, + SF, 5)

However, rather than debt nominal levels, researchers, policy-makers, and other
relevant stakeholders tend to use an alternative metric: the debt-to-GDP ratio (e.g. Debrun
et al., 2019; Buti and Gaspar, 2021). This is so because GDP constitutes a proxy for the
ability of a country to generate value-added production, and the debt-to-GDP ratio therefore
shows the size of debt commitments relative to its capacity to generate resources (either

monetary or possible to monetize) for repaying debt obligations.

Indeed, again following Acosta-Ormaechea and Martinez (2021), it is possible to rethink
the dynamics of public debt in terms of debt-to-GDP ratio, by dividing all terms of Equation 5 by

nominal GDP (at time t, nominal GDP is identified by P,Y)) and rearranging as follows:

Ic €0 ave eof €0 fc
By Be PuYe (O o e ey 7B PoY, PR DD SF ©®)
PY t’ PLY, PY, e e & 't/ PLY, PY  PY  PY  PY,

tot t=1 71 1 t=1 71 tot

6 The different use of e #° and e comes from the established convention — derived from public finance manuals and
based on rather intuitive grounds — of using end-of-period exchange rates to convert debt stocks from foreign to local
currency (or the other way around), and average exchange rates to convert debt flows.
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Equation (6) can be further transformed. First, by defining a, as the share of public

p Rfc

B cop . .
T‘), g as the change in the end-of-period

debt denominated in foreign currency (a, = <
exchange rate — i.e. appreciation or depreciation rate (&;” =%— 1); g, as the real growth rate
of the economy (95% -1); and n, as the change in price;— i.e. an inflation rate indicator
(’ths—' - 1). Additionally, r, - the interest rate — can be characterized as the average of r’
-the i‘Aterest rate attached to the debt denominated in local currency - and r’ - the interest
rate attached to the debt denominated in foreign currency — weighted by the respective share
of local and foreign currency debt on total public debt, i.e. rt = (1 — o )(1+ 1) + o, (1+ rf) - 1.
Second, by denoting variables identifying ratios in terms of GDP in lowercase. Third, by
introducing dynamics - i.e. focusing on debt changes rather than levels. Once factoring in

these issues, it is possible to finally rewrite it as follows:

T @)
= ey [a+67)5-1] q
T g [ : o b b, - pb,+dd,+ sf,

t-1 (1 + g‘) (1 + .n‘) t=17"t-1 - 1+ g‘) (1 + n‘) t—

b.=by (1+g) (1+m,_,)

2.2 Behavioral linkages in debt projections

Projecting the evolution of public debt implies considering the dynamics of several
macroeconomic variables and their response to different shocks. We follow recent developments
in the literature (e.g. Warmedinger et al., 2015; Hernandez de Cos et al., 2018; Burriel et al,
2022) and implement a series of stylized economic relationships,” by the means of a system
of equations. These equations are a synthetic, backward-looking version of a standard New
Keynesian model (Gali, 2015), in which aggregate demand, inflation, the fiscal balance and the

exchange rate are jointly determined by shocks to macroeconomic fundamentals.

Our first behavioral equation corresponds to an Investment-Saving (IS) curve, linking
real output growth to past output growth, potential output growth, the output gap, the fiscal

stance, and the interest rate. Equation (8) collects these features as follows:
9,=pg,, + (1-p) G+ pAdef™ + 10+ 9(" - ™) ®)

Here, real output growth, g, responds to past output growth g, ,, with elasticity p
capturing the real output growth persistence; to real potential output growth, g, with elasticity

1 - p; as well as to the cyclical conditions of the economy - i.e the output gap - and fiscal
Y,-Y,

and monetary policy. More in detail, the output gap is defined as (y‘ ,where Y, =(1+g)Y,,

denotes the level of real output, and Vt =(1+ @t)VH that of potential real output. The output
gap also affects the output growth rate, as in each period a fraction t of the gap closes.
Monetary policy is inserted as a change of the nominal (marginal) interest rate r", whose
impact on real output growth is a function of the elasticity 9. Fiscal policy is inserted in model
as a shock, AdefPE, whose impact on real output growth is mediated by a fiscal multiplier B,

where the public deficit as a percentage of nominal GDP, def, = E, is defined as the sum of

t

7 Forageneral discussion of so-called Debt Sustainability Analysis (DSA) frameworks, see IMF (2022a), and the references
quoted therein.
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the structural public deficit, deff (or as a percentage of potential GDP defst), and the cyclical
deficit, def?

