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Abstract: The average payment period (APP) is an important measure to monitor public sector
liquidity and commercial debt sustainability. In the European Union, the relevance of APP as an
indicator to mitigate those concerns was settled by the issuance of a Directive on this topic. Then,
considering the likely relationship between the APP and financial distress (FD), this paper aims to
assess if the current and historical APP plays a relevant role in explaining the data for 308 Portuguese
municipalities’ FD. Regression analysis, including panel data and simple linear regression models, is
used for the period between 2011 and 2019 (the last year available for APP). The findings show that
the number of municipalities that exceed the debt limit has been reducing. Some of them comply
with the 30 days threshold being, nonetheless, in a financial distress situation and subject to recovery
mechanisms. By APP levels, the findings identify that the APP significantly predicts FD for those
entities that do not comply with the threshold. By size, the FD seems to be better explained by
historical APP within the smaller entities. Finally, the robustness test and further analyses performed
indicate the likely relevance of macroeconomic factors for predicting FD using APP as an explanatory
variable. This paper contributes to previous studies on the municipalities’ financial condition, namely
by considering the APP in the analysis of the financial situation of the municipalities. As a novelty,
this study considers a new proxy for municipal FD and panel data analysis.

Keywords: average payment period; financial distress; Portuguese municipalities; over-indebtedness;
panel data analysis

1. Introduction

Events such as the 2008 financial crisis, the COVID-19 pandemic, as well as the latest
Russian invasion of Ukraine, among others, stressed the need to assess how to monitor
the over-indebtedness of governments worldwide and ensure the government’s financial
sustainability (Bolívar et al. 2014, 2016; Navarro-Galera et al. 2016; Jorge et al. 2022; Shon and
Kim 2019; Turley et al. 2015; World Bank 2022; Zafra-Gómez et al. 2009; Zhao et al. 2022).

Public sector financial sustainability has been understood as the ability to meet fi-
nancial obligations, ensure the provision of public services, and not compromise future
generations (CICA 2009; Controller and Auditor-General of New Zealand 2013; European
Commission 2019; International Federation of Accountants 2014; Office of Auditor General
of Canada 2015).

Excessive indebtedness has been pointed out as a risk factor for governments’ financial
health and intergenerational equity (Cabaleiro et al. 2013; João 2014). Therefore, controlling
governments’ debt is a key aspect, as deficit budgets and over-indebtedness can undermine
a country’s economic stability and its debt sustainability (CICA 2009; Navarro-Galera et al.
2016; International Public Sector Accounting Standards Board 2013; Ter-Minassian 2007).

According to the International Monetary Fund (IMF) (2013, Section I), “public debt can
be regarded as sustainable when the primary balance needed to at least stabilize debt under
both the baseline and realistic shock scenarios is economically and politically feasible, such
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that the level of debt is consistent with an acceptably low rollover risk and with preserving
potential growth at a satisfactory level”. Moreover, the International Monetary Fund (IMF)
(2021) stresses that, by including both solvency and liquidity, this definition is stronger
than the one normally used by the academic literature, which focuses only on solvency.
Therefore, any debt modeling must consider liquidity risks because solvency and liquidity
risks are related (International Monetary Fund (IMF) 2013).

Public debt has been growing worldwide, reaching record levels during the pandemic
(World Bank 2022). According to the Organisation for Economic Co-operation and Devel-
opment (OECD) (2021), among twenty-two European Union and OECD member countries,
general government debt has risen from 97% of gross domestic product (GDP) in 2019, to
115% in 2020. According to the European Commission (2023), “at the end of 2022, thirteen
Member States had government debt ratios higher than 60% of GDP, with the highest
registered in Greece (171.3%), Italy (144.4%), Portugal (113.9%), Spain (113.2%), France
(111.6%) and Belgium (105.1%)”. Not only has debt been rising, but its composition has also
changed, with the increase in the indebtedness of the low- and middle-income economies
to private creditors (World Bank 2022).

Regarding local governments’ debt, the literature has been focusing on debt limits
(e.g., Benito et al. 2015; Cabasés et al. 2007). These limits exist in most of the decentralized
countries (Cabasés et al. 2007) and are mostly imposed by the central government (Lim and
Hong 2012). They usually derive from the moral hazard (Ehalaiye et al. 2017), given the
history of bailouts of subnational governments by the central government (Ter-Minassian
2007). According to Cabasés et al. (2007), the debt restrictions have been effective in
introducing some financial discipline in the Spanish local governments. Notwithstanding,
the population has a positive and significant relation to failing to comply with the debt
limits (Benito et al. 2015).

In the Portuguese case, the chronic deficit and over-indebtedness problems that mu-
nicipalities have experienced for decades put at risk their ability to continue to provide
services (Carvalho et al. 2018; João 2014; Santos et al. 2021; Veiga 2014), highlighting the
need to monitor their financial distress (FD) risks. According to local Law 73/2013 (2013),
on September 3, the total municipalities’ debt includes loans, leasing contracts, and any
other debts to financial institutions, as well as those arising from budgetary operations,
which has a limit of 1.5 times the average current revenue of the three previous years.
Portuguese local municipalities that exceed the total debt limit are over-indebted and must
resort to financial recovery mechanisms. Therefore, FD can be signalized through the
difference between the total debt and that debt limit.

Governments manage scarce financial resources, and debt service diverts them from
other functions such as health or education as it is essential that countries manage debt
risks and use the resources efficiently (World Bank 2022). Therefore, the importance of
a timely detection of local governments’ financial vulnerabilities has reinforced the use
of risk monitoring by the central government (Office of Auditor General of Canada 2015;
Ter-Minassian 2007), emerging as a topic of interest in the academia (Christiaens et al. 2010;
Cohen and Karatzimas 2015; Hermansen and Röhn 2015; Zafra-Gómez et al. 2009; Zhao
et al. 2022).

In this regard, the average payment period (APP) is an important measure to monitor
public sector liquidity and commercial debt sustainability (Olmo and Brusca 2021). Given
that the more indebted entities have longer payment delays (Prašnikar et al. 2004), the APP
can be an indicator of commercial debt levels (Pons 2017), as well as a key variable to control
and ensure their financial sustainability (Saura 2013). Furthermore, some parallelisms
between overall commercial debt and financial debt are stressed in the literature (e.g., Olmo
and Brusca 2021).

