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Abstract 
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negative consequences in Uruguay. We start by surveying the immediate impact of the shock and the main 
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response had a significant effect on mitigating the negative impact of the pandemic. 
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1 Introduction

The first cases of COVID-19 were registered in Uruguay on March 13, 2020. The
Government quickly took measures to reduce both domestic and international mobility
of the population; although without resorting to extreme measures such as a lockdown.
These restrictions had their correlation with economic, financial, sanitary, and social
policy measures implemented with the aim of mitigating the negative impact of the
pandemic and of the social distancing measures put in place during its first stages.

The COVID-19 shock was overwhelming, with immediate and medium-term economic
consequences. In this paper, we propose an evaluation of the impact of the shock and
of the policy responses undertaken during 2020 and 2021 by the Uruguayan authorities
in order to ameliorate its negative effects. Particular emphasis is put on assessing the
impact on economic activity, inflation, inflation expectations, consumption, investment
and hours worked. In addition to that, we provide empirical estimates of the impact of
the budget effort on aggregate consumption. We also exploit monthly survey data on
firms in order to provide evidence on the effect of the pandemic and the policy response
on their liquidity, access to credit, and preference for the currency of their debt.

During the first weeks of the pandemic, the level of uncertainty was high. The pro-
jection of the epidemiological models we performed alerted the need to reduce mobility
and take social distancing measures. In turn, these measures harmed ample sectors of
the vulnerable populations through a sharp reduction in their income. We estimate that
around 20% of the labor force, composed of independent and informal workers, were espe-
cially exposed to the negative consequences of social distancing and reduction of mobility
measures. Moreover, around 49% of the formally employed population served in very
and somewhat affected sectors (see Section 2.1.2). Hence, it was clear that in addition to
reducing mobility in order to keep the health system in a position to successfully respond
to the infections, it was also necessary to provide social and economic support to the
vulnerable population. The most important social and economic policy responses are
summarized in Section 2.2.

With the aim of projecting the impact of the COVID-19 shock on activity, we devel-
oped a series of high-frequency indicators, short-run projection models, and growth-at-risk
models (see Sections 2.1.3 to 2.1.5). The results of these projections were pretty precise
and they got confirmed afterward by official data. Financial policy measures in response
to the shock include an expansionary monetary policy stance, several measures to fa-
cilitate credit restructuring, extended maturity, grace periods, and additional flexibility
to help financial institutions to monitor credit and support those viable firms that were
affected by the pandemic. Among these policies, the government extended an existing
public credit guarantee scheme in order to facilitate credit provision to small and medium
enterprises and avoid a potential credit crunch. See Section 2.2.2.
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In order to assess the impact of these policies, we take a threefold approach. First,
from an aggregated point of view, we use a macroeconomic projection model to assess the
impact of the expansionary monetary policy on GDP gap, inflation and inflation expec-
tations (see Section 3.1). Results show that the impact of expansionary monetary policy
on the level of activity during 2020 is around 1.4%. Interestingly, the impact of monetary
policy on the year-on-year inflation rate at the end of 2020 is also estimated at 1.4%.
This approach is complemented by using the DSGE model (see Section 3.2). It should
be noted that the impact of monetary policy on economic activity is consistent across
approaches. In turn, DSGE estimates also suggest that expansionary monetary policy
cushioned the fall in consumption and investment with impacts estimated at around 0.4%
and 2.3%, respectively.

Second, we use a vector error-correction model to evaluate the impact of the fiscal
and financial measures implemented by the government on private consumption (see
Section 3.3). More precisely, we take an aggregate approach and estimate a vector error-
correction model where households’ consumption is explained by the budget effort and
financial conditions. The fiscal measures implemented by the Uruguayan government in
response to the pandemic were aggregated in the COVID-19 Fund, a separate account that
facilitates fiscal accountability. Regarding financial conditions, we find that during the
COVID-19 pandemic quantity variables (e.g. new loans to firms) gained importance over
the price factor that was the only one significant before the pandemic started. Overall,
we find that per-capita welfare losses would have been 0.7 percent higher during the first
quarter of 2021 and 1.9 percent higher in the second quarter had not public help been
implemented.

Third, we use granular, firms’ survey data to assess the impact of monetary and
regulatory measures on firms’ liquidity, loans currency preferences, and access to credit
(see Section 3.4). Firms’ responses suggest an increase in their liquidity, an improvement
in their perception of the facility to access credit, an increase (decrease) in the preference
for domestic (foreign) currency-denominated credit, and a reduction in the interest rate
of credit in local currency. The empirical analysis confirms these results. More precisely,
the preference for liquidity and credit in local currency is negatively correlated with the
interest rate in local currency. This suggests that the impact of the policy measures
on this variable transmits to firms’ liquidity and currency preference. Moreover, the
interest rate in local currency is negatively correlated with the ease of access to credit, in
particular bank loans. These results also hold if we consider the expected ease to access
credit for the next three months.

Overall, our evaluation of the impact of the policies in responses to COVID-19 in
Uruguay shows that they have a significant effect on mitigating the negative effects of
the pandemic. Hence, this paper informs about a toolkit that has shown useful and set
a roadmap for action in future, similar events.
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The paper is structured as follows. In the next section, we survey the immediate
impact and policy responses to COVID-19 in Uruguay. This section presents a brief
description of the real-time projections performed during the first week of the pandemic,
which alerted to the magnitude of the shock and justify a rapid response. The focus on
the description of the policy reaction is on economic and financial measures. Section 3
presents the methodologies and main results of the impact evaluation exercises. Section
4 ends with final remarks. Tables and other material are in the Appendix.

2 COVID-19: Immediate impact and policy responses

Uruguay declared a health emergency on March 13, 2020. That day the first cases
of COVID-19 in Uruguay were reported. The Government quickly took measures to
reduce both domestic and international mobility of the population, but without resorting
to extreme measures such as a lockdown. At the same time, other sanitary and non-
sanitary measures were put in place to mitigate the negative effects of the pandemic.
Health measures aimed to reduce infections, increase the capacity of the health system,
and included the vaccination of a large proportion of the population. Both the pandemic
itself and some of the measures taken to reduce its propagation had a negative, immediate
impact on a large part of the population and several economic sectors. With the objective
of supporting the affected households and economic sectors, several measures were taken
to support the labor market, provide liquidity through expansionary monetary policy,
foster credit through regulatory forbearance and public credit guarantees, and subsidize
the most affected families and economic sectors.

Tables A.1 and A.2 in the Appendix present a detailed list of the health, social and
economic measures implemented to mitigate the negative impact of the COVID-19 in
Uruguay.1 In this section we first present an overview of the immediate impact of COVID-
19 in Uruguay. For so doing, we will describe some of the real-time monitoring tools we
developed and used during the first week of March 2020 to evaluate the likely impact
of the shock and to forecast its consequences. This analysis, together with those from
others, added critical information for the decision-making process in a stressful situation.
A description of the key policy responses is in the second part of this section.

1See also Chapter 4 of the 2020 Statement of the Government to Congress for a detailed summary
of the policy response to the COVID-19 health emergency: https://www.gub.uy/ministerio-economia-
finanzas/sites/ministerio-economia-finanzas/files/documentos/publicaciones/Exposición de motivos.pdf.
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2.1 Immediate impact: real-time monitoring and projection

2.1.1 Epidemiological models

Once the virus was detected in Uruguay, one of the main questions was about the
spread of the virus, its velocity, and its capacity to saturate the health system. For this
purpose, we estimated SIR (Susceptible, Infected, Recovered) and SEIR (Susceptible,
Exposed, Infected, Recovered) models.2 It was relevant to incorporate the characteristics
of the country, particularly the high coverage of the health system, into the models. Using
different calibrations for the epidemiological models, we produce estimates of the spread
of COVID-19 in Uruguay to obtain projections of the velocity of contagion and assess the
capacity of the health system to cope with the disease. The projections alerted to the
need to reduce mobility and take social distancing measures.

2.1.2 Vulnerable population

Social distancing and reduction of mobility measures were necessary for any attempt
to keep the health system in a position to successfully respond to the infections. These
measures came with another immediate, negative consequence: vulnerable households
and independent workers were deeply affected by a reduction in their income.

Table 1: Work formality
(% of total, 2018)

Dependent Independent
Formal 55 15
Informal 11 19
Source: BCU based on ECH and INE.
Note: Formal workers pay contributions
to the Social Security System.