~ + def? )

def, = def’*

where the cyclical deficit is defined as a proportion (elasticity, €) of (the inverse)

of the output gap, such that the public deficit increases proportionally during recessions
defE = -€0,

The second behavioral equation is a Phillips curve, which links the course of
the inflation rate with the degree of slack in the economy, measured by the output gap
adaptive inflation expectations.

n=E, (n

+00, (10)

t+1)

In turn:

= o+ (1= 0) 4 (m_) + T, + T+ T,_) + 60, + e (11

E, (m 2

t+1)

Equations (11) includes the medium-term inflation target, n° whose weight depends
on o — the anchoring of inflation to the inflation target; past values of inflation whose weight
depends on 1-c; the output gap, O,, whose effect on inflation depends on 6, and the exchange
rate pass-through (to next-year inflation), being  the inflation response to exchange rate

and e, the exchange rate.
The implicit interest rate r, follows the following law of motion:

r=o8r_ +(1-8rm (12)

where § is the interest rate persistence and r" is the marginal interest rate. Given
that in the model there are two types of debt denomination (local and foreign currency), we
exploit the uncovered interest parity (UIP) theory — i.e. assuming open capital accounts,
interest rate differentials are only determined by the expected change in exchange rates —
and formulate Equation (13) as follows:

rme=rmieL E (e,)—e (13)

t

where r ™¢ indicates the domestic marginal interest rate, and r™** the foreign
marginal interest rate (fixed), Ee,, and e are the expected exchange rate in t+1, and the
current exchange rate respectively. This implies that given a foreign interest rate, changes to
the local interest rate stem from the expected exchange rate. Assuming no changes in the
foreign interest rate — or conceptualizing them as changes relative to the domestic rate

— and assuming perfect foresight in exchange rates, Equation (13) can be reformulated
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as follows:

eavg — eeop — eeop _ (e x « A(r"““c _r‘m,lc)
(S I 75 X P BT

) 14

where e is the exchange rate of the year t. The parameter ¢ (0,1) is an adjustment
term for the pass-through of interest rate shocks to the exchange rate, measuring the degree

of capital openness, such that under a fully open capital account ¢ = 1.
Our economic model therefore allows for the introduction of macroeconomic shocks

to several variables, such as the primary balance, the interest rate, the exchange rate, GDP

growth, and potental GDP, in a theory-consistent manner.
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3 Calibration

Calibration requires finding a set of unique values for several common and country-specific
parameters. In our case, this has largely been done by extracting estimates from the existing
literature. In doing so, we take into account Favero et al. (2011) critique — showing the
pervasiveness of country heterogeneity in the size and sign of fiscal policy effects — and use
estimates obtained with region (Latin America) or — when solid evidence is available in favor

of potential within-region heterogeneity — country-specific data.

First, the interest rate of the debt stock changes gradually and depends on the
rollover frequency. The higher the rollover frequency, the higher the persistence of the
interest rate. We calibrate the corresponding parameter é using the average debt maturity