In the European Union, the relevance of the APP as an indicator to mitigate the con-
cerns of the public sector liquidity and debt sustainability was settled by the issuance
of the Directive 2011/7/EU of the European Parliament and of the Council on 16 Febru-
ary 2011, which defines the need of entities to pay their commercial acquisitions within
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30 days. Following that directive, in Spain, the Organic Law 2/2012 (2012), 27 April, defines
that commercial debt is sustainable when the APP complies with the 30-day threshold.
Therefore, complying with this threshold may be a proxy for identifying entities with
lower indebtedness and in good financial condition (Alaminos et al. 2018; Balaguer-Coll
and Ivanova-Toneva 2019). This directive was transposed by the Portuguese Decree-Law
62/2013, 10 May, with the APP methodology defined by the RMC 34/2008, 22 February
(2008), and by the Administrative Decision 9870/2009, 13 April (2009).

Therefore, given Portugal’s high debt (European Commission 2023), namely at the
municipality level, and considering the possible use of the APP as an advanced measure for
FD (e.g., Alaminos et al. 2018; Balaguer-Coll and Ivanova-Toneva 2019; Olmo and Brusca
2021; Prašnikar et al. 2004; Pons 2017; Saura 2013), this paper aims to assess if the APP plays
a relevant role in explaining Portuguese municipalities’ financial distress. In accordance
with this, two complementary hypotheses (H) were defined for this research.

Given the previous suggestions in the literature (e.g., Alaminos et al. 2018; Balaguer-
Coll and Ivanova-Toneva 2019; International Monetary Fund (IMF) 2021; Olmo and Brusca
2021), as well as policies defined by the European Union and adopted by the Member States
(e.g., Directive 2011/7/EU 2011; Organic Law 2/2012 2012; Decree-Law 62/2013 2013),
which associate the lower levels of APP with debt sustainability and the use of the APP as
a possible advanced measure of the public sector financial situation, the first and second
hypotheses (H1 and H2, respectively) are defined in a complementary way as follows:

H1. The lower the APP for the Portuguese municipalities, the less likely they will be in FD.

H2. The APP can significantly predict the Portuguese municipalities’ FD.

As novelties, this paper adds to previous studies on the municipalities’ financial
condition (e.g., Bolívar et al. 2014, 2016; Zafra-Gómez et al. 2009) by considering the APP in
the analysis of the financial situation of the municipalities (Alaminos et al. 2018; Balaguer-
Coll and Ivanova-Toneva 2019; Olmo and Brusca 2021; Santos et al. 2021). Furthermore,
this study considers a new proxy for municipalities’ FD, based on Law 73/2013 (2013),
established on September 3. Finally, it uses regression analysis, including panel data models
and a more in-depth analysis by size, APP levels (those that comply or do not comply with
the APP threshold), as well as the periods of the financial assistance program (FAP) and
after. Furthermore, robustness tests for endogeneity issues and complementary analyses
for APP are performed, which leads to stronger results in comparison to previous research
in this area (e.g., Olmo and Brusca 2021; Santos et al. 2021). Therefore, this paper may
significantly contribute to the literature and practice by providing insights on possible
advanced indicators for assessing and predicting future municipalities’ FD.

The paper is divided into four sections, including this introduction. The next section
provides the material and methods underlying the analysis proposed. Section three sum-
marizes the results of the empirical analysis, and the last section draws the main discussion
and conclusions from this study, as well as its limitations and future avenues.

2. Material and Methods

To achieve its aim, this paper uses data from the 308 Portuguese municipalities from
2011 to 2019, reported on 31 December. Despite being obliged to a quarterly report, the
last available APP data for those municipalities is that of the fourth quarter of 2019, which
explains the inclusion of this year as the last one for this research purpose.

FD is proposed as the dependent variable of the regression models, being measured
by the difference between the total debt and the debt limit, under Portuguese Law 73/2013
(2013); therefore, a municipality is considered in FD if the variable has a positive value.
Otherwise, it is not in a FD situation. In turn, the APP represents the main independent
variable of those models, which is based on the RMC 34/2008, 22 February (2008), and on
the Administrative Decision 9870/2009 (2009).
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For assessing the H1, since deficit budget and debt burden have been stressed by the
literature as relating to the government’s financial distress (e.g., Jorge et al. 2022; Letelier
2010; Ma and Brixi 2002), the following financial variables are included within the model for
control purposes in addition to APP: balance (BAL) (the difference between the revenues
and expenses) and debt service (DS) (interest and debt amortization). Furthermore, the
Portuguese municipalities’ inhabitants (POP) are also used for control purposes (Benito
et al. 2015).

All the financial variables (FD, APP, BAL, and DS) come from the Directorate-General
for Local Authorities (DGAL in the Portuguese acronym) website. The POP on December
31 of each year, in turn, is collected from PORDATA database. For a more in-depth analysis,
Portuguese municipalities were classified according to their APP levels as follows:

• APP ≤ 30: Portuguese municipalities’ levels of APP not higher than 30 days to identify
those that comply with the threshold defined by the European Union Directive;

• APP > 30: Portuguese municipalities’ levels of APP higher than 30 days to identify
those that do not comply with the threshold defined by the European Union Directive.

The variable POP is also grouped according to the following categories of Portuguese
municipalities by size, following the suggestion of the first group proposed by Carvalho
et al. (2018):

• Small: Portuguese municipalities with up to 20,000 inhabitants;
• Other: Portuguese municipalities with more than 20,000 inhabitants.

The statistical procedure is mostly based on descriptive statistics and bivariate and
multivariate regression analyses (panel data, and linear) using the software EViews 12.

Concerning the multivariate panel data regression analysis, two baseline models
(M) are performed to assess the capability of the APP to explain the FD underlying H1,
as follows:

• M1 includes all the independent variables, i.e., the main explanatory one (APP) and
those used for control purposes (BAL, DS, and POP);

• M2, for comparison purposes, only includes the control variables (BAL, DS, and POP).

