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Abstract: As a result of the COVID-19 pandemic, governments and central banks worldwide im-
plemented a wide range of policies to support households and businesses, among them a series of
measures to support the availability of credit. This paper quantitatively assesses how monetary and
regulatory policy measures helped lessen the effect of the economic downturn on bank credit to
the private sector, and on non-performing loans, and focuses on small EMEs, which have been the
subject of little analysis in this regard. Specifically, it looks at a number of countries in the Central
American region. The resulting estimates show that the policies implemented substantially reduced
the negative impact of the crisis on bank credit and nonperforming loans, and that the measures
largely responsible for this mitigation were regulatory rather than monetary.
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1. Introduction

The COVID-19 pandemic resulted, first, in a global health emergency and then in a
world economic downturn that jeopardized the standard of living of every single country
in 2020. In such a situation, improving credit conditions is regarded as an effective tool
for mitigating the impact of the crisis on billions of households and firms. In theory,
improved access to credit (1) enables households to access funds and, therefore, maintain
their consumption, and (2) enables firms to pay salaries, suppliers, and fixed costs. These
measures imply the gaining of time for mobility to return and, with it, the capacity to
generate revenues to cover their liabilities. Several countries implemented a series of
policies intended to maintain the proper functioning of the financial system. In this paper,
we evaluate whether or not such policies were successful in supporting bank credit to the
private sector (hereafter, private credit) by analyzing a subgroup of small emerging market
economies, and also quantifying the contribution of different policies, both monetary
and regulatory.

The subgroup of countries studied here belong to the region of Central America.1

They are particularly useful for studying the effect of monetary and financial policies on
credit because:

(i) The effect of these policies can be more clearly identified, as its risk of mixing with
the impact of other policies to support the economy is small due to the scarcity and
very narrow scope of the latter. The IMF (2022) estimates that the fiscal response
to the COVID-19 crisis, through additional spending and foregone revenue in some
countries of Central America in a two year period, was less than 1.5% of GDP (Costa
Rica (1.5%) and Nicaragua (1.3%)), and in others, between 2.5 and 3.5% of GDP
(Guatemala (3.3%), Honduras (2.7%), El Salvador (2.6%), the Dominican Republic
(3.3%), and Panama (3.4%)). This is in contrast to developed economies, where, for
example, in the US, the figure was 25% of GDP; in Germany, 14%; Japan, 17%; and the
United Kingdom, 16%.
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(ii) Their financial data are public, standardized (and thus, comparable), and robust in
terms of frequency and length. They provide and disclose their data through the
Central American Monetary Council (CMC),2 which gathers and organizes the data
following the methodologies of the International Monetary Fund (IMF).

(iii) They implemented a number of monetary and regulatory policies, which will be
described in Section 3.

Studying the effects of policies to maintain credit, in the private sector in Central
America, is also relevant because, in low-income countries, the productive sector is pre-
dominantly made up of small firms (Poschke 2018) with limited access to finance (Beck
et al. 2005), and those firms were the most severely affected by the pandemic (Zhang and
Sogn-Grundvåg 2022).

This paper investigates how financial and monetary policies can mitigate the adverse
effects of the COVID-19 pandemic on the banking system, with a focus on small emerging
economies. It aims to separate the effect of monetary stimuli, from that of regulatory relief,
on bank lending and loan quality. It also explores the challenges and opportunities for
small emerging countries to implement effective regulatory policies that can support credit
growth and financial stability during a severe crisis, with limited resources. The paper
contributes to the literature on alternative financial policies in small emerging economies
and provides policy implications for coping with shocks when resources are limited.

We show that monetary measures, such as reducing reserve requirements and mon-
etary rates, helped mitigate the contraction of private credit. However, the policies that
contributed most to this were those that relaxed financial regulatory norms, which also
curbed the rise in non-performing loans. Monetary measures, meanwhile, had no signifi-
cant effect on the latter.

The paper is organized as follows: the next section contains the literature review;
Section 3 shows an initial exploration of the data; Section 4 describes the econometric
methodology; Section 5 presents the interpretation of the results; and in Section 6, we
conclude.

2. Literature Review

Not only are studies estimating the effects of financial policies to support the provision
of credit in response to the COVID-19 crisis scarce, but their effect is also inconclusive and
they do not include small emerging economies. For example, in an analysis of the US,
Duncan et al. (2022) found only a weak association between credit growth and regulatory
capital constraints or measures of bank health.3 In contrast, for a sample of 112 large banks
across 24 advanced and large emerging market economies, Casanova et al. (2021) claimed
that policies to increase the balance sheet capacity of banks (measured by capital on risk-
weighted assets and the ratio of loan loss reserves to total assets) during the pandemic had
a positive impact on loan growth. For the Euro area, Altavilla et al. (2020) showed that
monetary and microprudential policies contributed to supporting bank credit. Falagiarda
and Köhler-Ulbrich (2021) suggested that the moderation in bank lending dynamics, since
the summer of 2020, has been primarily the result of demand-side factors but that the
financial policies contributed to maintaining favorable bank lending conditions, such as
low interest rates.

To the best of our knowledge, this paper is the first that aims to disentangle the effects
of monetary and regulatory policies during COVID-19 in small emerging economies in
Latin America.

It is worth noting that, during a crisis, firms turn to banks for credit (Li et al. 2020),
while credit is closely linked to economic activity (and vice versa). For example, Liu and
Wang (2014) claim that a downturn in the economy would result in a reduction in the price
of assets that would reinforce the credit restrictions faced by productive companies and
promote a redistribution of resources from productive to non-productive companies. In
this way, a pandemic generates an economic contraction that strengthens credit restrictions,
reduces the productivity of companies, and, in consequence, leads to lower economic
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growth in the following years. Several studies confirm that the COVID-19 crisis negatively
impacted the performance of firms (Bartik et al. 2020), increased their financial risks (Al-
mustafa et al. 2023; Beck and Keil 2020) and resulted in spatially concentrated bankruptcies
(Ruiz-Marín et al. 2023). However, the pandemic had less of an impact on firms with more
financial capacity (Fahlenbrach et al. 2021). The COVID-19 crisis also increased the bank
systemic risk across multiple countries (Duan et al. 2021).4

Regarding the determinants of bank credit at country level, the explanatory variables
that appear more frequently across studies are GDP, inflation, interest rate, and exchange
rate (Ivanovic 2016 provides a description of papers for several countries and regions, and
Guo and Stepanyan 2011, an analysis for emerging markets). The models usually try to
consider the supply side by including indicators of the banking system, such as number of
banks (Jiménez et al. 2012) and funding conditions (Guo and Stepanyan 2011). Analyses
of the effects of monetary policy on credit show the relevance of monetary policy rates
(Jiménez et al. 2012) and reserve requirements (Bustamante et al. 2019).