The first set of government measures in support of affected workers were announced
on March 19, 2020. However, they reached basically dependent and formal workers. At
this moment, our team worked on data from the continuum households’ survey (Encuesta
Continua de Hogares - ECH) to estimate those households that being vulnerable were
not covered by the measures.3 Table 1 shows that around 20% of the labor force is
composed of independent workers in the informal sector. This segment of the labor force
was especially exposed to the negative consequences of social distancing and reduction
of mobility and was supported by special packages of measures by the government. As
we will see in Section 3.3, these measures had a significant, positive impact on aggregate
consumption.

2We are especially thankful to María Victoria Landaberry for her work with these models.
3We are especially thankful to Marcelo Álvez, Fernando Borraz y Rodrigo Lluberas for their work in

this assessment.
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Figure 1: Vulnerable workers by activity sector
(thousands of people)

Source: BCU based on ECH

Another look at the immediate impact of the COVID-19 on employment and income
comes from assessing the population whose employment may be affected by the emergency
situation. The vulnerability of a working position is identified according to two possible
causes: i) teleworking is not easily applicable in its activity sector, and ii) the production
of the activity sector may suffer from social distance measures. As a result of the analysis,
approximately 800 thousand workers (49% of the employed population) were identified
to have labor ties of medium or high vulnerability (see Figure 1).

2.1.3 High-frequency indicators

In order to have a real-time picture of the impact of COVID-19 and the measures
undertaken to mitigate its negative effects on activity, we developed a series of monitoring
tools using high-frequency indicators.

To start with, mobility indicators came from sources like Google, Apple, and Waze,
but also from Corporación Vial del Uruguay (CVU), the consortium managing tolls in
the country. Figure 2 shows these indicators. Interestingly, mobility in national routes
recovered before other figures as a result of the decision that some economic sectors, like
‘Construction’, would return to work by the end of April 2020.

One of the main concerns, when the first cases were detected in Uruguay, was to obtain
data that would allow us to monitor and project economic activity. As is well known,
traditional variables are available with delay and in a context of extreme uncertainty, it
was essential to have data in (almost) real-time. Hence, we exploit real-time data on
electricity and fuel consumption.4

Figure 3 presents the electric power demand as an hourly average on Friday of every
week. The curve for March 13th, the day the first positive case was reported, may be

4We thank Pablo Picardo for his work on these indicators.
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Figure 2: Mobility indicators

Source: Government budget document

considered the benchmark. The message is clear in the sense of the big fall in electricity
consumption in the following weeks. The fall is deeper in the afternoon when most
commercial activity usually takes place, and shallower during the night when most people
are at home.

Figure 3: Electric power demand
(MV, hourly average on Friday of every week)

Source: BCU based on ADME

Regarding fuel consumption, we also observe an enormous fall during the first week
of the pandemic. Figure 4 shows the massive fall in the sale of diesel, in particular in the
area of Montevideo as a consequence of the reduction in mobility. The reduction in the
demand for gasoline was even larger and more persistent. Diesel is mainly used in trucks,
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buses, and machinery that recovered activity before general mobility, for which gasoline
is mainly used in private cars.

Figure 4: Sale of diesel
(Variation with respect to the same period of 2019)

Source: BCU based on ANCAP

The use of geo-located fuel sales outperforms other mobility indicators (e.g. Google
mobility) to forecast activity. For instance, looking at the sales of diesel by region allows
us to anticipate the impact of the pandemic in different productive activities. For exam-
ple, in the period of reduced mobility, there was a drop in the activity associated with
tourism and services which is similar to the drop in fuel sales in its region of influence,
i.e. mostly the south of the country. However, in the region of rice production, there is
no drop in diesel sales but an increase (see the green circle to the east of the country
in Figure 4). Although mobility was reduced, economic activity in that region increased
because it coincided with the harvest period. This distinction was very important for our
main objective, which was to forecast economic activity in real-time.

2.1.4 Short-run projections

By the end of March 2020 and after a couple of weeks since the first positive cases
appear, we develop some simple projection models of economic activity. First, we estimate
a three-stage estimation model using as explanatory variables the demand for electricity
and fuel. The model that used electricity demand forecasts a fall in the level of activity
for March 2020 with respect to February 2020 of around 14% (see Table 2). Since in
normal times the fall should be only 2%, one can infer that the immediate impact on
activity was massive and in the order of 12%.
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Table 2: Three-stage estimation using electricity demand

Activity index Variation
February – real 160
(1) March – normal 157 -2.0%
(2) March – stressed 138 -13.9%

Source: BCU

Table 3 shows the result of an Ordinary Least Squares (OLS) estimation in differences
of the variation in the activity index taking the demand of electricity, diesel, and gasoline
as explanatory variables. The results confirmed the previous figures with falls in the
activity of around 10% for March and 17% for April.

Table 3: OLS in differences model of the variation in the activity index, taking as ex-
planatory variables electricity demand, diesel and gasoline sales

Variation in Activity
March – respect to fitted -10.0%
April – respect to fitted -16.9%

Source: BCU

Once the official figures of GDP growth were released around six months later, we
were able to confirm the precision of our projections: GDP fell around 13% in the second
quarter of 2020 (see Figure 5).

Figure 5: Variation in GDP

Source: BCU
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2.1.5 Growth-at-Risk model

In Landaberry et al. (2021), the Growth-at-Risk (GAR) methodology of the Interna-
tional Monetary Fund (Prasad et al., 2019), was applied to the Uruguayan case. Variables
from the external, financial and real sectors were used to project the distribution func-
tion of GDP. The variables considered in each sector were the same that were used in the
construction of the financial instability index (see Landaberry, 2015, 2017). The method-
ology also allowed to simulate shocks on the variables, which reflect the risk scenarios
and to observe the changes in the distribution with respect to the baseline scenario.

The density of Uruguay’s GDP growth for 2020 before and after the shock is presented
in Figure 6. The baseline scenario for GDP growth in 2020 incorporated the information
from the indicators as of March 2020. In this scenario, the probability that the economy
would contract was 29%, and there was a 10% probability that the contraction would
be greater than or equal to -2.6% and a 5% probability that the contraction would be
greater than or equal to -4.9% (Table 7).

Figure 6: The density of the variation in GDP - Uruguay 2020

Source: Landaberry et al. (2021)

Table 4: 2020 GDP growth projections in base and COVID-19 scenarios

Base scenario COVID-19 scenario
GAR 5% -4.9 -8.6
GAR 10% -2.6 -6.9
Prob. of contraction 29% 83%
Mode 1.6 -4.1

Source: Landaberry et al. (2021)

The COVID-19 scenario was defined as a shock to the external and real sectors of 2
standard deviations. The choice to affect these partitions, as well as the magnitude of the
impact, arose from the result obtained in the financial instability indicator. According to
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these results, the COVID-19 shock materialized as an external and real shock, while the
financial sector indicator remained at levels similar to those observed before the shock
(see Figure 7). In turn, the shock in the real and external sectors observed with data as
of March is similar to a shock of two standard deviations of the corresponding indices.

Figure 7: Financial instability indicators

Source: Landaberry (2015) and Landaberry (2017)

In the COVID-19 scenario, a strong shift to the left of the growth probability dis-
tribution for 2020 was observed. In this case, there was a probability of 10% that the
contraction was greater than or equal to -6.9% and a probability of 5% that the con-
traction was greater than or equal to -8.6%. The most probable value in this scenario
(mode) was -4.1%. Several months after, when the official figures of GDP for 2020 were
published, we were able to confirm the accuracy of these projections: GDP growth in
2020 was -5.9%.

2.2 Policy responses

The policy response to the COVID-19 has its core in health measures. In the first
place, via restrictions that seek to reduce infections. These are measures mainly focused
on the reduction of mobility and requests to minimize social meetings. Second, a set
of measures aimed at increasing the capacity of the health system, mainly by increasing
hospital and ICU places, but also by defining protocols regarding the care for non-priority
pathologies. The primary aim of this response was to avoid saturation of hospitals in the
event of a wave of infections. Third, vaccination. Table A.1 in the Appendix presents an
overview of the health measures.

In this section, we will focus on providing an overview of social, economic, monetary,
and regulatory responses that were put in place to mitigate the negative, immediate
impacts that we described previously. Then, in the next section, we will evaluate the
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impact of these measures on key economic and financial variables.