M1 and M2 are summarized in the following equations, respectively:

FDit = β0 + β1 APPit + β2BALit + β3DSit + β4POPit + eit (1)

FDit = β0 + β2BALit + β3DSit + β4POPit + eit (2)

where “i” indicates each one of the 308 municipalities and “t” each year from 2011 to 2019.
As “t” represents different periods for the same unit (the municipality), the unobserved

effect is often interpreted as capturing characteristics of a municipality that can be viewed
as being (roughly) constant over the period in question (Wooldridge 2010). Additionally,
the sample exhausts the population whereby the corresponding variable is fixed (Green
and Tukey 1960). Therefore, the generalized least squares fixed-effects model is appropriate
(Wooldridge 2010).

Previously, the Pearson correlation between the independent variables was performed,
which provided no figures higher than 0.7 and, therefore, no correlation issues were
found. Additionally, a multicollinearity diagnosis test was performed through the variance
inflation factor (VIF), which revealed figures below 5 for all cases, leading to the conclusion
of no multicollinearity issues. Those figures are aligned, for instance, with the suggestions
by Yoo et al. (2014), who indicate a threshold for collinearity analysis and a VIF lower
than 10.

For a more in-depth analysis, H1 is also assessed by the subgroups of Portuguese
municipalities that either comply or do not comply with the APP threshold, by size, as
well as with a breakdown of two periods. Those periods are based on the years for which
Portugal was subject to an FAP, namely between 2011 and 2014 (first period) and after
(second period).
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For assessing the H2, historical data regarding APP (from 2011 to 2018) are used
as independent variables to predict the current figures for FD (for 2019) through linear
regression models. POP is again included for control purposes. Besides also providing
the by-size classification, the analysis also considers two distinct periods for Portuguese
municipalities’ APP as robustness tests, as follows:

• From 2011 to 2015, with historical APP figures from 2011 to 2014 (as independent
variables), using 2015 as the current year for FD (the dependent one);

• From 2015 to 2019, with historical APP figures from 2015 to 2018 (as independent
variables), using 2019 as the current year for FD (the dependent one).

Those periods were selected considering that, between 2011 and 2014, Portugal was
subject to an FAP, which defined specific financial sustainability objectives. Then, the
general model for H2 is summarized in the following equation:

FDi = β0 + β1 APPit−1 + · · ·+ βn APPit−n + βn+1POPi + ei (3)

where “i” indicates each one of the 308 municipalities, “t” each year from 2011 to 2019, and
“n” a given number between 2 and 9.

Once again, before providing the results, collinearity and multicollinearity tests are
performed, which imposes the exclusion of some historical data for APP from the proposed
time series whenever the correlation and VIF are higher than 0.9 and 7.0 (for precautionary
purposes), respectively.

Furthermore, the Durbin–Watson test is used to confirm the absence of independent
errors, with no evidence of autocorrelation (values close to 2.0). The overall significance is
tested, in turn, by the F test (analysis of variance (ANOVA)), which allowed verifying what
the model can be applied to in order to perform statistical inference.

Finally, a robustness test is performed using a two-stage least squares (2SLS) regres-
sion analysis to test possible endogeneity issues for APP, and further analyses include a
breakdown of the instrumental variables proposed, based on the literature on this theme.

The next section presents the findings from this research.

3. Results
3.1. Descriptive Statistics

Figure 1 shows the Portuguese municipalities’ APP (from 2011 to 2019), on average,
for the total and by size.
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Figure 1. Portuguese municipalities’ APP (from 2011 to 2019), on average, for the total and by size.

From the data in Figure 1, a significant decrease in the APP levels, either for the total
or by size, is observed since 2012. Only from 2018 to 2019 did the APP increase again, as it
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had from 2011 to 2012, albeit slightly. Furthermore, a major decrease is observed for the
total and by size from 2012 to 2013 and from 2014 to 2015, where the APP levels reduced
within more than 50 and 30 days, respectively, in some cases. It is worthwhile to stress that
this period covers the FAP in Portugal. Finally, the reduction observed for the APP levels
throughout the period is particularly higher for other municipalities (larger ones).

To understand, however, the number of Portuguese municipalities that comply or do
not comply with the APP threshold throughout the period, Table 1 provides the percentage
for each case with a breakdown by size.

Table 1. Percentage of the Portuguese municipalities by APP threshold (from 2011 to 2019), with a
breakdown by size.

2011 2012 2013 2014 2015 2016 2017 2018 2019

APP ≤ 30 20% 25% 33% 46% 60% 61% 64% 65% 63%

Small 14% 18% 21% 28% 37% 37% 37% 37% 36%

Other 6% 7% 12% 19% 23% 24% 27% 27% 27%

APP > 30 80% 75% 67% 54% 40% 39% 36% 35% 37%

Small 45% 42% 39% 32% 23% 23% 24% 23% 25%

Other 35% 33% 28% 22% 17% 16% 13% 12% 12%

Table 1 indicates a significant change between the subgroups proposed from 2011
to 2019, with those complying with the APP threshold shifting from 20% to more than
60% throughout this period. By size, the number of Portuguese municipalities has been
increasing in both cases (smaller and larger ones) within those that comply with the
established threshold (with about 20 percentage points in both cases as well).

Figure 2, in turn, provides data regarding FD, on average, for the total and by the APP
threshold, namely for those municipalities that comply, or do not comply, with the APP
threshold. The same period shown in Figure 1 is provided.

Figure 2 indicates, again, a trend for reducing FD either for the total or by the APP
threshold. From 2011 to 2012, data remained stable or presented a slight growth. Moreover,
the figures indicate that the highest decrease in FD throughout the period can be found for
those that comply with the APP threshold. Despite changes throughout the period between
those groups (that comply or do not comply with the APP threshold), this can indicate that
the lower the Portuguese municipalities’ APP levels, the lower their FD levels.
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Finally, data from Figure 3 intend to complement the previous analysis with a break-
down by size of the Portuguese municipalities’ FD, on average (from 2011 to 2019).

The data in Figure 3 indicate a more significant decrease in FD over this period for
other municipalities (larger ones), similarly to what was observed for those that comply
with the APP threshold. The highest reduction can be seen from 2014 onward, which
matches with the FAP period in Portugal, with the slightest decrease observed for the latest
years (from 2017 to 2019). This is particularly evident for larger municipalities since the
smaller ones present smoother changes throughout the period.
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106 euros).

From the data provided above, there is an indication that a higher decrease in FD
can be observed for those municipalities that are larger and that comply with the APP
threshold. Considering this, Table 2 provides data regarding FD by the APP threshold with
an additional breakdown by size.