The change in non-performing loans (NPLs) is expected to depend mainly on the
prevalent economic conditions, but some characteristics of the banking sector should also
be relevant. For example, in an analysis of Bosnia and Herzegovina, Žunić et al. (2021)
show that NPLs are affected by GDP, presence of COVID-19, and loan loss provisions, and
that COVID-19 delayed the effect on NPLs, due to the moratoriums on loans.

3. Exploration of Data

An initial exploration of the data provides encouraging graphical support for our hy-
pothesis. The moderate drop in private credit (Figure 1) and limited hike in non-performing
loans (Figure 2) suggest that the monetary and financial measures implemented limited
their deterioration.
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Figure 1. Monthly index of economic activity and private credit. Annual percentage variation.
Note: loans have been aggregated regionally by converting them to USD. Source: Central American
Monetary Council.

As a result of the COVID-19 pandemic, sanitary measures were implemented, at both a
national and international levels, that paralyzed economic activity in the second quarter of 2020,
thus affecting foreign inflows from trade and tourism, and various local economic activities.
Consequently, the GDP of the Central American region fell by 7.4% in 2020. As infections waned,
economic activity in the region gradually resumed in the second half of the year, then in 2021,
GDP subsequently recovered its pre-pandemic level (thanks to 10.9% growth).

In contrast to the 2009 crisis, the economic crunch of 2020 was far more severe than
the fall in private credit (see Figure 1). As mentioned previously, GDP contracted by 7.4%,
while private credit fell by only 1.9% year-on-year (hereafter, YOY). This reduction in
credit in 2020 was not very different from that registered in the 2009 crisis (−0.8% YOY),
when GDP dropped by 0.2%. At first glance, this suggests that the monetary and financial
measures implemented had a favorable impact on cushioning the drop in private credit.
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Figure 2. Non-performing loans. Annual percentage variation. Note: loans have been aggregated
regionally, based on the conversion of non-performing loans by country to USD. Non-performing
loans are defined as the balance of gross loans that are more than 90 days past due. Source: Central
American Monetary Council.

As for non-performing loans, these registered a substantial increase in the first months
of the pandemic, but then fell substantially in the second semester. The annual growth rate
of non-performing loans rose from 8.3% in February to 14.1% in April, then slowed down
from that month on, though they never reached the low of the previous year (see Figure 2).

As a point of reference, the first case of COVID-19 in Central America was recorded in
Costa Rica on March 6. On March 11, the World Health Organization declared the disease a
pandemic and from that moment onwards, in addition to placing restrictions on movement
in order to contain the transmission of the disease, various countries in the region began
implementing a series of financial measures, which are described below.5

The financial support measures implemented in the region can be classified as follows:

(i) Monetary policy;
(ii) Regulatory policy in support of the financial system;
(iii) Lines of credit or guarantees through public sector institutions (especially public

banks) for the private financial system.

In general, the countries of the region turned to their monetary policy tools, such
as reductions in the monetary policy rate and legal reserve requirements. In regulatory
matters, they relaxed capital, liquidity, and provision requirements, and implemented
moratoriums on loan repayments (interest and capital), the latter without affecting customer
credit ratings. This helped customers to avoid defaulting and to have access to credit. In
addition, central bank liquidity facilities were introduced, along with lines of credit and
guarantees from public banks. Due to space limitations, it is impossible to provide a
detailed description of the measures here, and doing so would simply be a repetition of the
source information. A detailed description by country and measure can be found in CMC
(2020). Table 2.1 in IADB (2022) provides a country-by-country summary of the measures
that permit identification of how frequently the different policies were used in the countries
of the region, and they are reviewed below:

• Monetary policy—neither El Salvador nor Panama applied any kind of monetary
policies (as they are dollarized); Costa Rica, the Dominican Republic, Guatemala, and
Honduras cut the monetary rate, reduced the legal reserve requirements, and provided
liquidity facilities, while Nicaragua did not provide liquidity.

• Regulatory policies—neither the Dominican Republic nor Panama made changes in
their regulatory policies. The remaining countries implemented several strategies,
such as relaxing risk criteria and report requirements (Costa Rica, Honduras, and
Nicaragua), and capital, liquidity, and provisions norms (Costa Rica, El Salvador,
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Guatemala, and Honduras). Guatemala allowed extensions to classify loans as uncol-
lectible.

• Household and firm support—all the countries implemented a moratorium for pay-
ment of credit installments without affecting ratings.

• El Salvador, Guatemala, Honduras, and Nicaragua provided credit lines to the private
financial system.

The countries of the region made significant cuts to their monetary policy rates, taking
them to historically low levels in the case of Costa Rica, Guatemala, Honduras, Nicaragua,
and the Dominican Republic (0.75%, 1.75%, 3.0%, 3.5%, and 3.0%, respectively). Relaxing
the legal reserve requirements resulted in a lower effective reserve ratio in local currency
in various countries of the region.6 For example, from 2019 to 2020, it went from 22.3%
to 17.5% in El Salvador, 14.2% to 12.9% in Costa Rica, and from 11.5% to 11.0% in the
Dominican Republic, with no change in Guatemala and Honduras.

The moratoriums on loan repayments were the only measures implemented on a wide
scale, in all the countries of the region. Restructured bank loans came to constitute between
12% and 60% of the total loans, depending on the country (see Figure 3).
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Figure 3. Restructured loans as a percentage of total bank credit (March 2020–February 2021). Source:
Figure 2.6 in IADB (2022).