2.2.1 Social and economic measures

The economic policy response seeks to reduce the impact on general and sectoral
economic activity caused by the restrictions on mobility. These economic measures are
taken in a complex scenario, with very weak GDP growth since 2015, a compromised
fiscal framework (i.e. a public deficit-to-GDP ratio of 5%), a growing public debt-to-
GDP ratio (67% in 2019), and an inflation rate (8.79% in 2019) above the inflation target
range (i.e, between 3% and 7 %) with inflation expectations anchored above the upper
bound of the target range.

Social and economic policy response focused on the labor market by extending the
regular unemployment subsidy and giving monetary aid to those who were not covered
by the formal social security network. We also document the sectoral measures carried
out in order to protect the firms harmed by the reduction in mobility, mainly in trans-
port, tourism, services, and commerce. Table A.2 in the Appendix presents a detailed
description of the policy measures.

Uruguayan economic institutions have used the already comprehensive social spending
links to implement the policy relief. Automatic stabilizers, like unemployment subsidies
and disease leaves, have been improved (see Figure 8) and monetary subsidies were rein-
forced to fight the negative economic effects of the pandemic.5

Figure 8: Beneficiaries of unemployment insurance
(thousands of people)

Source: BCU based on BPS

5“Tarjeta Uruguay Social”, a mobile phone application through which beneficiaries receive the sub-
sidy, and “Asignaciones Familiares”, public health care, and soft credits have been the main instruments
for policy implementation.
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In Section 3.3 we assess the impact of these measures, which are summarized in the
budget effort exerted during the pandemic, on households’ consumption.

2.2.2 Financial measures

Banco Central del Uruguay and the fiscal authority started to undertake a series of
financial measures aimed to secure the payment chain, provide liquidity, and foster credit
in order to help to keep the economy’s engine functioning.

Figure 9 describes the monetary and regulatory measures implemented by Banco Cen-
tral del Uruguay.6 Given the huge impact on economic activity and the need of providing
liquidity to businesses, the monetary policy takes an expansionary stance immediately
after the first positive cases of COVID-19 were confirmed. In addition to that, a series of
actions to support credit provision was taken, particularly in domestic currency. There
were temporary reductions in reserve requirements that were linked to the credit growth
of financial institutions. Besides, the financial supervisor implemented several measures
to facilitate credit restructuring and to extend the maturity of loans. It also put into
operation other flexibility measures to help financial institutions to monitor credit and
to support those viable firms that were affected by the pandemic.

Figure 9: Monetary and regulatory measures

Source: BCU

The government extended an existing public credit guarantee scheme in order to
facilitate credit provision to small and medium enterprises (SMEs) and avoid a potential
credit crunch. Credit granted using the scheme reached a total of USD 780 million, which
on average represented almost 13% of total monthly credit granted to SMEs. At its peak
in August 2020, 27% of the credit to SMEs was backed with this public guarantee scheme.

6For a detailed description of the policy measures implemented in response to COVID-19 visit
https://www.bcu.gub.uy/Comunicaciones/BCU-Abril-2020/Paginas/Default.aspx.

12



Figure 10 shows the monthly evolution of credit granted and the related guarantee, which
on average represents an 80% coverage rate.

Figure 10: Credits granted with a public credit guarantee
(millions of dollars)

Source: SiGa Emergencia

In Sections 3.1 and 3.2 we evaluate the impact of monetary policy measures on the
GDP gap, inflation, inflation expectations, aggregate consumption, and investment. In
Section 3.4 we analyze the impact of financial measures, in particular public guarantees
and supervisory flexibility measures, on the financial situation of firms.

3 Impact evaluation

In the previous section, we provide estimates of the immediate impact of the emergence
of COVID-19 in Uruguay. We also overview some of the key policy responses undertaken
to mitigate the negative effects of the pandemic. In this section, we assess the impact of
these policy actions. We take a threefold approach.

First, we use a macroeconomic projection model to assess the impact of the expan-
sionary monetary policy on GDP gap, inflation, and inflation expectations. This exercise
is complemented by using the DSGE model to assess the impact on GDP, aggregate
consumption, investment and hours worked. This approach has advantages because the
effect of the health crisis and the monetary policy implemented is identified in two dif-
ferent frameworks of analysis. However, it should be noted that for COVID-19 analysis,
macroeconomic models should be combined with disease transmission models to include
dynamics of outbreak spread and assess their effects. Mathematical models such as
SIR (Susceptible-Infectious-Recovered) models produce disease evolution curves through
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which macroeconomic models can more accurately capture the impact, both of the dis-
ease and of the measures implemented to contain it, on production, labor supply, and
consumption. This feature is not present in the models considered. Additionally, the
framework of this model has some limitations, as it is based on linear approximations
around a stable long-run equilibrium. This means that it may not be the best tool to
capture the effect of large macroeconomic shocks such as those caused by COVID-19,
particularly if they trigger nonlinear dynamics in some macroeconomic variables such as
capital flows or the nominal exchange rate. Moreover, the large macroeconomic shock
resulting from the pandemic represents a challenge for the estimation of potential GDP,
especially the identification of the permanent and temporary components of the shock
(supply and demand shock). In addition, the COVID-19 pandemic may have altered the
long-run relationships between macroeconomic variables. On the one hand, this may have
affected the stability of the parameters and, on the other hand, it could have had effects
on long-term growth. These aspects, however, remain the subject of future research. The
methodological option adopted consisted of maintaining the original assumptions of the
models, prioritizing the analysis of the crisis in a framework of uncertainty.

Second, we use a vector error-correction model (VECM) to evaluate the impact of
the fiscal and financial measures implemented by the government on private consump-
tion. The policy response to the pandemic is instrumented by two variables: on the one
hand, government expenses that include the so-called Covid Fund and, on the other,
an aggregate financial indicator. The effect of such policy on economic welfare is ap-
proximated by comparing the performance of private consumption with and without the
policy relief. The VECM methodology captures a historical underlying relationship in
the Uruguayan economy between government expenses and private consumption, a clear
reflexion of the welfare state implemented in Uruguay since the early twentieth century.
In addition, VECM’s short-run dynamics adjusts any deviation of private consumption
from that long-run equilibrium relationship and captures other short-run movements in
private consumption. Nevertheless, the estimation strategy relies on parameter stability
after the shock.

Third, we use firms’ survey data to assess the impact of monetary and regulatory
measures on firms’ liquidity, loans currency preferences, and access to credit. The possi-
bility of surveying firms monthly during the first stages of the pandemic provides timely
information to monitor their situation and the immediate impact of the policy response.

3.1 Macroeconomic projection model

3.1.1 The model

The Macroeconomic Projection Model (MPM) is a semi-structural New Keynesian
model (Carballo et al., 2015; Carballo, 2022). Domestic firms operate in monopolistic
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competition and there are price rigidities. The model is semi-structural in the sense that
the equations have a clear economic interpretation, although it is not micro-founded. It is
a stochastic general equilibrium model, with rational expectations. The model is defined
in gaps, so it operates based on cyclical oscillations of output, real exchange rate, and real
interest rate around their long-term trends. As these long-term trends are unobserved
variables, we use estimates derived from the application of a multivariate Kalman filter.
In turn, the growth rates of the long-term trends converge to an exogenous steady state
that is associated with the long run.

The MPMmodel consists of six behavioral equations that represent aggregate demand,
aggregate supply for tradable and non-tradable, the formation of expectations of the
private sector, the uncovered interest rate parity condition and the monetary policy rule,
respectively:

ŷt = β1ŷt−1 + β2r̂t + β3ẑt + β4ŷ
∗
t + εŷt , (1)

πntxt = α1π
ntx
t−1 + (1 − α1)πe,ntxt+1 + α2ŷt + α3ẑ

ntx
t + επ

ntx

t , (2)

πtxt = α4π
tx
t−1 + (1 − α4)πe,txt+1 + α5ŷt + α6ẑ

tx
t + α7(ẑt − ẑt−4) + επ

tx

t , (3)

Expt = γExpt−1 + (1 − γ)[ψπY oYt+1 + (1 − ψ)πTt+1] + εExpt , (4)

st = θ1Etst+1 + (1 − θ1)(st−1 + 1
2(πt − π∗

t + ∆z̄t)) + (i∗t + %t − it) + εst , (5)

it = ρiit−1 + (1 − ρi)[r̄t + πTt + +απ
(πt − πTt ) + (πt+1 − πTt+1)

2 + αyŷt] + εit, (6)

where ŷt, r̂t, ẑt, ŷ∗
t represent the deviations of output, real interest rate, real exchange rate,

and foreign output from their respective non-inflationary (natural) levels, Expt stands for
the expectations of the private sector (six months ahead), πntxt , πtxt represent non-tradable
and tradable inflation, (ẑt− ẑt−4) captures the direct effect of international inflation, st is
the nominal exchange rate, ∆z̄t represent changes in the trend of the real exchange rate
and it is the nominal interest rate. Structural shocks are denoted by εt. All variables are
in logs, except for interest rates.