Table 2. Descriptive statistics data for the Portuguese municipalities’ FD by the APP threshold with a
breakdown by size (in 106 Euros).

FD 2011 2012 2013 2014 2015 2016 2017 2018 2019

APP ≤ 30 −1 −1 −7 −14 −16 −19 −23 −27 −29

Small −1 0 −3 −5 −6 −7 −5 −8 −9

Other −3 −4 −14 −29 −30 −38 −47 −52 −55

APP > 30 −2 −1 −2 −4 −6 −10 −11 −11 −15

Small 0 0 −1 −1 −2 −4 −3 −6 −6

Other −4 −3 −4 −8 −12 −18 −25 −22 −35

Based on the figures in Table 2, the highest decrease in FD throughout the period can
be observed for municipalities that simultaneously present those characteristics (larger
ones and that comply with the APP threshold).

Table 3, in turn, provides data on the percentage of Portuguese municipalities in FD,
with a breakdown of the APP threshold.

Data from Table 3 show that, for the last two years, the number of municipalities in
FD has been reducing, with only less than 10% of cases. Notwithstanding, there is a trend
of decreasing municipalities that are in FD within those that do not comply with the APP
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threshold (5% in 2019). The higher changes between the subgroups that comply and do
not comply with the APP threshold can be seen, however, within the municipalities that
are not in FD, where it is observed that the majority have been complying with the 30-day
limit since 2015 (after the FAP). Therefore, 60% of Portuguese municipalities that are not
in FD also complied with the APP threshold in 2019, conversely to what was observed in
2011, where only 18% were in this circumstance. This is aligned with the previous evidence
of the highest decrease in the figures for FD average levels throughout the period for those
Portuguese municipalities that comply with the APP threshold.

Table 3. Percentage of the Portuguese municipalities in FD (from 2011 to 2019), with a breakdown of
the APP threshold.

2011 2012 2013 2014 2015 2016 2017 2018 2019

In FD 14% 12% 25% 21% 15% 10% 13% 8% 7%

APP ≤ 30 2% 2% 3% 4% 4% 2% 6% 3% 3%

APP > 30 12% 9% 22% 17% 11% 8% 6% 5% 5%

Not in FD 86% 88% 75% 79% 85% 90% 87% 92% 93%

APP ≤ 30 18% 23% 30% 42% 56% 59% 57% 62% 60%

APP > 30 68% 66% 45% 37% 29% 31% 30% 30% 33%

Nonetheless, comparing data from Table 1 with those provided in Table 3, it should
be stressed the most significant changes in the number of Portuguese municipalities that
comply or do not comply with the APP threshold throughout the period, in comparison to
that observed for those that are or are not in FD. More specifically, while only 20% of the
Portuguese municipalities complied with that threshold in 2011, these figures changed to
63% in 2019. In turn, the Portuguese municipalities in FD changed from 14%, in 2011, to
7% in 2019. Despite being an important change, it only represents seven percentage points,
which is significantly lower than the reclassification between those that comply and that do
not comply with the APP threshold (more than 40 percentage points).

Thus, to sum up, the figures above indicate that changes between the subgroups of
Portuguese municipalities that either comply or do not comply with the threshold may
impact the FD levels, but it only has a slight impact on reclassifications between those that
are or are not in a FD situation.

Table 4 presents, in turn, data on the percentage of Portuguese municipalities in FD,
with a breakdown by size.

Table 4. Percentage of the Portuguese municipalities in FD (from 2011 to 2019), with a breakdown
by size.

2011 2012 2013 2014 2015 2016 2017 2018 2019

In FD 14% 12% 25% 21% 15% 10% 13% 8% 7%

Small 9% 8% 13% 12% 8% 6% 9% 5% 5%

Other 5% 3% 11% 9% 7% 5% 4% 3% 3%

Not in FD 86% 88% 75% 79% 85% 90% 87% 92% 93%

Small 50% 51% 46% 48% 52% 55% 51% 56% 57%

Other 37% 37% 29% 31% 33% 35% 36% 37% 36%

By size, the figures in Table 4 show that, conversely to the assessment by the APP
threshold, there are no significant changes of patterns, throughout the period, between
the smaller and larger Portuguese municipalities that are, or are not, in FD. In this latter
group, where most of them are included (93% in 2019), the smaller ones can be stressed as
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the most representative (57% in 2019), while about one-third of Portuguese municipalities
in this situation are classified as larger (36% in 2019).

Moreover, comparing the first with the last period of data availability (2011 versus
2019), and even considering reclassifications by size throughout this period (about 3 per-
centage points), the smaller are those that likely present the higher increase in this group of
Portuguese municipalities that are not in FD since it changed 7 percentage points between
those years. Then, these data also indicate that the evolution in the number of larger
municipalities that are not in FD do not follow the significant decrease in the figures for FD
average levels previously observed for this group throughout the period.

With regard to this, Table 5 shows the descriptive statistics data for the total munici-
palities.

Table 5. Descriptive statistics for the total Portuguese municipalities.

APP
(in Days)

FD
(in 106 Euros)

Bal
(in 106 Euros)

DS
(in 106 Euros)

POP
(in 103)

Total (N = 2772)

Mean 86 −12 3 3 34

Median 32 −5 1 1 14

Std. Deviation 178 34 12 9 55

Min. 0 −680 −6 0 0.4

Max. 3411 137 371 360 558

The data in Table 5 identify a high range for the Portuguese municipalities’ APP, which
can reach nine years (3411 days). Furthermore, it shows that the average FD for the total
cases is negative, i.e., the total debt does not exceed the debt limit. There is also a high level
of standard deviation in all cases.

Table 6 presents, in turn, similar descriptive statistics data by the APP threshold.

Table 6. Descriptive statistics for Portuguese municipalities by the APP threshold.