at the country level.®

We obtain the parameter capturing the inflation expectations anchoring, o, from
Gondo and Yetman (2018). This parameter identifies how fast inflation tends to the inflation
target, and it becomes larger with the time horizon as we can add more information to our
expectations. This parameter varies across countries, from 0.6 in Colombia to 0.9 in Chile
for a 12-month horizon. We obtain the parameter measuring the response of inflation to the
output gap, 6, from Agénor and Bayraktar (2010) and Lanau et al. (2018), both indicating
values around 0.1 for Latin America. We then set the exchange rate pass-through parameter,
®, at 0.05. This represents a mid-range value among those reviewed in the literature for Latin
American countries. For example, Farugee (2016) estimates the exchange rate pass-through
toinflation after a 1 per cent increase in the nominal effective exchange rate for Latin American
5 (Brazil, Chile, Colombia, Mexico, and Peru) to be around 0.05 in recent years. Other studies
indicate similar values (Cortes Espada, 2013; Albagli et al., 2015; Borensztein et al., 2016;
Donayre and Panovska, 2016). This relatively low value reflects countries’ commitment to
inflation-targeting regimes and transparent decision-making processes (Lépez-Villavicencio
and Mignon, 2017). We then set the parameter p, capturing the persistence of output growth,
to 0.17, in line with the IMF (2015) and Vianna (2016). The contemporaneous (or “short run”)
fiscal multiplier parameter B captures the impact of public spending on output growth. We
follow IMF (2015), Garry and Rivas Valdivia (2017), and Carriére-Swallow et al. (2021) and
set B=0.55. While the number falls outside (below) the average value range indicated by a
recent meta-analysis (Hlavacek and Ismayilov, 2022), such difference reflects the fact that
output effects of increases in government spending tend to be smaller in emerging markets

and developing economies (llzetzki et al., 2013).

The output gap persistence parameter t indicates the speed of the output convergence
to its potential. We set it to 0.22, as estimated by Alberola et al. (2016) for a sample of Latin
American countries. The cyclical component of the budget relative to the output gap — or in

other words the elasticity of fiscal balance to output growth — corresponds to the parameter

8 It mirrors the average debt maturity assuming that a constant fraction of the outstanding debt matures in each period
and is rolled over at the marginal interest rate.
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Table 1

Calibration of the DSA common parameters

Parameter Explanation Value Source
0 Inflation response to the output gap 0.10 Agénor and Bayraktar (2010) and Lanau et al. (2018)
® Inflation response to exchange rate 0.05 Farugee (2016), Cortes Espada, (2013), Albagli et al., (2015), Borensztein et al., (2016),
Donayre and Panovska, (2016)
p QOutput growth persistence 0.17 IMF (2015) and Vianna (2016)
B Fiscal multiplier 0.55 IMF (2015), Garry and Rivas Valdivia (2017), and Carriere-Swallow et al. (2021)
Output gap persistence 0.22 Alberola et al. (2016)
Elasticity of fiscal balance to output growth 0.20 Martner Fanta (2000) and Alberola et al. (2016)
R) Impact of interest rates on output growth -0.10 Mallick and Sousa (2012)
Table 2

Calibration of the DSA country-specific parameters

Country
Parameter Explanation Source
Brazil Chile Colombia Mexico Peru
Persistence of implicit interest rate 0.73 0.91 0.90 0.87 0.93 Own calculations
Anchoring of inflation to inflation target 0.75 0.90 0.60 0.85 0.80 Gondo and Yetman (2018)
Exchange rate response to interest rate shock 0.16 0.70 0.42 0.70 1.00 Chinn and Ito (2006)

(Chinn-Ito index)

€ in our model, which we set equal to 0.2 across Latin American countries following Martner
Fanta (2000) and Alberola et al. (2016). Thus, the value of the cyclical balance would be €O,. We
also set the parameter identifying the interest rate impact on output growth, 8, equal to -0.1, as

estimated by Mallick and Sousa (2012) for a sample of emerging countries.

We then calibrate the reaction of the exchange rate to a change in the interest
rate— the parameter ¢ — exploiting the Chinn-Ito index (Chinn and lto, 2006). Given that the
Chinn-lto index measures a country’s capital account openness (based on the information
reported in the Annual Report on Exchange Arrangements and Exchange Restrictions),
we are assuming that the higher the financial openness, the stronger the reaction of the

exchange rate to change in interest rates.