Equation 1 represents aggregate demand. Monetary conditions are captured by the
two principal channels of transmission of monetary policy, via interest rate movements
that generate an intertemporal substitution of consumption and affect investment, and
through real exchange rate from the substitution between domestic and imported goods.

15



The behavior of external products has an impact on exports and thus on economic activity.
Inflation dynamics are inspired by the New-Keynesian Phillips curve. In this concep-

tual framework, inflation is a prospective process derived from the profit maximization
of firms operating under monopolistic competition and price rigidity. Thus, inflation
depends on the deviation of real marginal cost (averaged across firms) with respect to
its steady-state level and expected future inflation. So, expectations play a central role
in price formation in these models, via the assumption of rational expectations. How-
ever, several empirical papers have documented significant departures from the rational
expectations assumption under full information in the short run.

In the MPM these features are introduced by an equation for the formation of private-
sector inflation expectations. For this purpose, we use data from the expectations survey
conducted by the BCU among local analysts. Following Branch (2004), private sector
expectations are considered to adjust adaptively (Equation 4). This model considers an
adaptation of the predictor proposed by Branch (2004) considering a weighted average of
expectations consistent with the model and the inflation target as the inflation forecast.

The non-tradable component of the CPI basket is modeled through a New-Keynesian
Phillips Curve (Equation 2), where the forward-looking term is an average of expec-
tations consistent with the model and inflation expectations from the BCU survey of
professional forecasters. The persistence component represents the share of firms that
have a backward-looking behavior, considering that not all firms adjust prices in t opti-
mally, but index their prices to past inflation. Finally, a term that accounts for the degree
to which cost movements affect price formation is included. As a measure of marginal
costs, a proxy is incorporated that arises from the output gap and the real exchange rate
gap. The output gap is the proxy for the real marginal cost of producers of domestic
goods, while the real exchange rate gap is associated with the use of imported inputs in
the production of the domestic good and the existence of dollar-denominated domestic
goods.

The Phillips Curve for tradable goods described in Equation 3 is similar to that of non-
tradable, with a greater weight of the international component. Given the nature of these
goods, with a high preponderance of imported goods and export commodities, a greater
impact of international prices on price formation is to be expected. For this reason, in
this case, the marginal cost depends mostly on the relative price gap of tradables and, to
a lesser extent, on the output gap. The introduction of price rigidities allows to reflect
the existence of non-competitive market structures that result in failures of the law of
one price, in the case of imported goods, and special conditions of access to international
markets in the case of export commodities (see Basal et al., 2016).

Exchange rate formation is based on the uncovered interest rate parity (Equation 5),
where the expected depreciation is equal to the differential between the domestic and
international rates, plus a premium for country risk. In this framework, the exchange
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rate tends to increase if there are positive depreciation expectations, if there is a gap
between domestic interest rate and international interest rate, and if there is an increase
in the risk premium. Likewise, the formation of exchange rate expectations arises as a
weighted average of agents who have rational expectations and agents whose expectations
are formed from the observed value of the spot exchange rate in t− 1 and the deviation
of long-run domestic inflation with respect to international inflation, adjusted by the
equilibrium real depreciation rate, on a quarterly basis.

The central bank’s reaction function is represented by a Taylor-type monetary policy
rule (Equation 6), according to which the interest rate reacts to average deviations in
the inflation rate in t and t+ 1 with respect to the inflation target and the activity gap
with respect to its trend level. Likewise, an inertia term is incorporated to characterize
the behavior of the interest rate, and a monetary shock or surprise term is included to
capture potential deviations from the monetary policy rule.

3.1.2 Main results

In 2020 Uruguay implemented an expansionary monetary policy focused on easing
monetary conditions that did not imply a restriction for economic activity in the face of
the pandemic. This implied a sharp fall in real interest rates, which cushioned the fall in
economic activity and generated a further increase in inflation (Figures 11 and 12).

Figure 11: Short-run interest rate - percentage points

Source: Authors’ calculations.
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Figure 12: Real interest rate - percentage points

Source: Authors’ calculations.

Historical decomposition is used to quantify the impact of shocks on the evolution of
variables of interest. This tool facilitates the explanation of the observed phenomena and
the transmission mechanisms through which shocks propagate to the rest of the economy.
It allows to decompose the deviation of each endogenous variable from its steady-state
into the effect of initial conditions (deviation from the steady-state in period 0) and the
sum of all contributions of shocks in the model for the rest of the periods. The state-space
representation allows to use the Kalman filter to estimate the unobservable variables, and
in particular the structural shocks. In this way, it is possible to reconstruct the evolution
of each of the observable variables of the model from the contribution of each shock. Table
12 in the Appendix presents the classification of shocks used for analytical purposes.

Impact on output gap

Figure 13 shows the evolution of the output gap in 2017-2020. As it can be seen, in
2020 economic activity tended to deviate sharply from its trend level, showing a trough
by the second quarter and a rebounding afterwards. However, had the monetary policy
measures not been implemented, the contraction in output would have been higher.
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Figure 13: Output gap 2020

Source: Authors’calculations.

Figure 14 presents the contributions of shocks to explain the output gap in 2020. The
impact of monetary policy shocks on the level of activity is estimated at 1.4%. The re-
maining shocks were contractionary during 2020, with a greater share of those associated
with the behavior of aggregate demand. International contractionary impulses came from
external demand and international deflation. Financial variables were contractionary,
mainly through shocks on financing premiums. Cost-push shocks and private-sector in-
flation expectations shocks affected economic activity in a contractionary manner.
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Figure 14: Historical decomposition - output gap, average 2020

Source: Authors’calculations.

Impact on inflation

Figure 15 shows the evolution of the year-on-year inflation rate during 2020 and the
inflationary path in the absence of monetary policy shocks.

Figure 15: YoY Inflation rate

Source: Authors’calculations.
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The historical decomposition shows an impact of monetary policy of 1.4% on the year-
on-year inflation rate at the end of 2020. Shocks to inflation targets were also significant
as another form of easing monetary conditions. Likewise, the model identifies an infla-
tionary impact of cost-push shocks and private-sector inflation expectations disturbances
during 2020. Disinflationary impulses came from international deflation and exchange
rate shocks.

Figure 16: Historical decomposition - inflation rate, 2020 fourth quarter

Source: Authors’calculations.

Impact on inflation expectations

Inflation expectations also reacted during the shock. Figure 24 shows the evolution of
inflation expectations during 2020 and its path in the absence of monetary policy shocks.
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Figure 17: YoY Private sector inflation expectations six months ahead

Source: Authors’calculations.

Figure 18 shows how the value of expectations for the last quarter of 2020 is ex-
plained by the model shocks. In 2020Q4 professional forecasters expected an inflation
rate of 7.5% six months ahead, 3 percentage points above the inflation target. Of this
deviation, 2 percentage points are explained by the gradual convergence to the long-term
inflation target and 1 percentage point by the expansionary monetary policy. These two
factors explain almost all of the deviation of inflation expectations from the target. The
inflationary effect of cost-push shocks would have been offset by the contractionary ef-
fect of shocks from international deflation and the downward adjustment of the nominal
exchange rate, country risk premium, and expectations after the shock of 2020Q2.
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Figure 18: Historical decomposition - inflation expectations, 2020 fourth quarter

Source: Authors’calculations.

3.2 DSGE model

3.2.1 The model

The DSGE model described in Basal et al. (2016) is a dynamic stochastic general
equilibrium model derived from microeconomic fundamentals. It is a small open economy
model and it incorporates imperfect financial integration reflected by the existence of a
spread above the risk-free interest rate for domestic bond yields. The model incorporates
nominal rigidities (Calvo pricing) in various goods and services, and price and wage
indexation, trying to capture price transmission and price formation mechanisms observed
in the Uruguayan economy. It also includes real rigidities, such as consumption habits and
adjustment costs in investment and non-competitive market structures in some sectors.
The model is fitted around a steady state which is defined as the sample average (2005-
2020).