APP
(in Days)

FD
(in 106 Euros)

BAL
(in 106 Euros)

DS
(in 106 Euros)

POP
(in 103)

APP ≤ 30 (N = 1346)

Mean 13 −18 5 2 35

Median 13 −9 2 1 12

Std. Deviation 8 41 16 6 60

Min. 0 −680 −6 0 0.4

Max. 30 55 371 117 558

APP > 30 (N = 1426)

Mean 155 −6 1 3 33

Median 88 −2 0 1 15

Std. Deviation 227 23 4 11 50

Min. 31 −232 −3 0 2

Max. 3411 137 75 360 537

The data in Table 6 identify that those which comply with the APP threshold have
13 days, on average and median terms, to pay their suppliers, while the opposite group
presents more than 150 days (with a median of 88 days) to conduct their payments, having a
standard deviation that is higher than 200 days. Furthermore, it shows that the average and
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median FD is negative either for Portuguese municipalities that comply or do not with the
APP threshold, but it is lower for the first group. Nonetheless, the FD standard deviation is
higher for those that comply with the threshold, which also has a higher data range. Finally,
there are no expressive differences for the remaining variables, on average and median
terms, between Portuguese municipalities that comply or do not with the APP threshold.
An exception should be highlighted for the variable BAL, which presents significantly
lower levels for those statistics within the subgroup of Portuguese municipalities that do
not comply with that threshold.

Finally, Table 7 provides descriptive statistics data by size.

Table 7. Descriptive statistics for Portuguese municipalities by size.

APP
(in Days)

FD
(in 106 Euros)

BAL
(in 106 Euros)

DS
(in 106 Euros)

POP
(in 103)

Small (N = 1663)

Mean 85 −4 1 1 9

Median 32 −4 0 1 7

Std. Deviation 179 8 1 2 5

Min. 0 −29 −3 0 0.4

Max. 3411 137 13 29 20

Other (N = 1109)

Mean 87 −24 6 5 71

Median 32 −11 2 3 47

Std. Deviation 176 50 18 14 72

Min. 0 −680 −6 0 20

Max. 3347 130 371 360 558

By size, the data in Table 7 show no relevant differences with regard to the APP, with
an average and a median close to 90 and 30 days, respectively, for smaller and larger
Portuguese municipalities. For FD, only the maximum value is close between these groups.
On the other hand, the mean and median values for FD are significantly lower within the
larger ones, while the opposite can be seen for the remaining variables (BAL, DS, and POP).
Finally, the standard deviation is also higher in this subgroup of Portuguese municipalities
for all variables assessed other than APP. For the variable BAL, it is interesting to notice
that the mean and median have similar values between the larger and those Portuguese
municipalities that comply with the APP threshold, as well as between the smaller and
those that comply with it.

3.2. Bivariate and Multivariate Regression Analysis

Table 8 presents the data from the Pearson correlation between the dependent variable
(FD) and the independent ones (APP, BAL, DS, and POP), for total cases, by APP threshold
and by size.

The figures in Table 8 identify that all the variables have a statistically significant
correlation with the FD but at reduced levels (lower than 0.7). Two exceptions should be
made, however. The first relates to the variable APP within the Portuguese municipalities
that comply with the threshold, for which no correlation with the FD was found at all. The
second, on the other hand, is applied for BAL and POP, which had high or moderate levels
of correlations (close or higher than 0.7) in some cases, particularly within those Portuguese
municipalities that comply with the threshold and larger ones, which are also reflected
within the total cases.
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Table 8. Pearson correlation between the dependent variable (FD) and the independent ones (APP,
CB, BAL, and POP), for total cases, by APP threshold, and by size.

APP BAL DS POP

Total (N = 2772) 0.185 ** −0.754 ** −0.255 ** −0.652 **

By APP threshold

APP ≤ 30 (N = 1346) 0.049 −0.815 ** −0.453 ** −0.761 **

APP > 30 (N = 1426) 0.234 ** −0.519 ** −0.195 ** −0.493 **

By size

Size Small (N = 1663) 0.251 ** −0.252 ** 0.302 ** −0.133 **

Size Other (N = 1109) 0.253 ** −0.752 ** −0.219 ** −0.630 **
** The correlation is significant at the 0.01 level (2-tailed).

As stated before, correlation analysis and the VIF indicate no collinearity or mul-
ticollinearity issues, respectively, between the independent variables proposed, which
justifies their inclusion in the regression models proposed.

Then, Table 9 presents the results of the two regressions proposed as baseline models
(M1 and M2) for H1.

Table 9. Results of the regression models for Portuguese municipalities (H1).

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

APP *** 18,385.05

BAL *** −1.503 *** −1.519

DS *** 0.533 *** 0.555

POP *** −266.837 *** −268.190

(Constant) ** −1,160,515 462,734.7

Adjusted R2 0.691 0.682

F-statistic 0.000 0.000
*** Significance level of 1%, ** significance level of 5%.

Data from Table 9 indicate that, for the total cases, the overall model (M1), which
includes the variable APP, explains the variance of FD for Portuguese municipalities at
approximately 69% (adjusted R2). However, the model does not gain a significant level
of explanatory power in comparison to the alternative one (M2), where only the control
variables are considered (with an adjusted R2 of 68%).

Table 10 presents the results of the two regression models proposed (M1 and M2) for
H1 by APP threshold.

Table 10. Results of the regression models for Portuguese municipalities by APP threshold (H1).

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

APP ≤ 30

APP −39,393.68

BAL *** −1.428 *** −1.424

DS *** 1.462 *** 1.463

POP *** −363.348 *** −364.139

(Constant) 1,287,572 *** −1,805,089

Adjusted R2 0.788 0.788

F-statistic 0.000 0.000
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Table 10. Cont.

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

APP > 30

APP *** 18,428.81

BAL *** −1.790 *** −1.835

DS *** 0.290 *** 0.307

Pop *** −196.850 *** −199.795

(Constant) −567,404.70 *** 2,390,271

Adjusted R2 0.418 0.388

F-statistic 0.000 0.000
*** Significance level of 1%.

The analysis by APP threshold in Table 10 shows that, for those complying with
the 30-day limit, the explanatory power of the models proposed, with an adjusted R2 of
approximately 79%, is higher than the similar ones proposed to the opposite group (with
up to 30 days for the APP). However, the APP in the first group has no significance and,
therefore, does not increase the FD explanation in comparison to M2, where APP was
not included, which is aligned with Pearson’s correlation results. Conversely, for those
municipalities with APP higher than 30 days, the M1 explains about 42% of the FD, with the
APP having further explanatory power (3 percentage points), which means that not much
is added when compared to M2, which is close to 39%. However, this may be an indication
that this variable is particularly relevant in explaining the Portuguese municipalities’ levels
of FD for those that present higher levels of APP.