According to CID-Gallup (2021), over 40% of households in Honduras and Panama
indicated that they would not have been able to repay their loans during the pandemic had
it not been for repayment flexibilities. In El Salvador, the figure was 36% of households; in
Guatemala, 35%; in Costa Rica, 28%; and in the Dominican Republic, 20%.

4. Econometric Strategy

The proposed specification is a means to quantify the contribution of the monetary and
regulatory policies implemented during the crisis, as well as to gauge their effectiveness in
reducing the risks to financial stability that arose as a result. To do so, we employed two
dynamic panel specifications to the model: (1) the determinants of private credit, and (2)
the determinants of non-performing loans.

As determinants of private credit, we included the most relevant variables identified
in the literature (see Section 2). These are GDP, inflation, exchange rate; interest rate and
number of banks on the supply side; and reserve requirements. We added the number of
COVID-19 cases to control for the magnitude of the pandemic, and the percentage of loans
in moratorium to account for this relevant policy. The specific model and a more detailed
description of the variables are shown in Equation (1). The literature suggests that growth
of non-performing loans is mainly related to economic conditions. Consequently, as its
determinants, we included the macroeconomic variables stated above, but also tested the
rest of the variables included in private credit (see Equation (2)).
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Tables 1 and 2 show selected descriptive statistics of the main variables in this study.
To be precise, we provide the mean of the variables, private credit; non-performing loans;
economic activity index; and delinquency rate, for each country of the Central American
region and the Dominican Republic for three periods: (i) the entire sample (January 2008–
February 2021), (ii) the year previous to the COVID-19 crisis (January 2019–February 2020),
and (iii) the COVID-19 crisis period (March 2020–February 2021). Table 1 presents the
variables in growth rates while Table 2 shows the variables in levels. Additional (standard)
descriptive statistics can be found in Table A8 in Appendix A (Code and data are available
as supplementary material, CODEandDATA.zip).

Table 1. Selected descriptive statistics: variables in annual growth rates.

Private
Credit

Non-Performing
Loans

Economic
Activity

Index
Deliquency

Rate
Private
Credit

Non-Performing
Loans

Economic
Activity

Index
Deliquency

Rate

Country Costa Rica Dominican Republic

M
ea

n

2009 (January)–2021
(February) 9.611 17.251 2.175 7.200 13.015 8.184 4.200 −3.423

2019 (January)–2020
(February) 0.420 4.985 1.938 4.714 10.872 0.222 5.028 −9.146

2020 (March)–2021
(February) 1.200 4.423 −6.188 3.361 9.153 29.610 −7.578 20.820

Country El Salvador Guatemala

M
ea

n

2009 (January)–2021
(February) 3.163 0.335 1.200 −2.217 8.869 8.111 2.870 −0.344

2019 (January)-2020
(February) 5.166 −0.205 2.946 −5.066 6.479 4.439 3.837 −1.902

2020 (March)–2021
(February) 2.807 −6.518 −9.349 −9.091 6.725 −7.865 −1.755 −13.690

Country Honduras Nicaragua

M
ea

n

2009 (January)–2021
(February) 8.923 6.535 2.336 −2.061 10.016 14.933 2.339 8.487

2019 (January)–2020
(February) 11.553 14.301 3.149 1.648 −16.804 58.298 −2.708 91.051

2020 (March)–2021
(February) 2.624 18.864 −10.366 14.888 −6.872 −4.000 −3.499 2.981

Country Panama

M
ea

n

2009 (January)-2021
(February) 8.676 12.896 3.570 4.566

2019 (January)–2020
(February) 5.823 6.025 3.619 3.135

2020 (March)–2021
(February) 2.258 14.314 −20.406 15.692

Note: this table presents the mean statistics for credit, NPLs, economic activity, and delinquency rate for each
county in the CAPARD region. All variables are in annual growth rates, from January 2009 to February 2021.

The information gathered in these tables reveals several relevant patterns:

• The Private credit growth rate decreased substantially in El Salvador, Honduras, and
Panama during the COVID-19 crisis, compared to before the crisis. The decrease was
much smaller in the Dominican Republic, and negligible in Guatemala. Costa Rica
experienced an increase in the growth rate, while Nicaragua improved its negative
growth rate, but still remained negative (see Table 1).

• The NPL growth rate was already negative in El Salvador before the crisis, and became
even more negative during the crisis. It turned from positive to negative in Guatemala
and Nicaragua; it increased significantly in Panama and the Dominican Republic. The
NPL growth rate in Costa Rica was positive and slightly decreased (but still positive)
during the crisis (see Table 1).

• The Economic activity indexes show the profound impact of the crisis on the region.
Panama suffered the largest drop in production. Costa Rica, El Salvador, Honduras,
the Dominican Republic, and Nicaragua also experienced sizeable decreases, but less
than in the first case. Guatemala’s economic activity index was the least affected by
the crisis (see Tables 1 and 2).
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• The delinquency rates increased slightly in Costa Rica, Honduras, Panama, and the
Dominican Republic during the crisis. Only Nicaragua had a substantial increase in the
delinquency rate index, whereas El Salvador and Guatemala improved (see Table 2).

Table 2. Selected descriptive statistics: variables in levels.