The level of economic activity is obtained as the sum of the components of the ag-
gregate demand, which are determined by microeconomic decisions of each of the agents
involved: households maximize their utility, while firms in the different sectors maximize
profits. There is a domestic production sector, which combines capital and labor to pro-
duce domestic goods; a commodity sector that is almost entirely exported, which includes
cellulose pulp, rice, soybean, and wheat sectors; and commodities that are exported and
consumed locally, which are meat and dairy products. The rest of the world produces
imported goods.

The non-tradable goods are the result of a two-stage production. In the first stage,
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there are producers of varieties in a non-competitive market. In the second stage, there
is a firm that combines these varieties to produce the domestic good. This firm is a price
taker for both its inputs and the final product. The price of the domestic good in a period
is composed of a fraction of firms that adjust to the optimal price and a fraction of those
that index their price to the previous period’s domestic good inflation and steady-state
domestic good inflation (Calvo pricing).

The production structure of imported goods is also performed in two stages. There
are importing firms that buy goods from abroad and transform them into varieties that
are then purchased by a firm that combines them and produces the imported good. The
introduction of price rigidities in this type of goods allows to reflect the existence of
non-competitive market structures that result in failures of the law of one price.

The price of meat and dairy products also presents rigidities (Calvo pricing) with par-
tial indexation to its past evolution and to steady-state inflation. The relevant marginal
cost for local pricing is their international price measured in domestic currency. This
mechanism allows to adjust two divergence factors between the price of meat and dairy
products in the domestic market and the price of the commodity at the international
level: the conditions of access of the Uruguayan supply to different markets and the
volatility of internal costs generated by climatic variations and business management of
export market selection.

Regarding households, in order to solve the optimization problem, they first maximize
their expected utility, choosing how much to consume, work, save in the domestic and
international market and lend to firms (taking at this stage the wage as a given), and
then set their wage subject to the budget constraint and the demand for labor hours they
receive from firms. The DSGE model does not consider the existence of unemployment, so
the analysis of the labor market is reduced to the evolution of wages and hours worked.
The latter are adjusted so that supply and demand are equal in equilibrium with full
employment. In order to reflect in the model the wage rigidities found in the Uruguayan
economy, a Calvo price-setting mechanism with indexation is incorporated.

The nominal exchange rate is determined in the model based on the country’s re-
lationship with the rest of the world. The reference interest rate for the country has
an exogenous component (the external interest rate) and an endogenous one (the risk
premium) that depends on the level of indebtedness with the rest of the world measured
in real terms and the expected nominal depreciation. This formulation is standard in
models for small open economies.

Monetary policy in the DSGE is described by a Taylor-type rule that incorporates
as determinants the deviations of the headline inflation rate with respect to the inflation
target, the gap of the GDP growth rate with respect to the balanced growth path, and the
gap of the nominal depreciation rate with respect to its steady-state value. An interest
rate persistence component and a monetary shock term are also included.

24



3.2.2 Main results

In this section we use the historical decomposition of the DSGE model to analyze
the impact of the main shocks on output, private consumption, investment and hours
worked. Table 13 in the Appendix presents the classification of shocks.

Table 5 shows the historical decomposition of GDP, consumption, and investment.
The contraction of GDP in 2020 was the result of an adverse evolution of components
of domestic demand (consumption, investment, and public spending) and, to a lesser
extent, aggregate supply (driven by the fall in productivity) and international variables,
especially the evolution of external demand and international deflation. The MPM also
identifies these drivers with incidences of similar magnitude.7 With respect to monetary
policy, the impact on the output growth rate is estimated at 1.1% in the MPM and 0.8%
in the DGSE. In the latter, the impact would have been more significant in explaining
the evolution of investment than the behavior of private consumption.

Table 5: Historical decomposition - DSGE model
Annual log difference %- Average 2020

GDP Consumption Investment MPM (GDP)
Supply -2.8 -0.7 0.1 -3.0
Demand -4.1 -7.4 -0.4 -4.4
Financial -0.9 -2.2 -7.3 -0.8
International -1.9 0.9 -1.3 -1.3
Monetary Policy 0.8 0.4 2.3 1.1
Others -0.2 -0.9 1.4 -0.2
Average growth rate -6.1 -6.5 -0.8 -6.1
Steady state growth rate 3.1 3.4 4.4 2.5

Source: Authors’ calculations
The impact of shocks is computed as a deviation from steady state equi-
librium of variables. This means that variables presented in the table
deviated from steady state growth by a magnitude equivalent to the sum
of the shocks presented in the table.

During 2020, private consumption contracted by more than 6%, mainly driven by
its own shocks (demand) and by shocks affecting the nominal exchange rate (financial).
International variables would have had an expansive impact due to the effect of low
international interest rates that more than offset the contractionary effect of international
deflation. Expansionary monetary policy cushioned the fall in consumption with an
estimated impact of 0.4%. Investment recorded a slight contraction (0.8%) during 2020
in the context of strong investment flows associated with the installation of a new pulp
mill in the country. Shocks on financial variables (mainly the foreign exchange rate) and,
to a lesser extent, those coming from international variables and their own shocks had

7Impacts are calculated as deviations from steady-state growth in each model, 2.5% in the case of
the MPM and 3.1% in the case of the DSGE.
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a negative impact on investment. Monetary policy would have had a positive impact,
estimated at around 2%. The category “Others” could be reflecting part of the impact
of works associated with the new pulp mill. Figure 19 shows the estimated impact of
the pulp mill and associated works on the evolution of investment. As can be seen, even
discounting the effect of the aforementioned infrastructure works, investment recovered
after the sharp drop during the second quarter of 2020.

Figure 19: Investment - Annual log difference

Source: Own elaboration based on BCU.

Uruguay’s labor market was hit by the COVID-19 pandemic and related containment
measures. Labor market adjustment was processed via a sharp decline in hours worked.
Figure 20 shows the evolution of some indicators of hours worked vis-à-vis economic
growth. All indexes show a contraction during 2020, especially in the first half of the
year. In particular, indexes corresponding to hours worked in the manufacturing industry
show an average contraction of around 13%, while the one denoted by “Proxy DSGE”
declined only around 1%. This performance should be taken with caution given that the
labor market in the DSGE is modeled in a very simple way, a subject that is currently
under development. However, this analysis can still be a valid reference to evaluate the
impact of shocks on the behavior of hours worked.
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Figure 20: Hours worked and GDP - annual log difference

Source: BCU based on INE.

The historical decomposition in the DSGE model (Table 6 and Figure 21) shows
that supply, demand, and financial shocks may help explain the decline in hours worked.
Supply shocks (productivity) account for about 0.7% of the decline in hours worked in the
average of 2020. This may reflect the impact of voluntary lockdowns, which led firms to
temporarily shut down or reduce their activities. The negative aggregate demand shock
is estimated to account for 0.6% of the decline in hours worked, presumably capturing
demand-side constraints and possible effects of uncertainty on consumption behavior.
Financial variables have also negatively affected hours worked, mainly through movements
in the exchange rate that affect the production costs of goods that use imported inputs,
thus generating a retraction in supply. The expansionary impact of monetary policy would
have cushioned the drop-in hours during three of the four quarters with an estimated
impact of around 0.2%. International variables would also have buffered this fall, mainly
in the second half of the year driven by an environment of low international interest rates
and the recovery of external demand.
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Table 6: Historical decomposition - hours worked in DSGE, annual log difference 2020

Hours
Supply -0.7%
Demand -0.6%
Financial -0.5%
International 0.7%
Monetary Policy 0.2%
Others 0.0%
Average growth rate -0.9%

Source: Authors’ calculations

Figure 21: Historical decomposition - hours worked in DSGE, annual log difference 2020

Source: Authors’calculations.

3.3 Vector Error-Correction Model

As a first step to assess the efficacy of the policy implemented to cushion individuals’
well-being during the pandemic, we analyze its quantitative impact on private consump-
tion from the second quarter of 2020 up to the second quarter of 2021. We compare
two scenarios: one, with policy relief and, another, without it. A statistically signifi-
cant better performance of private consumption under active government policy would
be indicative of some degree of fulfillment of the official goal.