Table 11 presents the results of the two regression models proposed (M1 and M2) for
H1 by size.

Table 11 shows that, by size, the APP appeared to be significant in both cases (for
smaller and larger Portuguese municipalities). However, the models’ explanatory powers
are significantly higher within the second subgroup (larger ones), where the first model (M1)
presents an adjusted R2 of about 70%. This figure can be compared with the 27% obtained
for the smaller ones. Despite that, comparing the difference between the explanatory power
from M2 and M1, with the latter including the independent variable APP, the smaller ones
have benefited more, although not significantly.

Table 11. Results of the regression models for Portuguese municipalities by size (H1).

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

Small

APP *** 6942.192

BAL *** −0.753 *** −0.870

DS *** 1.554 *** 1.659

POP *** −324.937 *** −305.283

(Constant) *** −2,484,813 *** −2,065,609

Adjusted R2 0.270 0.250

F-statistic 0.000 0.000

Others

APP *** 33,478.98

BAL *** −1.407 *** −1.421



Economies 2023, 11, 183 13 of 22

Table 11. Cont.

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

DS *** 0.524 *** 0.551

POP *** −295.090 *** −300.319

(Constant) 625,277.7 ** 3,874,450

Adjusted R2 0.701 0.688

F-statistic 0.000 0.000
*** Significance level of 1%, ** significance level of 5%.

Table 12 provides the findings of the two regression models proposed (M1 and M2)
for H1 with a breakdown according to the years of the FAP in Portugal and afterward.

Table 12. Results of the regression models for Portuguese municipalities by the years of FAP and
afterward (H1).

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

From 2011 to 2014

APP *** 11,962.27

BAL *** −1.752 *** −1.868

DS 0.019 0.031

POP *** −113.182 *** −111.665

(Constant) 659,300.5 *** 2,262,534

Adjusted R2 0.438 0.413

F-statistic 0.000 0.000

From 2015 to 2019

APP *** 36,587.65

BAL *** −1.273 *** −1.302

DS *** 1.737 *** 1.861

Pop *** −452.028 *** −457.794

(Constant) *** −3,627,579 *** −1,705,891

Adjusted R2 0.764 0.755

F-statistic 0.000 0.000
*** Significance level of 1%.

Table 12 shows that the models where APP as an independent variable was included
increased, in both cases, the models’ explanatory powers, although not substantially.
Furthermore, it also reveals that this statistic is significantly higher within the models that
only considered the years after the FAP in Portugal (for M1, about 76% for those years,
which can be compared with approximately 44% for the same model performed for years
of FAP).

Table 13 presents the results of the regression model proposed for H2, with a break-
down by size, covering all the years from 2011 to 2019 (APP from 2011 to 2018 as indepen-
dent variables and FD for 2019 as the dependent one).
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Table 13. Results of the regression models for Portuguese municipalities from 2011 to 2019, with a
breakdown by size (H2).

All (N = 308) Small (N = 189) Others (N = 119)

Constant −1,665,199 *** −7,748,537 9,088,704

APP_2011 15,996 ** 12,662 −22,991

APP_2012 −6704 *** −9107 26,627

APP_2013 ** 22,206 *** 18,596 4904

APP_2014 5593

APP_2015

APP_2016 −6106 *** −34,661 41,316

APP_2017 58,730 *** 60,981 32,010

APP_2018 −21,418 * 23,103 87,234

POP *** −821 *** −487 *** −901

VIF (Max) 5.3 6.2 5.5

Adjusted R2 0.779 0.423 0.774

Sig. ANOVA 0.001 0.001 0.001

Durbin–Watson 1.942 2.199 1.902
*** Significance level of 1%; ** significance level of 5%; * significance level of 10%.

Table 14 presents, in turn, the results of the regression model proposed for H2, with
a breakdown by size, covering the years from 2011 to 2015 (APP from 2011 to 2014 as
independent variables and FD for 2015 as the dependent one).

Table 14. Results of the regression models for Portuguese municipalities from 2011 to 2015, with a
breakdown by size (H2).

All (N = 308) Small (N = 189) Others (N = 119)

Constant *** −8,674,624 *** −3,840,443 *** −16,822,232

APP_2011 ** 30,989 *** 12,860 47,672

APP_2012 −1691 ** −4409 20,224

APP_2013 10,373 *** 9469 9621

APP_2014 *** 14,794 *** 7257 17,247

POP *** −294 *** −406 *** −276

VIF Max. 2.3 2.0 4.4

Adjusted R2 0.415 0.345 0.383

Sig. ANOVA 0.001 0.001 0.001

Durbin–Watson 2.412 1.671 2.456
*** Significance level of 1%; ** significance level of 5%.

Considering the first period proposed in Table 14, the previous conclusions are
strengthened by the significance of historical APP over the years for the smaller Portuguese
municipalities, with a lower reduced level of loss in explanatory power in comparison to
other groups (all cases and larger ones).

Finally, Table 15 presents the results of the regression model proposed for H2, with
a breakdown by size, covering the years from 2015 to 2019 (APP from 2015 to 2018 as
independent variables and FD for 2019 as the dependent one).
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Table 15. Results of the regression models for Portuguese municipalities from 2015 to 2019, with a
breakdown by size (H2).

All (N = 308) Small (N = 189) Others (N = 119)

Constant 757,720 *** −6,786,451 * 9,848,144

APP_2015

APP_2016 11,217 *** −42,774 42,411

APP_2017 84,119 *** 80,297 66,435

APP_2018 −27,984 ** 30,099 81,632

POP *** −820 *** −405 *** −901

VIF Max. 4.8 5.5 3.7

Adjusted R2 0.773 0.287 0.778

Sig. ANOVA 0.001 0.001 0.001

Durbin–Watson 1.650 1.829 1.729
*** Significance level of 1%; ** significance level of 5%; * significance level of 10%.

Again, the historical APP emerges as relevant for all years included within the re-
gression model performed for the smaller Portuguese municipalities in these latest years,
as Table 15 shows. Despite that, and comparing with the previous period, the difference
regarding explanatory power in comparison to the other groups (all cases and larger ones)
is higher than that previously found and probably better explains those found within
the models that included all the years. Furthermore, it is also aligned with the previous
findings for H1, where the explanatory powers for the models that included the years after
the FAP in Portugal were significantly higher than those found in the previous years.