Private
Credit

Non-Performing
Loans

Economic
Activity

Index
Deliquency

Rate
Private
Credit

Non-Performing
Loans

Economic
Activity

Index
Deliquency

Rate

Country Costa Rica Dominican Republic

M
ea

n

2008 (January)–2021
(February) $12,170,990.183 $279,672.322 89.639 2.228 $564,275.67 $13,416.35 138.411 2.456

2019 (January)–2020
(February) $17,625,752.846 $482,469.211 104.700 2.735 $943,972.67 $15,945.58 180.243 1.569

2020 (March)–2021
(February) $17,761,830.029 $508,956.453 98.683 2.864 $1,032,791.17 $20,590.61 167.892 1.886

Country El Salvador Guatemala

M
ea

n

2008 (January)–2021
(February) $10,303.348 $265.755 100.010 2.677 $ 131,019.62 $2674.29 104.768 2.079

2019 (January)–2020
(February) $12,739.54 $237.14 112.550 1.852 $ 188,921.80 $4399.86 123.929 2.329

2020 (March)–2021
(February) $13,139.96 $221.68 103.136 1.676 $ 201,404.17 $4123.00 122.108 2.048

Country Honduras Nicaragua

M
ea

n

2008 (January)–2021
(February) $195,236.71 $6062.99 203.232 3.347 $94,240.77 $1733.81 134.150 1.998

2019 (January)–2020
(February) $307,970.19 $6807.38 243.836 2.110 $ 126,173.83 $3900.46 145.771 3.101

2020 (March)–2021
(February) $316,840.41 $8236.85 221.492 2.455 $ 116,150.88 $3858.47 140.060 3.324

Country Panama

M
ea

n

2008 (January)–2021
(February) $37,091.31 $627.29 267.359 1.584

2019 (January)–2020
(February) $52,713.29 $1178.76 340.907 2.193

2020 (March)–2021
(February) $54,234.03 $1355.66 279.027 2.539

Note: this table presents the mean statistic for credit, NPLs, economic activity and delinquency rate for each
county in the CAPARD region. All variables are in levels from January 2008 to February 2021.

4.1. Private Credit

The estimated function of bank credit to the private sector is as follows

∆Ci,t = β0 + α∆Ci,t−1+λ1∆Ri,t + λ2∆LRi,t + λ3Restructured loansi,t + B′ ∆Macro Controlsi,t + Θ′∆Country Controlsi,t. + εi,t (1)

where i refers to the country (i.e., the CAPARD economies of Costa Rica, El Salvador,
Guatemala, Honduras, Nicaragua, the Dominican Republic, and Panama) and t to the
month (the sample spans the period from 2008 to 2021).7 C stands for credit, and indicates
the balance of the gross loans granted to the private sector by banking institutions. The
interest rate, R, is the weighted active interest rate in domestic currency. LR is the legal
reserve ratio and corresponds to the effective legal reserve ratio in domestic currency. The
value of the restructured loans in each country is shown in Figure 3, which corresponds to
the period from March 2020 (the month this measure was implemented by the authorities,
except in Nicaragua, where it was June 2020) until February 2021 (the end of the sample).
We included the first lag of credit to control for the persistence of the annual growth
rate of credit. The macro controls include the Monthly Index of Economic Activity (Y)
(IMAE, a monthly proxy of GDP), the consumer price index (P), and the exchange rate (E).
The index of economic activity should capture the income effect (despite this being small
in Central America) resulting from the fiscal expansion during the pandemic. Country
controls include the number of banks and the number of COVID-19 cases per million
people, as well as fixed effects by country. The variables are estimated in YOY growth rates,
which are denoted by ∆. The error term is εi,t. These are unbalanced panels for reasons of
data availability.8 The estimates of our baseline model are presented in Table 3.
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Table 3. Determinants of credit in CAPARD.

FE FGLS IV AB

(1) (2) (3) (4)

Lag(C) 0.979 *** 0.980 *** 0.974 *** 0.979 ***
(0.00719) (0.00691) (0.00717) (0.00706)

Y 0.0922 *** 0.0508 *** 0.0830 *** 0.0918 ***
(0.0149) (0.0118) (0.0146) (0.0145)

P 0.0506 ** 0.0200 0.0396 ** 0.0520 **
(0.0236) (0.0174) (0.0196) (0.0231)

E 0.0206 0.00472 0.00266 0.0200
(0.0166) (0.0136) (0.0135) (0.0164)

R −0.0195 *** −0.0212 *** −0.0187 *** −0.0197 ***
(0.00364) (0.00375) (0.00364) (0.00357)

LR −0.0184 *** −0.0135 *** −0.0185 *** −0.0184 ***
(0.00458) (0.00404) (0.00449) (0.00452)

Number of banks 0.0161 * 0.0196 ** 0.0136 * 0.0168 **
(0.00852) (0.00781) (0.00801) (0.00845)

Restructured loans 0.0202 *** 0.0123 ** 0.0162 ** 0.0202 ***
(0.00674) (0.00619) (0.00653) (0.00658)

COVID-19 cases −0.0083 ** −0.0101 *** −0.00724 * −0.00828 **
(0.00384) (0.00375) (0.00377) (0.00375)

Constant −0.405 *** −0.0954 −0.247 *** −0.409 ***
(0.114) (0.0637) (0.0896) (0.111)

Observations 833 833 828 827

Pseudo R−squared 0.974 0.973 0.974 0.974
Note: the variables are annual growth rates, except COVID-19 cases and restructured loans. Period: January
2008–February 2021. * p < 0.1; ** p < 0.05; *** p < 0.01. Standard errors in parenthesis.

We employed four different panel data estimators: fixed effects (FE), feasible gener-
alized least squares (FGLS), instrumental variables (IV), and an Arellano–Bond estimator
(AB). We then proceeded to discuss and scrutinize each estimate. The first two columns pro-
vide the estimates of FE and FGLS, respectively, while column 3 presents the IV estimates
and column 4, the Arellano–Bond estimates.

We started with the FE estimation and test its assumptions. We used three tests: (1) the
Wooldrige autocorrelation test; (2) Wald’s heteroskedasticity test for panel data; and (3) the
Breusch–Pagan test, to identify contemporaneous correlation. See Table 4A:9

The test statistics in Table 4A indicate that there is evidence of autocorrelation and
heteroskedasticity in the FE estimation; therefore, we opted for an FGLS estimator, in order
to mitigate these issues.

We also tested the validity of the IV (two-stage panel data) estimates, in which the
first lag of C is instrumented with the second lag and the fixed effects for each country.
The results of the first stage are available in Table 4B, and provide no evidence of weak
instruments (the F statistic is greater than 10, which, according to the rule of thumb, implies
that the instruments are not weak). The Sargan overidentification test yielded a p-value
over 0.10, which indicates that overidentifying restrictions are valid (the null hypothesis of
the test assumes that all instruments are valid).