To avoid debt projections being dependent on data outliers — a problem similar to
those mentioned by Alvarez and Odendahl (2022) and Carriero et al. (2022) for forecasting
using Bayesian inference — materializing in the last year of data availability, we use the IMF

World Economic Outlook forecasts as a source of information for the two first projection years.

Table 1 (common parameters) and Table 2 (country-specific parameters) summarize

the information available for the entire set of key model parameters.
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4 Simulation exercises

Our economic model allows for the introduction of macroeconomic shocks to several
variables, such as the primary balance, the interest rate, the exchange rate, GDP growth,

and potental GDP, in a theory-consistent manner.

In this section, we will focus on two shocks — the primary balance shock and the
potential GDP shock — and compute different scenarios for Brazil, Chile, Colombia, Mexico,
and Peru, illustrating how fiscal and structural policy changes can be incorporated in the

model. Debt dynamics are data-driven up to 2024,° with simulations starting in 2025.°

Table 3 summarizes the key assumptions for the structural primary balance under
three different scenarios. Chart 2 portrays public debt dynamics for Brazil, Chile, Colombia,

Mexico, and Peru in any of these three different scenarios.

In the first scenario, we keep the structural primary balance fixed at 2023
levels." This is to be interpreted as a simple scenario, depicting the dynamics of public
debt would be in case structural primary balance levels would remain unchanged from
2023 levels. However, governments in Latin America already made fiscal plans for the
coming years and projected their fiscal paths according to reforms already or about to be

implemented, therefore it has not been built with the purpose of being a realistic scenario,

Table 3
Structural primary balance assumptions under different scenarios

Scenario 1: Scenario 2: Scenario 3:
Country Structural primary balance fixed Structural primary balance implied Scenario 2 + structur.al reforms
at 2023 levels (%) by fiscal rules (%)
Brazil -1,7 2025: +0.5%

2026 - onwards: +1.0%

Chile -3.7 2025: -1.1%
2026 - onwards: -0.5%

Colombia +0.5 2025-2026: +0.2%

2027- onwards: +0.3% Scenario 2 + converging to a 90% increase
- . . (]

of potential GDP by 2028
Mexico +1.4 2025 - onwards: +1.5%
Peru -0.7 2025: 0.0%

2026: +0.5%
2027- onwards: +0.7%

9 For years where there is no consolidated hard data yet, we rely on IMF forecasts.
10 It is important to stress that how to approach the construction of a reliable baseline scenario is outside the scope of
this paper to construct a baseline scenario. Often, baseline scenarios rely on concepts such as “no policy change”,
i.e. incorporating all policies already enacted into the baseline scenario, and/or estimated paths for fiscal policy, for
example by using IMF projections for the primary balance. For more details on how to approach the construction of a
baseline scenario, see IMF (2022b).
11 Forecasts for the 2023 structural primary balance are available in the IMF Fiscal Monitor (see IMF, 2023a).
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Chart 2
Public debt dynamics under different assumptions

2.a Brasil
130 % GDP
W Structural primary balance fixed
at 2023 levels
120 B Data (until 2024)
Structural primary balance implied
110 by fiscal rules
| Structural primary balance implied
100 by fiscal rules + structural reforms
90
80 1 1 1 1 1 1 1 1
2018 2020 2022 2024 2026 2028 2030 2032 2034
2.b Chile

% GDP
[ W Structural primary balance fixed
at 2023 levels

60 B Data (until 2024)
Structural primary balance implied
50 .
by fiscal rules
40 I Structural primary balance implied
by fiscal rules + structural reforms
30
20 1 1 1 1 1 1 1 1
2018 2020 2022 2024 2026 2028 2030 2032 2034

2.c Colombia

% GDP
[ W Structural primary balance fixed
at 2023 levels
70 B Data (until 2024)
Structural primary balance implied
60 )
by fiscal rules
50 [ Structural primary balance implied
by fiscal rules + structural reforms
40
30 1 1 1 1 1 1 1 1
2018 2020 2022 2024 2026 2028 2030 2032 2034

NOTE: See Table 3 and text for more details on the scenarios’ assumptions.

but solely of being illustrational of the model potential. In this scenario, the public debt
dynamics show an increasing trend for those countries expected to run structural primary
deficits. Oppositely, those countries expected to run (large) surpluses, such as Mexico
and Colombia, display downward trends in public debt dynamics. In Chart 2, the solid

line depicts this scenario.
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Chart 2
Public debt dynamics under different assumptions (cont’d)
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NOTE: See Table 3 and text for more details on the scenarios’ assumptions.