3.3. Robustness and Additional Analyses

This section starts by addressing the endogeneity issues that the baseline model may
suffer, which can be produced by different matters, namely by measurement errors, omitted
variables, or simultaneity (Wooldridge 2010). The distinctions among the three possible
forms of endogeneity are not always sharp since an equation can have more than one
source of endogeneity. The method of instrumental variables (IVs) provides a general and
usual solution to the problem of an endogenous explanatory variable (e.g., Barros et al.
2020; Wooldridge 2010).

This method is used along with the 2SLS estimators by defining the possible en-
dogenous variable (e.g., Araujo and Tejedo-Romero 2016; Jacoby et al. 2019). Then, IVs
estimation is performed with the aim of identifying the variable that will serve as an instru-
ment for the endogenous variable in the second stage of the 2SLS to predict the dependent
variable (FD). Therefore, the IVs must fulfil two conditions: being relevant and exogenous
(Wooldridge 2010).

As the main explanatory variable in this research, APP is proposed as the endogenous
one since it has a similar accounting nature to that which concerns the dependent one
(FD), as both indicate municipalities’ debt levels, and both may be explained by the IVs
(unmeasured variables at this stage). The literature has indicated that proxies for macroe-
conomic conditions, such as the gross domestic product (GDP) level or the growth rates
of macroeconomic measures, usually emerge as instrumental variables, particularly when
explaining FD or when leverage ratios are the focus (e.g., Campello 2003; da Rosa München
2022; He and Zheng 2022). This research proposes two IVs as proxies for capturing both
structural and cyclical macroeconomic factors, respectively: per capita income (PCI) and
unemployment growth rates (UGRs).

Three post-estimation tests usually validate the assumptions behind 2SLS. The first
step was to conduct an endogeneity test using Durbin and Wu–Hausman tests to determine
whether the regressors were indeed endogenous. This further indicated that IVs were
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indeed exogenous. Moreover, a valid instrument must be sufficiently correlated with the
endogenous regressors, but uncorrelated with the error term. Then, the F-test subsequently
shows that the instruments are not weakly correlated with the endogenous regressors.
Therefore, those first two steps provide evidence that 2SLS is more robust and efficient
than OLS (otherwise recommended) estimation. Finally, the overidentifying restriction test
shows a J-statistic score of 1.22 with a p-value equal to 0.2592, corroborating the previous
findings (no correlation between the instruments and the error term) and identifying that
the instruments used are valid.

Table 16 presents the results for the 2SLS estimation (robust), which can be subse-
quently compared with the equivalent baseline model (M1).

According to Table 16, APP is still a significant variable and the proposed signal of
association with FD remains, but its coefficient value has significantly increased, as well as
its standard error (ten times higher than the baseline model). Additionally, the significance
for the variable DS has also changed from a 1% to a 5% level, and the explanatory power
has reduced from about 70% to 47%.

Table 16. Results of the 2SLS regression.

M1

APP *** 117,106.8

BAL *** −1.441

DS ** 0.416

POP *** −254.812

(Constant) *** −1.01 × 107

Wald chi2(4) 296.20

Prob > chi2 0.0000

R2 0.4657

Root MSE 2.5 × 107

*** Significance level of 1%; ** significance level of 5%.

Table 17 provides a further analysis using the median Portuguese municipalities’
development levels, based on the municipalities’ PCI (one of the instrumental variables),
as subgroups for the baseline regression models proposed for H1.
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Table 17. Results of the regression models for Portuguese municipalities by development level.

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

Less developed

APP *** 9360.166

BAL *** −0.645 *** −0.783

DS *** 0.968 *** 1.020

POP *** −248.867 *** −241.145

(Constant) *** −2,770,325 *** −2,069,523

Adjusted R2 0.321 0.300

F-statistic 0.000 0.000

More developed

APP *** 21,876.99

BAL *** −1.464 ***−1.473

DS *** 0.523 *** 0.548

Pop *** −277.880 *** −283.371

(Constant) −303,045.8 ** 2,067,943

Adjusted R2 0.695 0.686

F-statistic 0.000 0.000
*** Significance level of 1%; ** significance level of 5%.

Data in Table 17 provide similar results as those found by size, with more developed
Portuguese municipalities having higher levels of explanatory power (about 70% for M1)
compared to the less developed ones, as previously observed, respectively, when the larger
ones were compared to the smaller ones. This may be possibly explained by the significant
levels of correlation between the Portuguese municipalities’ size and their levels of per
capita income. Notwithstanding, the more developed ones present a still higher level of
explanatory power than those classified as larger ones. On the other hand, the comparison
between M2 and M1 for the more developed municipalities reveals that the variable APP
does not increase substantially this statistic.

Finally, Table 18 presents a similar approach using the median for the UGR as sub-
groups for the baseline regression models proposed for H1, the second instrumental
variable used as a proxy for a more cyclical macroeconomic measure.
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Table 18. Results of the regression models for Portuguese municipalities by unemployment growth
rates (H1).

Independent Variables M1 (APP, BAL, DS, and POP) M2 (BAL, DS, and POP)

Lower unemployment rates
APP *** 22,503.25
BAL *** −1.582 *** −1.598
DS *** 0.412 *** 0.434

POP *** −271.818 *** −273.775
(Constant) −939,499.4 * 1,203,982

Adjusted R2 0.733 0.720
F-statistic 0.000 0.000

Higher unemployment rates
APP *** 10,689.36
BAL *** −1.270 *** −1.282
DS *** 1.071 *** 1.094
Pop *** −304.973 *** −306.574

(Constant) ** −1,122,580 −236,376.4
Adjusted R2 0.633 0.630

F-statistic 0.000 0.000
*** Significance level of 1%; ** Significance level of 5%; * Significance level of 10%.

Data in Table 18 indicate that APP significantly predicts FD in both cases (municipali-
ties with lower and higher unemployment rates), with high levels of explanatory power
(with the adjusted R2 being higher than 60%). Notwithstanding, the APP does not increase
this statistic in a meaningful way, which can be observed through the comparison from M2
to M1 in the two subgroups of Portuguese municipalities proposed (with lower and higher
unemployment rates).