Lastly, the Arellano–Bond method instruments the first lag of credit and uses the first
lag of all exogenous variables as the standard instrument, while as GMM-type instruments,
we used the second lag of C. The results presented in Table 4C provide evidence that
this specification is valid, as the instruments passed both the test of exogeneity and the
Arellano–Bond test for zero autocorrelation in first-differenced errors.

From Table 3, it can be inferred that the interest rate and the legal reserve ratio had
a significant and negative effect on private credit in the region. Thus, a reduction in
these, during the crisis, contributed to sustaining credit. The regression estimates also
show a positive and significant coefficient for restructured loans, indicating that they too
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contributed to maintaining credit throughout the crisis. As expected, economic activity
and the number of banks had a positive effect on credit growth. The negative and small
coefficient of the constant may be capturing the trend of repayments before the expiration
of the loans.

Table 4. A: Fixed effects panel residual tests. B: instrumental variables tests. C: tests for the GMM
Arellano–Bond estimation.

(A)

Test Private Credit Non-Performing Loans

Wooldridge autocorrelation test 0.0467 0.0005

Wald’s heteroskedasticity test 0.000 0.000

Breusch–Pagan test to identify
contemporaneous correlation 0.3526 0.0321

(B)

Test Private Credit Non-Performing Loans

F statistic 3030.290 3538.730

Sargan overidentification test 0.1925 0.1375

(C)

Test Private Credit Non-Performing Loans

Sargan test 0.1467 0.054

Arellano–Bond test for zero
autocorrelation in

first-differenced errors

L1: 0.109
L2: 0.7435

L1: 0.0306
L2: 0.465

Note: Table 4A presents Wooldridge autocorrelation test, Wald’s heteroskedasticity test for panel data, and the
Breusch–Pagan test to identify contemporaneous correlation. For both models, the tests indicate autocorrelation
and heteroskedasticity in the FE estimation, therefore we proceeded to perform an FGLS estimation. Table 4B:
the results of the first stage for both models show an F statistic greater than 10, which, by the rule of thumb,
indicated that there is no presence of weak instruments. The Sargan overidentification test yielded a p-value
greater than 0.10, which indicates that the null hypothesis—that the instruments are not correlated with the
error—can be rejected. This mainly indicates that the instruments are correlated with past errors; hence, the
assumption of exogeneity was not met. Table 4C: Arellano–Bond method instruments the first lag of private credit
and non-performing loans and used the first lag of all exogenous variables as the standard instrument, while, for
GMM-type instruments, we used the second lag of private credit and non-performing loans. Table 4C shows that
this specification is efficient, since the instruments passed the test of exogeneity, and the Arellano–Bond test for
zero autocorrelation in first-differenced errors showed no autocorrelations.

4.2. Non-Performing Loans

The specification of non-performing loans (loans whose scheduled payments have
not been made for 90 or more days) is similar to that proposed for private credit (see
Equation (1)):

∆NPLi,t = β0 + α∆NPLi,t−1+λ1∆Ri,t + λ2∆LRi,t + λ3Restructured loansi,t + B′ ∆Macro Controlsi,t + Θ′∆Country Controlsi,t. + εi,t (2)

As in Equation (1), Equation (2) includes the first lag of the dependent variable to con-
trol for the persistence of this variable. We also estimated the VIFs to test for multicollinear-
ity (see Table A1 of the Appendix A); we found evidence that there is no multicollinearity,
as the mean VIF for the non-performing loans model was 2.16. Table 5 presents the results
of the estimation of Equation (2) by fixed effects (FE), feasible generalized least squares
(FGLS), instrumental variables (IV), and an Arellano–Bond estimation (AB).
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Table 5. Determinants of non-performing loans in CAPARD.

FE FGLS IV AB

(1) (2) (3) (4)

Lag (NPL) 0.908 *** 0.926 *** 0.911 *** 0.906 ***
(0.0131) (0.0127) (0.0132) (0.0126)

Y −0.512 *** −0.160 ** −0.452 *** −0.544 ***
(0.0915) (0.0727) (0.0864) (0.0880)

P −0.143 0.0841 0.0651 −0.111
(0.139) (0.0977) (0.111) (0.133)

E −0.0431 0.0709 0.0976 −0.0303
(0.0933) (0.0738) (0.0749) (0.0894)

LR 0.00159 0.0147 0.00451 0.00167
(0.0282) (0.0262) (0.0277) (0.0270)

R −0.0314 0.0242 −0.0324 −0.0377 *
(0.0212) (0.0197) (0.0211) (0.0205)

Number of banks −0.0139 −0.0533 −0.00145 0.00738
(0.0496) (0.0443) (0.0464) (0.0480)

Restructured loans −0.153 *** −0.0626 * −0.134 *** −0.161 ***
(0.0380) (0.0340) (0.0364) (0.0364)

COVID-19 cases 0.143 *** 0.108 *** 0.129 *** 0.146 ***
(0.0410) (0.0343) (0.0406) (0.0392)

Constant 2.961 *** 0.493 1.721 *** 2.931 ***
(0.704) (0.371) (0.543) (0.673)

Observations 833 833 832 827

Pseudo R-squared 0.897 0.896 0.898 0.897
Note: the variables are annual growth rates, except COVID-19 cases and restructured loans. Period: January
2008–February 2021. * p < 0.1; ** p < 0.05; *** p < 0.01. Standard errors in parenthesis. COVID-19 cases are lagged
four periods.

Column 3 (IV estimates) shows the results of a two-stage panel data regression, in
which the lag of the IMORA and the lag of the number of banks were used as instruments
for the lag of non-performing loans. The IMORA is the ratio of the overdue credit portfolio
to the total credit portfolio. The reason for using the lags of the IMORA and the number
of banks is to ensure the exogeneity of the instruments.10 Lastly, column 4 shows the
results for an Arellano–Bond estimation. Table 4C presents the tests of exogeneity and zero
autocorrelation.

The results show that economic activity, COVID-19 cases, and restructured loans
were the only significant determinants and had a negative effect on the increase of non-
performing loans. This suggests that, during the COVID-19 crisis, moratoriums on loan
repayments contributed to reducing the growth of non-performing loans in CAPARD. In
general, the exchange rate, inflation, legal reserves, and interest rates are not statistically
significant in these models.