In the second scenario, we insert the structural primary balance path implied
by existing fiscal rules. Fiscal rules have been varying over time and are currently very
heterogeneous across countries. Sometimes, these rules focus on different fiscal aspects:
budget balance, expenditure, or debt levels."? Translating such rules into clear structural
primary balance targets is not always straightforward. In certain cases, we calibrate the
structural primary balance shock to reach specific primary balance targets (e.g. Brazil).
In other cases, we derive the structural primary balance path from the corresponding
multiannual fiscal framework. In most cases, in this scenario, debt dynamics are not steadily
increasing, but converge towards equilibrium by the end of our projections horizon (2035).
Again, in most cases, debt paths converge towards lower debt levels in 2035 with respect
to Scenario 1, where we keep the structural primary balance fixed at 2023 levels. This is

because the majority of countries in 2023 do not have yet converged towards structural

12 For a more detailed survey on the history, taxonomy, and functioning of fiscal rules, see, e.g., Berganza (2012), Arreaza
et al. (2022), Gomez-Gonzalez et al. (2022), Ulloa-Suarez and Valencia (2022a), Ulloa-Suarez and Valencia (2022b),
and Ardanaz et al. (2023).
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primary balance levels implied by their fiscal rules, which are currently being phased in
gradually following a hold period during the pandemic. In Chart 2, the dotted line depicts

this scenario.

In the third scenario, we complement Scenario 2 by incorporating the adoption of
priority structural reforms,'® operationalized in the model as a 90% higher potential GDP by
2028 onwards. This value mirrors Bailliu and Hajzler (2016) estimates. In Figure 2, the dashed
line depicts this scenario. It is possible to notice that the dashed line (Scenario 3) is always
below the dotted line (Scenario 2): higher potential GDP implies higher GDP growth rates,

and therefore — ceteris paribus — lower debt-to-GDP ratios.

13 Priority structural reforms may include easing product market regulations, boosting trade liberalization/facilitation,
tackling climate change, or promoting digitalization. See IMF (2023b) for more details.

20 DOCUMENTO OCASIONAL N.° 2412



BANCO DE ESPANA

5 Conclusions

In this paper, we integrate an economic model that links and jointly determines future
values of key macroeconomic variables - such as, e.g., GDP growth, inflation, interest
rates, and the primary balance - to an existing state-of-the-art DSA framework that
considers significant features of Latin American economies, including the existence of
foreign currency denominated debt. We calibrate both common and country-specific
parameters of the model by extracting estimates from the existing literature. The inclusion
of our economic model in the DSA framework has two main implications. First, it provides
a consistent framework for generating all macroeconomic forecasts used in the DSA.
Second, it considers the interactions among macroeconomic variables. Therefore, when
a shock is inserted in the model, it will propagate across variables in a theory-consistent

manner.

Our simulations show the substantial beneficial impact that adherence to fiscal rules
can have on public debt dynamics, particularly for countries projected to experience large
fiscal deficits in the coming years. Furthermore, our results suggest that structural reforms
can positively affect public debt dynamics through the potential GDP channel, leading to

higher GDP growth rates and, ceteris paribus, lower debt-to-GDP ratios.

Looking forward, in order to better incorporate the growing concerns related to the
policy challenges posed by climate change (Hansen, 2022; Mongelli et al., 2022), especially
those concerning public debt sustainability (Beetsma et al., 2022; Gagliardi et al., 2022),
the model could be expanded to include the nexus between climate change and economic

policy in the behavioral linkages of debt projections.
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