The next section presents the discussion, as well as the study’s limitations, and fu-
ture avenues.

4. Discussion and Conclusions

The findings from this paper show that the number of Portuguese municipalities
that exceed the debt limit has been reducing. However, some of them, despite complying
with the 30 days threshold, are still in an FD situation and, therefore, subject to recovery
mechanisms (according to Law 73/2013 (2013), on 3 September). Furthermore, descriptive
data revealed that the reclassification between Portuguese municipalities that comply or do
not comply with the APP threshold is more evident and significant throughout the period
than that observed between those that are or are not in FD. On the other hand, despite the
previous evidence that larger Portuguese municipalities are those that mostly reduce their
average levels of FD, it is the smaller ones that mostly increase their weight in the group of
Portuguese municipalities that are not in FD throughout the period.

Concerning the regression models proposed for H1, with the Portuguese municipalities
FD as the dependent variable, the inclusion of APP as a variable increased the additional
explanatory power for all cases, but not significantly for those municipalities which do not
comply with the threshold. For the ones who comply with the APP threshold, it has no
significance, which aligns with the Pearson correlation results. Based on size, the variable
APP slightly increased the explanatory power when the models proposed for the smaller
Portuguese municipalities are compared with the larger ones, despite the latter having
higher levels for this statistic. Finally, the periods after the FAP in Portugal present higher
levels of explanatory power. Notwithstanding, the inclusion of the variable APP does not
substantially increase this statistic. Therefore, H1 is only partially confirmed, since it is
not valid for all subgroups of Portuguese municipalities under assessment, which reveals
that the variable APP has contextual characteristics that should be considered for a more
in-depth analysis.
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Concerning H2, the findings identify that the APP significantly also predicts FD, with
a higher explanatory power for the periods after the FAP in Portugal, consistent with the
previous findings. By size, the FD is, however, better explained by historical APP within
the smaller Portuguese municipalities, despite also having lower levels of explanatory
power in comparison to larger ones, particularly for that period. Therefore, aligned with the
previous findings regarding H1, H2 is only partially confirmed, considering the different
patterns by period and size found for the Portuguese municipalities.

Therefore, the findings suggest that APP only plays a relevant role in what matters to
the Portuguese municipalities’ FD for those who do not comply with the 30-day limit. By
size, the findings appear to be more consistent for smaller ones, considering that the APP
better predicts FD, regardless of the period under assessment, within the models performed
for this subgroup of Portuguese municipalities.

Additionally, the robustness test and further analyses performed indicate the likely
influence of macroeconomic factors. From these findings, a significant increase arises in the
coefficient levels of APP as an explanatory variable of FD. In this context, the structural
macroeconomic factor seemed to play a more relevant role, despite not being substantially
different from the findings provided by the size analysis.

As a result, that which seemed to be intended by Directive 2011/7/EU (2011) is not
observed for Portugal, given that having a lower APP does not mean that the municipality
is not in an FD situation, even when complying with the 30-day threshold.

The literature argues that when having a lower APP, namely when it is up to 30 days,
entities have a lower and sustainable debt, and are not in an FD situation (e.g., Alaminos
et al. 2018; Balaguer-Coll and Ivanova-Toneva 2019; Olmo and Brusca 2021; Organic Law
2/2012 2012). Therefore, it can be questioned as to why the European Union’s policies
on late payments do not have the intended effect in Portugal. This may be the result of
the lack of reliability that has been pointed out by several researchers concerning the APP
reported by Portuguese municipalities (Baleiras et al. 2018; Carvalho et al. 2018; Santos
et al. 2021). For instance, being quarterly, the APP only considers the end of the quarter
debt, regardless of the acquisition date, giving an APP bonus of up to ninety days (an APP
of zero days, as reported by some of the larger municipalities, is not seen as probable given
the bureaucratic expense rules in Portugal).

Moreover, the Portuguese municipalities APP methodology under RMC 34/2008
(2008), and Administrative Decision 9870/2009 (2009), given that the Directive 2011/7/EU
did not settle a common methodology, does not consider all the debts, contrary to other
government sectors. This has been pointed out as a vulnerability to accounting practices
that manipulates the APP to provide a better picture of the entity’s performance, which
seems to be occurring mostly in the larger Portuguese municipalities, and in those that
comply with the 30-day threshold (Santos et al. 2021; Santos and Martinho 2021). This
may explain why APP is not relevant in explaining the FD for those groups of Portuguese
municipalities.

It must be stressed that Portugal has already been pointed out as using accounting
devices to improve financial indicators without improving public finances indeed, namely
in what concerns hiding borrowings (Irwin 2012). It should be highlighted that hidden
debt is closely linked to systemic financial risks (Zhao et al. 2022). The financial stability
of municipalities is an important starting point for long-term sustainable development
and over-debt can create risks for their proper functioning. The growing increase in the
debt held by the subnational levels of government has raised the need to understand and
monitor the causes (Jorge et al. 2022).

Although the study focuses on Portuguese municipalities, other European Union coun-
tries such as Greece, Italy, and Spain have also been pointed out as using accounting devices
to distort financial indicators (Irwin 2012). When assessing the Directive 2011/7/EU imple-
mentation, Spain was notified by the European Commission regarding the methodology
used, as it reduced 30 days to all the APP reported. Therefore, the results of this paper can
contribute to stressing the need for the European Commission to define a common method-
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ology to assess the Directive 2011/7/EU to ensure the desired comparability amongst the
member states (Tymowski 2018).

The main limitations of the study include the reliability of the data, although coming
from the DGAL website, and the variable used to measure the municipalities’ FD. The
results may be different if other variables were used. The absence of data for APP from
2020 onward can also be a limitation since it does not allow us to assess if the findings from
this paper would remain for the latest years. It is worth remembering that events with
relevant impacts from a macroeconomic perspective, such as the COVID-19 pandemic and
Russia’s invasion of Ukraine, happened in the latest few years, which were not covered in
this research.

As future avenues, research with other variables to measure and/or predict the mu-
nicipalities’ FD could improve the evidence from this study. Furthermore, a cross-country
comparison, particularly within the European Union, could be helpful to assess whether
there are differences that can be explained by national specificities. This may also be rele-
vant to assess those data from different perspectives of analysis, such as their reliability
using gaming or earning management strategies.
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