5. Interpretation of the Results and Robustness Checks: Private Credit and
Non-Performing Loans

To provide an estimate of the magnitude of the effect of each determinant, we cal-
culated what their effect would have been in 2020, based on their behavior that year. In
December 2019, the annual growth rate of private credit in CAPARD was close to 5%. A
year later, in December 2020, it was –1.9% (see Figure 4). In 2020, average interest rates
(R) in CAPARD decreased by 3.9% and the average legal reserve ratio (LR), by 4.1%.11

The average ratio of restructured bank loans to total loans in March 2021 was 37.4%. We
measured the contribution of R, LR, and restructured bank loans to the credit growth rate
by multiplying their YOY variations by their respective coefficients in column 4 of Table 3.
Figure 5 shows the results of this exercise; these are: (i) the effects of these three variables
on the credit growth rate, and (ii) the difference between the recorded credit growth and the
contribution of these variables. The calculations suggest that the contribution, to sustaining
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bank credit to the private sector, of reduced interest rates and legal reserve requirements,
along with moratoriums, amounted to around 0.9 pp (percentage points) of the total credit
balance. Restructured loans contributed the most to mitigating the reduction in private
credit. The difference between the registered contraction in private credit and the contribu-
tion of these variables suggests that, in their absence, private credit would have shrunk by
2.8% in 2020, in contrast to the 1.9% reduction actually recorded.
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Figure 4. Bank credit to the private sector in CAPARD, annual growth rate. Source: Central American
Monetary Council.
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Figure 5. Effect on private credit, percentage points. Source: own calculations.

We performed the same exercise for non-performing loans. In December 2019, non-
performing loans grew 9.2% YOY, while in December 2020, they increased by just 3.0% (see
Figure 6). The coefficient of the restructured loans in column AB of Table 5 suggests this
variable reduced the annual variation in non-performing loans by 6.0 percentage points.
Thus, in the absence of the moratoriums, non-performing loans would have grown 9.0%
annually in 2022 (see Figure 7).

To assess the robustness of the estimates, we provided an alternative specification:
we built a dummy variable that takes the value of one when the announcements on
moratoriums and extension of credit terms are made—March 2020 (June 2020 in Nicaragua).
The dummy variable remained activated until February 2021 (the end of the sample
period). Note that, while restructured bank credit was indeed an important measure
during the COVID-19 crisis, it was not the only one. Many regulatory policy measures were
implemented at the same time; this obviously limited the ability to disentangle their effects.
Therefore, the analysis was complemented by a more general one. The specifications of
the robustness checks were the same as those shown in Equations (1) and (2); the only
difference was the replacement of “restructured loans” with “regulatory measures” (the
dummy variable). We employed the same estimation techniques (FE, FGLS, IV, and AB)
and performed tests for the FE, IV, and AB estimations, using the regulatory dummy. These
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tests were included in the Appendix A. Tables A3 and A7 (also in Appendix A) show the
results of the models.
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The interest rate and the legal reserve ratio had a significant and negative effect
on private credit in the region, while economic activity and the number of banks had a
positive effect on credit growth. Thus, reducing the former during the crisis contributed
to sustaining credit. As expected, the regulatory measures, taken during COVID-19,
positively impacted credit. Using column 4 of Table 4, Figure A1 of Appendix A shows the
decomposition of the effects. The results are in line with those found previously. The only
difference is that the more general “regulatory measures” dummy had a slightly greater
effect on credit than the “restructured loans” variable. This is indicated by the blue-striped
area in Figure 5 (with a magnitude of 0.76) and Figure A1 of Appendix A (0.99).

In the case of non-performing loans, economic activity and regulatory easing con-
tributed to reducing the non-performing loans. These results are very similar to those
presented before. As with private credit, the more general “regulatory measures” dummy
had a greater effect on non-performing loans than the “restructured loans” variable (−6.0
in the blue-striped area in Figure 7 and −8.75 in Figure A2 of Appendix A).

6. Concluding Remarks

During 2020, the countries of CAPARD implemented numerous financial measures
to mitigate the effects of the COVID-19 crisis on bank credit to the private sector, and this
work evaluated their effectiveness. Using a panel data analysis, we estimated the effects of
monetary and regulatory policies on private credit growth and loan quality (specifically,
non-performing loans).

Our results indicate that the effects of these measures helped sustain that credit and
avoid a deeper deterioration of non-performing loans. Moreover, our estimates show that
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this positive effect of policies other than standard monetary policies was quite sizeable. To
be specific, our results suggest that regulatory policy (such as relaxation of risk criteria,
report, capital, liquidity, and provisions requirements) and household and firm support
(moratoriums of payments), helped to reduce the impact of the COVID-19 crisis. Of course,
the reduction of monetary interest rates and the legal reserve requirements were applied
across the board in the region and also contributed to mitigate the drop in private credit.
These results underscore the importance of monetary policies and regulatory flexibility in
supporting credit and financial stability in times of severe stress. Some of these alternative
policies can be considered less onerous than the fiscal ones, which is significant for small
emerging economies, such as those of CAPARD.

The analysis benefited from having a monthly series of the restructured loans; in its
absence, the possibility of exploring their dynamics and studying by-country effects is
limited. For future research, it would be important to explore the process of taking the
loans out of the moratorium and analyzing its effects. Moratoriums were extended well
beyond 2021 in several countries, despite economic activity having recovered. While this
contributes to a safer transition to the regular application of regulatory norms, it could also
have contributed to an excess of liquidity. This, in its turn, could have effects on credit and
inflation, among other variables.

In terms of data, an international initiative to provide time series of restructured loans
and other outcomes from support measures would be desirable.
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Appendix A

Table A1. Variance inflation factors (VIFs).