3.3.1 An aggregated approach

One of the main concerns of the Uruguayan authorities has been the negative effects of
the COVID-19 pandemic on the real economy. Many small businesses and industries have
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been totally or partially locked down in an effort to limit infections, social interactions
have been constrained and unemployment has been rising sharply. As a result, both firms’
and households’ income risk increased against the backdrop of growing general economic
uncertainty. Automatic stabilizers – e.g., unemployment subsidies, sick leaves, among
others – have mitigated income risk and the adverse impact of slower activity while the
pandemic also triggered an exceptional fiscal response as has been described in earlier
sections.

The old Uruguayan tradition of comprehensive social spending within the welfare state
has knitted a thick social safety net throughout the decades whose links have been used
by economic institutions to implement the policy relief. Automatic stabilizers have been
improved and together with reinforced monetary benefits – e.g., Tarjeta Uruguay Social
(TUS), Asignaciones Familiares –, public health care services, and soft credits have been
the main instruments for policy implementation. In addition, the measures taken by the
central bank in coordination with the fiscal authority, have secured the payment chain
and have helped keep the economy’s engine functioning. In particular, all those measures
were targeted at limiting welfare losses for the Uruguayan people.

The economic literature considers private consumption a better proxy for welfare than
income or output. The value of goods and services spent by people reflects better the level
of satisfaction of individuals’ needs than how the total amount of income or production
does. Total income is partially devoted to current consumption and a fraction of total
output may be invested in capital goods to improve future conditions. On the other hand,
private consumption measures consumer spending on final goods and services for personal
use and enjoyment, done by individuals and households in an economy. It includes all
purchases made by consumers aggregated over time and space, such as food, housing
(rents), energy, clothing, health, leisure, education, communication, heating, transport
as well as hotels and restaurant services. Surely, aggregate figures even in per capita terms
may mask differences in individual preferences but they give the first picture of people’s
needs. HANK models may be the answer to solve those inconveniences by introducing
heterogeneity in the economic analysis.

3.3.2 Data

The database extends from 2003Q4 to 2020Q4 and is composed of per capita gov-
ernment spending (G), per capita private consumption (C), the unemployment rate µ,
and a financial conditions index. In addition, the COVID-19 Fund is available for the
2020Q1-2021Q2 period. Only the financial index is stationary according to the usual
tests.

Government spending is one-third of Uruguayan GDP, similar to that of Switzerland
(35%), higher than those of Costa Rica (22%), Chile (26%), and Mexico (29%), but lower
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than those of Argentina (42%), Brazil (48%) and most European countries. Figure 22 de-
picts the strong correlation (0.92) between government spending and private consumption
in per capita terms. Public spending enables governments to produce and purchase goods
and services, in order to fulfill their objectives – such as the provision of public goods or
the redistribution of resources. Over 2005-2018, the fiscal priority of Uruguayan Public
Sector spending - measured by the Social Public Spending over Total Public Spending
ratio - has been steadily around 73%. It has been focused mainly on social security and
social care (38%), health (17%), and education (13%).

Figure 22: Per capita government spending, per capita private consumption, and unem-
ployment. 2003-2020

Source: BCU based on INE data.

It is not surprising to find two-way causality at 5% between G and C. In effect, gov-
ernment spending (i.e. public salaries, pensions, unemployment compensations, health
subsidies) backs individuals’ expenditure and, on the other hand, households’ expendi-
tures include taxes.

The unemployment rate of the Uruguayan economy has had a declining path from
the beginning of the sample up to 2012, it began to rise by 2015 and grew sharply when
the COVID-19 pandemic arrived. This behavior resembles the opposite one shown by G
and C.

Most of the fiscal measures implemented by the Uruguayan government are aggregated
in the COVID-19 Fund, which is administered by the Ministry of Finance (MEF). In order
to summarize several central banks’ actions into fewer variables, we construct a financial
conditions index. It extracts the common factors from local financial information - both
in UY pesos and in US dollars – that may affect consumption bundles:
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(i) Financial price measures that influence the user’s cost of capital (active interest
rates), (ii) Consumer interest rates that affect the trade-off between consumption today
and consumption tomorrow, (iii) Measures of borrower risk (percentage of nonperform-
ing loans), and (iv) Quantitative indicators (number of transactions). See a detailed
description of the dataset in the Appendix.

27 time series are deseasonalized, made stationary if needed to, purged from business-
cycle feedbacks, and standardized as in (Bucacos-Iguini, 2017). See Appendix. The
goodness of fit criteria and measures of sample adequacy pointed to the optimal num-
ber of common factors that are responsible for the comovements in the data. Velicer’s
criterium indicates that only one factor (F_2019) summarizes all relevant financial in-
formation for firms and households’ consumption decisions for the pre-pandemic period.
Nevertheless, when the pandemic timespan is included, factor analysis shows two factors:
one, (F1_2021) coincides with the pre-pandemic factor and it can be related to prices
(interest rates spreads both to firms and families), while the second factor (F2_2021) is
more related to quantities (new loans to firms). See Figure 23 and Table 7.

COVID-19 measures seem to have affected the financial framework because the second
factor only appears when the pandemia is included in the span of the analysis.

Figure 23: Financial Conditions Index: pre and post COVID-19 pandemic. 2003-2020

Table 7: Financial Condition Index: loadings of its main components

F1_2021 F2_2021
Consumer interest rates 0.4545 0.7336
Financial price measures 0.9128 0.2636
Quantitative indicators -0.0736 -0.5530

Source: Author´s calculations
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Table 7 shows the loadings of (initially) 27 time series used in the factor analysis,
grouped by broad items in each factor. Those loadings are correlation coefficients of each
item with respect to the associated factor. All of the variables included in the F_2019
factor are active interest rates charged mainly to firms and only one to families. Once
the sample is extended from 2020Q1 up to 2020Q4, almost all of the variables remain.
Nevertheless, there are some changes: the active interest rate to firms up to 367 days
is discarded, the number of new loans to firms is included and the optimal number of
factors increases to two: F1_2021 and F2_2021. Given that 83% of F1_2021 variance is
accounted by financial price measures (0.9128^2), we call it the “Price” factor and because
the higher loading of the only variable related to the number of new loans corresponds
to the second factor, we call it "Quantity". Nevertheless, the latter factor is still highly
correlated with price measures, such as the 30-day interest rate for families (0.7336).

The significant decrease of F1_2021 by the second quarter of 2020 seems to be the
result of an important decrease in interest rates faced by the firms (grouped in “Financial
price measures”). On the other hand, the increase in the number of new loans to firms
seems to be reflected by the sharp fall in F2_2021 by the second half of 2020.

3.3.3 Methodology

Economic theory and empirical knowledge suggest the possibility of a stable long-run
relationship among I(1) variables unemployment rate, per capita consumption, and per
capita government spending. The financial conditions index, being I(0) by construction,
stands out of that relationship but still may be related to the other variables in the short
run. We explore these topics in a Vector Error-Correction Model (VECM). Per capita
variables are transformed into logarithms.

Only one cointegrating vector is found:

Ct = −3.6942 − 0.2293µt + 0.5990Gt (7)

which quantifies a strong and positive influence of policy relief through public ex-
penses: an increase of 1 percent in per capita government spending rises per capita
consumption by 0.60 percent. Besides, rising unemployment leads to income reductions
that decrease individuals’ consumption possibilities even if partially compensated by un-
employment and sick subsidies.

The unemployment rate and per capita government spending are weakly exogenous
for per capita consumption determination, in the long run, indicating that any change
in government spending is immediately followed by a change in per capita consumption
(of the same sign) only in order to keep their long-run equilibrium relationship. Labor
markets seem to have other fundamentals and do not respond to active fiscal policy.

This model is estimated by maximum likelihood from 2003Q4 to 2019Q4 and then it
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is forecasted for 2020Q1 to 2021Q2 in two scenarios: one, including policy measures, and
another without them. Two policy instruments are considered: the COVID-19 Fund and
the financial conditions index.

In this framework, the COVID-19 Fund works through government spending to either
increase public expenses or reduce public revenue. Consequently, in the period from
2020Q2 to 2021Q2, G includes the COVID-19 Fund in the scenario with policy measures.
With respect to the financial conditions, F_2019 is used in the simple scenario and
both F1_2021 and F2_2021 summarize those conditions in the second scenario, when
COVID-19 policy is in action.

3.3.4 Main results

Although the model is unable to capture the dip in per-capita consumption in the
second and third quarters of 2020, it can replicate its annual growth rate in 2021Q1.
Fiscal and monetary measures - through COVID-19 Fund and financial conditions index,
respectively - seem to reduce the fall in per-capita consumption and suggest the beginning
of a recovery road since the second quarter of the current year 2021 (see Figure 24).