Variable Private Credit Non-Performing Loans

Lag 3.81 1.45
Constant 4.33 4.54

IMAE 2.96 3.04
CPI 3.62 3.44

Exchange rate 1.55 1.38
Legal reserve ratio 1.1 1.21

Interest rate 1.3 1.29
Number of banks 1.09 1.07

Restructured loans 3.01 2.70
COVID-19 cases 1.99 1.52

Mean VIF 2.48 2.16
Note: Table A1 shows the VIF for the proposed specifications in Equations (1) and (2). VIF measures the portion
of the variance that is explained by correlation.

https://www.mdpi.com/article/10.3390/ijfs11020068/s1
https://www.mdpi.com/article/10.3390/ijfs11020068/s1
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Table A2. Variance inflation factors (VIFs) using regulatory dummy.

Variable Private Credit Non-Performing Loans

Lag 3.84 1.47
Constant 4.50 4.86

IMAE 3.00 3.09
CPI 3.62 3.44

Exchange rate 1.57 1.36
Legal reserve ratio 1.13 1.22

Interest rate 1.26 1.23
Number of banks 1.12 1.08

Regulatory dummy 2.99 2.73
COVID-19 cases 1.94 1.49

Mean VIF 2.50 2.20
Note: Table A2 shows the VIF for our robustness checks. VIF measures the portion of the variance that is explained
by correlation. We found evidence that there is no multicollinearity, as the mean VIF, with the regulatory dummy
for both models, is less than 10. For non-performing loans, the variable of COVID-19 cases is lagged in four
periods.

Table A3. Determinants of credit in CAPARD using regulatory dummy.

FE FGLS IV AB

(1) (2) (3) (4)

Lag (Credit) 0.978 ** 0.979 ** 0.973 ** 0.978 **
(0.00722) (0.00693) (0.00718) (0.00709)

Y 0.0943 ** 0.0550 ** 0.0874 ** 0.0940 **
(0.0148) (0.0121) (0.0146) (0.0145)

P 0.0533 ** 0.0222 0.0425 ** 0.0547 **
(0.0236) (0.0175) (0.0196) (0.0231)

E 0.0239 0.00711 0.00598 0.0231
(0.0167) (0.0136) (0.0136) (0.0165)

LR −0.0204 ** −0.0219 ** −0.0194 ** −0.0206 **
(0.00358) (0.00374) (0.00358) (0.00351)

R −0.0157 ** −0.0105 ** −0.0161 ** −0.0156 **
(0.00462) (0.00427) (0.00454) (0.00456)

Number
of banks 0.0189 ** 0.0220 ** 0.0164 ** 0.0197 **

(0.00863) (0.00800) (0.00811) (0.00857)
Regulatory dummy 0.987 ** 0.589 ** 0.882 ** 0.991 **

(0.304) (0.242) (0.298) (0.296)
COVID-19 cases −0.00861 ** −0.0106 ** −0.00807 ** −0.00861 **

(0.00379) (0.00365) (0.00372) (0.00369)
Constant −0.425 ** −0.118 * −0.276 ** −0.428 **

(0.115) (0.0665) (0.0913) (0.112)

Observations 833 833 828 827
Pseudo R-squared 0.974 0.973 0.974 0.974

Notes: L indicates one lag. The variables are annual growth rates except COVID-19 cases and restructured loans.
Period: January 2008–February 2021. * p < 0.1; ** p < 0.05.

Test statistics in Table A4. indicate that there is evidence of autocorrelation and
heteroskedasticity in the FE estimation; therefore, we opted for an FGLS estimator.

Table A5 provides no evidence of weak instruments (the F statistic is greater than
10, which, according to the rule of thumb, implies that instruments are not weak). The
Sargan overidentification test yielded a p-value of 0.2559 for the private credit estimations
and a p-value of 0.1216 for non-performing loans, which indicates that overidentifying
restrictions are valid for both estimates. The null hypothesis of the test assumes that all
instruments are valid.
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Table A4. Fixed effects panel residual tests.

Test Private Credit Non-Performing Loans

Wooldridge autocorrelation test 0.0472 0.0005

Wald’s heteroskedasticity test 0.000 0.001

Breusch–Pagan test to identify
contemporaneous correlation 0.316 0.0270

Note: Table A4 presents the Wooldridge autocorrelation test, Wald’s heteroskedasticity test for panel data, and the
Breusch–Pagan test to identify contemporaneous correlation. For both models, the tests indicate autocorrelation
and heteroskedasticity in the FE estimation, therefore we proceeded to perform an FGLS estimation.

Table A5. Instrumental variables tests.

Test Private Credit Non-Performing Loans

F statistic 3012.510 3489.550
Sargan overidentification test 0.2559 0.1216

Note: The results of the first stage for both models show an F statistic greater than 10, which, according to the
rule of thumb, indicates that there is no presence of weak instruments. The Sargan overidentification test yields a
p-value greater than 0.05, which indicates that the null hypothesis, that the instruments are not correlated with the
error, can be rejected. This primarily indicates that the instruments are correlated with past errors, and therefore,
the assumption of exogeneity is not met.

Table A6 provides evidence that this specification is valid, as the instruments passed
both the test of exogeneity and the Arellano–Bond test for zero autocorrelation in first-
differenced errors.

Table A6. Tests for the GMM Arellano–Bond estimation.

Test Private Credit Non-Performing Loans

Sargan test 0.146 0.066

Arellano–Bond test for zero
autocorrelation in

first-differenced errors

L1: 0.109
L2: 0.7891

L1: 0.0308
L2: 0.450

Note: The Arellano–Bond method instruments the first lag of private credit and non-performing loans and uses
the first lag of all exogenous variables as the standard instrument; for GMM-type instruments we use the second
lag of private credit and non-performing loans. Table A6 shows that this specification is efficient, since the
instruments passed the test of exogeneity and the Arellano–Bond test for zero autocorrelation in first-differenced
errors showed no autocorrelations.
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Table A7. Determinants of non-performing loans in CAPARD using regulatory dummy.