Figure 24: Per capita Consumption in pre and post COVID-19 pandemic: Relevance of
policy relief. 2003-2021

Policy relief seems to be responsible for cushioning individuals’ well-being from the
negative consequences of the COVID-19 pandemic. In effect, per capita, welfare losses
would have been 0.7 percent higher in 2021Q1 and 1.9 percent higher in 2021Q2 had not
public help been implemented.
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3.4 Survey data on firms

During 2020 and 2021 the Banco Central del Uruguay included relevant questions in
the monthly Inflation Expectations Survey (IES) to firms with the aim of monitoring their
financial condition and the immediate impact of the policy response to the COVID-19
shock.

The IES covers firms with more than 50 employees in all economic sectors except
banking and agricultural ones. It has been conducted without interruption with monthly
frequency since October 2009 up to date. It is a price-setters’ inflation expectations
survey, in which different modules have been added more or less continuously for different
issues such as financial stability, foreign trade, economic growth, monetary policy, etc.
Since 2013, financial stability questions have been regularly asked, particularly those
related to banking, commercial and non-banking credit access, and also about preferences
on maturity and currency of credits. During 2020 and 2021, other questions were added
regarding the liquidity of the firms and their working capital financing needs. We focus
on three aspects: the liquidity of companies (measured as the time funds to meet their
working capital needs are hold, in weeks), the perception of access to credit (with respect
to the immediate past and their expectations for the short term), and the preferred
currency to take debt.

Difficulty and facility of access to credit is evaluated four times a year since April
2013. Specifically, there are six questions that evaluate credit access. Three questions
refer to the perceptions of firms with respect to the accessibility to bank credit, financial
non-banking credit and commercial credit. Each one compares the current situation with
respect to that three months before, and with respect to what firms expect for the next
three months. Regarding currency debt preference, since 2013 the survey includes a
question that asks which is the preferred denomination of new debt: Uruguayan Pesos,
US Dollar, or Indexed Units.8 In May 2020, November 2020, and May 2021 a question
related to the liquidity of firms was included. In particular, the question (done in Spanish
and translated into English) was: “As long as you do not have access to bank credit or
supplier credit, how many weeks do you estimate that you will be able to maintain the
current activity of your firm with the working capital that you have?”

In the Appendix, Table 8 presents the descriptive statistics for these questions from
January 2018 up to April 2021.

8The indexed unit (Unidad Indexada) was created in 2003 and is an accounting unit that is indexed
to past inflation.
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As it is shown in Figure 25 the median of the number of weeks that firms had cash
availability increased significantly between May and November 2020, from 8 to 10 weeks,
and remained at that level in May 2021. In order to assess whether this increase in
liquidity was due to government initiatives to solve the pandemic or to other factors,
we analyzed some additional issues such as the perception of access to credit and the
currency and rates at which this credit could be accessed.

Figure 25: Firms’ liquidity avilability
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Figure 26 presents firms’ expectations of credit access for each type of external financ-
ing sources. These variables, based on IES´ responses, were constructed as the difference
between the perception of expected access-to-credit easiness in the next three months and
the perception of the ease of current access with respect to the three previous months.
Positive values correspond to an expected increase in the ease to credit access. During
2020 and 2021 firms perceive an increase in the easiness of getting all types of cred-
its, particularly of commercial credit, the main short-term external financing source for
Uruguayan firms (Mello, 2018). It can be seen that the perceived increase in access is
contemporaneous to the credit and liquidity boosting measures taken by the authorities,
both for bank and non-bank financial sector loans, as well as for commercial credit.
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Figure 26: Expectations with respect to credit access

0
.0

5
.1

.1
5

.2
N

eg
at

iv
e 

va
lu

es
: "

M
or

e 
di

ffi
cu

lt"
, P

os
iti

ve
 v

al
ue

s:
 "E

as
ie

r"

Jan 2018 Jan 2019 Jan 2020 Jan 2021
Date

Expected evolution of bank credit access facility
Expected evolution of non bank credit access facility
Expected evolution of commercial credit access facility

In Figure 27 we show the share of firms that would prefer to take debt denominated
in either US Dollars, Uruguayan Pesos, or Indexed Units. During 2020 there was a
significant drop in USD preference: 47% of firms declared to prefer USD in February
2020, while 30% in October. In contrast, preferences for Peso and UI, increased during
2020. As shown in Figure 28, this change can be explained by a sharp reduction in local
currency interest rates, in part due to the SIGA program, the public credit guarantee
scheme previously explained.
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Figure 27: Currency debt preference and interest rates
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Figure 28: Bank loans interest rates by currencies
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3.4.1 Empirical analysis

Using data from IES, we assess the liquidity of firms, their perception of access to
credit with respect to the recent past and the immediate future, and the preference for
credit according to the currency denomination of the company debt. The variables to be
modeled differ in terms of frequency and continuity – i.e., they correspond to questions
included sporadically, although regularly, in the IES. Consequently, different estimation
methods are used. As our main interest is to analyze the financial perspective of the
firms in the economic environment associated with the pandemic, we limit the sample to
the years 2019, 2020, and the first quarter of 2021.

Liquidity

Firms respond about liquidity in May and November 2020, as well as in May 2021.
Their response is the number of weeks that they estimate they could keep on working
without taking any form of external financing.

Figure 29: Liquidity Histogram
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Figure 29 presents the histogram for this variable. As it was said previously, the mean
is 19 weeks, the median is 10 weeks, with a maximum of 165 weeks. This implies a high
level of liquidity as it was stated in Mello (2018). As it’s shown in the histogram this
variable is continuous, and thus we will estimate using a fixed effect discrete panel data
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specification9. We estimated the following equation:

Liquidityit = αi + β1E(C12
it ) + β2i

UY U
t + β3Sizeit + εit, (8)

where Liquidityit is the response to the liquidity questions of firm i in time t; E(C12
it ) is

the expected increase in the firm’s costs in the next 12 months; iUY Ut is the bank loans
interest rate in local currency; and Sizeit is the firm’s size approximated through the
firm’s gross production expressed in logarithms. The results are presented in Table 9 and
confirm the positive impact of the policy measures through a reduction on the nominal
interest rate for credit in local currency.

Loans currency preferences

Firms respond to currency preferences questions regularly since 2015; they respond
in which currency they would like to take a loan if they would do so, in April and
October of 2019, 2020 and 2021, and in January 2019 and 2021. The preference for
currency denomination is a discrete variable that takes value 1 if the firm answers “US
Dollar”, takes value 2 if the answer is “Indexed Units”, and takes value 3 if firms answer
“Uruguayan Peso”. Thus, this variable is ordered in the function of financial stability
convenience, so we estimate an ordered logit model to characterize these responses.

Currencyit = αi + β1E(C12
it ) + β2i

UY U
t + β3Sizeit + εit (9)

Results for the liquidity and currency preference models are presented in Table 9.
As it is shown in the table the loans interest rate in UYU is the main variable that

explains firms’ liquidity and currency loans preferences. As expected, the interest rate
is negatively correlated with liquidity and with the currency variable, these imply that
the drop in the local currency loans interest rate presented in Figure 27 is the main
explanation for the increase in liquidity and the preference for credit in UYU during 2020
and 2021. This is consistent with the incentives provided by the Central Government
and the Banco Central del Uruguay.

9We include firm fixed effects and time fixed effects in all our specifications.
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Table 9: Liquidity and currency preference estimations

Liquidity Currency
E(ΠH

it ) -0.223
(0.440)

E(C12
it ) 3.054 0.395

(1.925) (0.246)
iUY Ut -0.168** -0.088***

(0.080) (0.028)
Sizeit 0.053 -0.063

(0.328) (0.132)
Obs 316 767

N-Groups 292
R2_W 0.232
N-Clust 485

Pseudo_R2 0.060
Estimation Fixed Effects Ordered Logit
* p<0.10, ** p<0.05, *** p<0.01

Credit access

Questions about firm´s credit-access easiness were done in April and October 2019,
January and June 2020, and April 2021. In Figure 26 it seems that firms perceived it
easier to get credit, especially bank and commercial credit. At this stance, we present
estimations for these perceptions with respect to the last three months, and what firms
expect for the next three months. This implies analyzing retrospective and prospective
perceptions. The variables are discrete ordered ones from 1 to 5, where greater numbers
imply an easier perception. We estimate an ordered logit specification:

Accessijt = αi + β1E(C12
it ) + β2i

UY U
t + β3Sizeit + εit, (10)

where, Accessijt represents the response of firm i respect to ease of access to type of
credit j at time t.