FE FGLS IV AB

(1) (2) (3) (4)

Lag (NPL) 0.904 ** 0.924 ** 0.907 ** 0.901 **
(0.0131) (0.0126) (0.0133) (0.0126)

Y −0.565 ** −0.222 ** −0.510 ** −0.594 **
(0.0906) (0.0736) (0.0868) (0.0872)

P −0.168 0.0814 0.0446 −0.136
(0.138) (0.0953) (0.111) (0.133)

E −0.0641 0.0609 0.0806 −0.0518
(0.0928) (0.0717) (0.0741) (0.0891)

LR −0.0195 −0.00817 −0.0141 −0.0206
(0.0280) (0.0267) (0.0276) (0.0269)

R −0.0267 0.0265 −0.0286 −0.0321
(0.0207) (0.0189) (0.0206) (0.0200)

Number of banks −0.0356 −0.0701 −0.0217 −0.0161
(0.0496) (0.0437) (0.0464) (0.0481)

Regulatory dummy −8.454 ** −4.329 ** −7.762 ** −8.748 **
(1.712) (1.397) (1.675) (1.641)

COVID-19 cases 0.158 ** 0.129 ** 0.146 ** 0.161 **
(0.0404) (0.0336) (0.0400) (0.0387)

Constant 3.369 ** 0.765 ** 2.130 ** 3.331 **
(0.714) (0.379) (0.560) (0.683)

Observations 833 833 832 827
Pseudo R-squared 0.898 0.897 0.899 0.898

Notes: L indicates one lag. The variables are annual growth rates, except COVID-19 cases and restructured loans.
Period: January 2008–February 2021. ** p < 0.05.
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Table A8. Descriptive statistics.

Variable Mean Std. Dev. Min Max Observations

Non-performing
loans

overall 9.7258 23.4484 −43.4170 129.2829 N = 1012
between 5.7320 0.3350 17.2507 n = 7
within 22.8377 −48.6239 124.0760 T = 144.571

Private credit
overall 8.8889 7.6541 −20.8053 32.8830 N = 1012

between 2.9337 3.1634 13.0145 n = 7
within 7.1518 −21.9324 31.7559 T = 144.571

Y
overall 2.6685 5.0060 −30.6079 14.0209 N = 1018

between 0.9793 1.2004 4.1792 n = 7
within 4.9232 −31.5097 14.24752 T = 145.429

P
overall 3.3786 2.5083 −2.4691 13.5010 N = 1028

between 1.4582 0.9983 5.2350 n = 7
within 2.1135 −1.9781 13.5783 T = 146.857

E
overall 1.8277 3.4152 −13.3830 17.6314 N = 1012

between 2.0464 0.0000 4.8832 n = 7
within 2.8412 −12.7429 18.2714 T = 144.571

LR
overall −0.5584 10.4454 −44.4785 55.3044 N = 858

between 2.6466 −4.5101 3.0650 n = 6
within 10.1691 −43.5938 51.6810 T = 143

R
overall −0.6077 14.0282 −47.7155 63.9739 N = 1018

between 1.6833 −2.8647 2.1183 n = 7
within 13.9413 −45.4585 66.2309 T = 145.429

Number of
banks

overall 0.4879 5.5431 −14.2857 25 N = 1000
between 1.7341 −1.7596 3.4751 n = 7
within 5.3024 −15.0875 22.01281 T = 142.857

Restructured
loans

overall 3.6649 12.3354 0.0000 60.0000 N = 1134
between 1.8329 0.9630 5.9259 n = 7
within 12.2181 −2.2610 57.7390 T = 162

COVID-19
cases

overall 6.7426 38.0105 0.0000 746.3580 N = 1134
between 6.4683 0.1801 17.9121 n = 7
within 37.5354 −11.1695 735.1885 T = 162

Note: “overall” refers to the average value of a variable across all units and time periods; “between” is the
variation of a variable across different units over time; “within” variation is the variation of a variable within each
unit (Country) over time. The variables are annual growth rates, except COVID-19 cases per million people and
restructured loans that are in levels. Period: January 2008–February 2021.

Notes
1 These include Costa Rica, the Dominican Republic, Guatemala, Honduras, El Salvador, Nicaragua, and Panama. The Dominican

Republic is included because it forms part of the Central American Integration System and its subgroups’ institutions.
2 In Spanish, Consejo Monetario Centroamericano. This is a multilateral institution that represents a group of central banks and

other financial regulators, which forms part of the System of Economic Integration of Central America (SICA).
3 According to Berger and Demirgüç-Kunt (2021), the effect of the COVID-19 crisis did not have severe consequences for the US

banking sector, thanks to the speed and size of the U.S. stimulus program and the prudential policies put in place during the
global financial crisis.

4 For measures to mitigate bank risk, see Nguyen and Dang (2022, 2023) on risk governance structures and their effectiveness;
Nguyen (2022) on audit committee effectiveness; and Alam et al. (2021) on deposits insurance.

5 They also announced diverse social policy measures. These were implemented gradually, and their scope was limited (as
discussed in the previous section). A list of these measures can be found in IADB (2020).

6 The effective reserve requirement ratio is the percentage of the total deposits received by commercial banks and financial
institutions that are kept as cash reserves, in order to be able to respond to depositor cash withdrawals or to any unforeseen
contingency.

7 Data source: Central American Monetary Council.
8 There is a risk that the explanatory variables are correlated with each other (multicolinearity). We therefore estimate the variance

inflation factors (VIFs), which measure the proportion of the variance explained by correlation. The VIF test results are presented
in Table A1 of Appendix A. In short, we found scant evidence of multicollinearity; the estimated VIF is less than 10, with a mean
of 2.48.

9 Table 4A–C presents the tests for both estimates—private credit and non-performing loans.
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10 The tests for the fixed-effects estimations, instrumental variables, and GMM Arellano–Bond estimator are shown in Table 4A–C.
The Sargan overidentification test in Table 4B yields a p-value above 0.05, which indicates that the restrictions are also valid for
this estimation.

11 While most countries in the region registered average annual variations in their interest rates in 2020 (ranging from −16.8% in
Costa Rica to −1.7% in Guatemala), two exceptional cases registered an increase (2.4% in El Salvador and 13.2% in Panama).
Similarly, the legal reserve ratio decreased in most countries (from −21.5% in El Salvador to −4.2% in the Dominican Republic),
though there was no change in one country (Guatemala) and an increase in another (13.8% in Honduras).
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