Table 10 shows the estimations for bank credit, financial non-bank credit, and com-
mercial credit perceptions. In both financial types of credits – i.e., bank, and non-bank -
the interest rate of loans in local currency is the main determinant. This is an expected
result since the price of taking bank loans dropped sharply in local currency and financial
non-bank credit is a substitute for bank credit, so we expect ease in access when banks
are more likely to expand credit.
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The estimation for commercial credit is consistent with a crisis scenario, since those
firms that expect a higher increase in their costs, perceived ease in access to commercial
credit.

Table 10: Easiness of credit access with respect to 3 months ago

Bank credit Financial non-bank credit Commercial credit
E(ΠH

it ) -0.767* -0.447 -0.423
(0.392) (0.439) (0.422)

E(C12
it ) -0.004 -0.178 -0.687**

(0.231) (0.301) (0.312)
iUY Ut -0.193*** -0.097*** -0.006

(0.036) (0.033) (0.032)
Sizeit -0.048 -0.067 -0.054

(0.109) (0.092) (0.095)
Obs 719 718 719

N-Clust 466 465 466
Pseudo_R2 0.039 0.013 0.010
Estimation Ordered Logit Ordered Logit Ordered Logit
* p<0.10, ** p<0.05, *** p<0.01

Table 11 presents the models for expectations with respect to credit access. Again,
we found that the interest rate for loans in local currency is the main determinant of ease
of access. We can conclude, that the main instrument in liquidity provision, and in firms
financial health during the COVID-19 crisis has been the reduction in interest rates for
loans in local currency, in part determined by the provision of state guarantees through
the SIGA program presented in Subsection 2.2.2
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Table 11: Expected easiness of credit access in 3 months

Bank credit Financial non-bank credit Commercial credit
E(ΠH

it ) -0.565 -0.261 -0.898**
(0.498) (0.456) (0.446)

E(C12
it ) -0.112 -0.270 -0.175

(0.284) (0.301) (0.327)
iUY Ut -0.161*** -0.147*** -0.090***

(0.034) (0.033) (0.032)
Sizeit -0.137 0.087 -0.049

(0.112) (0.091) (0.090)
Obs 719 718 719

N-Clust 466 465 466
Pseudo_R2 0.032 0.019 0.017
Estimation Ordered Logit Ordered Logit Ordered Logit
* p<0.10, ** p<0.05, *** p<0.01

4 Final remarks

The COVID-19 pandemic implied a large shock, with immediate and medium-term
economic consequences. The policy response to mitigate the negative impact of the shock
was rapid. A tandem of policy measures was taken by focusing on the most important
priorities as our survey shows. Among them, a series of social, economic, and financial
measures were developed with the aim of supporting the most vulnerable households and
businesses.

Our assessment of the impact of the policy measures on activity, inflation, inflation
expectations, investment, consumption, hours worked and firms’ financing shows that
they were useful to mitigate the negative effects of the pandemic. Overall, all these
variables show a significantly better outcome than in a counterfactual in which public
policies had not been implemented.

The positive impact of the measures holds over different variables and using differ-
ent methodologies. In particular, we use a macroeconomic projection model, a DSGE
model, an aggregated vector error-correction model, and granular data on firms’ financial
conditions, expectations, and preferences collected through a survey during the pandemic.

We contribute empirical evidence of the aggregate impact of the measures undertaken
in response to the COVID-19 shock in Uruguay. The next steps may include going deeper
into each of the specific policy measures in order to assess their relative efficiency.
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Appendix

A Health, social and economic measures
Table A.1.: Health measures
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Table A.2.: Social and economic measures
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B Macro models

Table 12: Classification of shocks MPM

Classification Shock
Trend output growth
Non tradable inflation

Supply Tradable inflation
Rest of CPI inflation

Price level
Demand Aggregate demand

Exchange rate
Financial Risk premium

Credit premium
External demand

International International inflation
International interest rate

Monetary Policy
Private sector inflation expectations
Inflation target

Neutral interest rate
Neutral international interest rate

Trends Trend real exchange rate
Trend relative price for non tradable
Trend relative price for tradable

Source: Own elaboration.
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C Financial Conditions Index

There are several statistical indicators designed to measure financial instability. As
(Kliesen et al., 2012) pointed out, those indexes “. . . show latent conditions and are
constructed from other economic and/or financial data using sophisticated statistical
techniques long in use by economists and statisticians.” In essence, relevant variables are
appropriately filtered, reduced, and combined in order to deliver a few indicators that
show meaningful underlying patterns in the data.

First, raw (seasonally adjusted) time series are put on a common scale by standard-
ization. Instead of applying the usual way – i.e. to subtract the sample mean from the
raw score and divide this difference by the sample standard deviation -, we use (Hollo
et al., 2012) proposal. In their procedure, extreme events are allowed to have more weight
in the standardization process because as most of the raw variables may not be normally
distributed, the results obtained from the use of standardized variables are sensitive to
aberrant observations. Those authors propose a transformation of raw variables based
on their empirical cumulative distribution function (CDF) involving the computation of
order statistics.

Following (Hollo et al., 2012), let us denote a particular data set of a raw variable

x = (x1, x2, ..., xn)

with n the total number of observations in the sample. The ordered sample is denoted

x = (x[1], x[2], ..., x[n])

where
x[1] ≤ x[2] ≤ ... ≤ x[n]

and [r] refers to the ranking number assigned to a particular realization of x[t].
All values of the original data set are arranged in ascending order such that the order

statistic x[n] represents the sample maximum, i.e., the highest level of a variable in a
given sample, and x[1] accordingly, the sample minimum. The transformed indicators z[t]

are now computed from the raw variable

x[t]
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on the basis of the empirical CDF
Fn(xt) :

zt = Fn(xt) = r/n, x[r] ≤ x[t] < x[r+1], r = 1, 2, ..., n− 1

zt = Fn(xt) = 1, x[t] ≥ x[n]

The transformation thus projects raw variables into variables that are unit-free and
measured on an ordinal scale with range (0, 1].

Next, all variables are controlled for past GDP growth (d(gdp)) and inflation (d(p)),
concentrating on the predictive power of financial conditions for future economic activity
(Hatzius et al., 2010):

zt = a0 + a1[d(gdp)t−1] + a2[d(dgp)t−2] + a3[d(p)t−1] + a4[d(p)t−2] + et

The reason for doing this depuration lays in the belief that, ideally, a financial con-
ditions index should measure financial shocks, that is, exogenous shifts in financial con-
ditions that influence or otherwise predict future economic activity. Then, once data is
already seasonally adjusted, standardized, and purged, underlying common factors are
extracted using Factor Analysis (FA). FA is preferred to Principal Components Analysis
(PCA) because we are interested in detecting data structure (i.e., latent constructs or
factors) or causal modeling instead of data reduction (i.e., translating variable space into
optimal factor space).
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Table 13: Classification of shocks DSGE

Classification Shock
Transitory productivity

Permanent productivity (trend)
Commodity production

Meat and dairy production
Supply Labor supply

Meat and dairy margins
Home goods margins

Imported goods margins
CPI of fruits, vegetables and administered

Consumption
Demand Investment

Public expenditure
Exchange rate

Financial
Risk premium

External demand
International International inflation

International interest rate
International price of meat and dairy products

International price of imported goods
International price of commodities

Monetary Policy

51


	CEMLA_JRP_2021_Macroeconomic_policy_responses_to_COVID_19 _ ENVIADO.pdf
	Introduction
	COVID-19: Immediate impact and policy responses
	Immediate impact: real-time monitoring and projection
	Epidemiological models
	Vulnerable population
	High-frequency indicators
	Short-run projections
	Growth-at-Risk model

	Policy responses
	Social and economic measures
	Financial measures


	Impact evaluation
	Macroeconomic projection model
	The model
	Main results

	DSGE model
	The model
	Main results

	Vector Error-Correction Model
	An aggregated approach
	Data
	Methodology
	Main results

	Survey data on firms
	Empirical analysis


	Final remarks
	Health, social and economic measures 
	Macro models
	Financial Conditions Index



