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Abstract: Small companies face significant difficulties in accessing finance, and the use of bank
credit and trade credit are the primary sources of financing, specifically in small countries, with
little market liquidity, and focused on the banking system, as is the case of Portugal. The main
objective of this article is to identify significant drivers of bank and trade credit, as well as investigate
the complementary or substitutive relationship between them, considering that both constitute an
essential source of financing for small and medium-sized enterprises (SMEs). The sample comprises
5860 companies, and the analysis was performed using panel data methodology (2010–2019). The
results suggest that, during the period in which the financial crisis was most felt in the country
(2010–2013), companies intensified their demand for trade credit, and in the following years for bank
credit. Our evidence does support the substitution hypothesis between trade and bank credit.

Keywords: SMEs; bank credit; trade credit; financial crisis; credit constraints

1. Introduction

Scarcity of resources conditions the development of Small and Medium Enterprises
(SMEs). In the absence of equity capital, access to credit is the primary source of financing.
The difficulties experienced by SMEs in accessing financial resources stem from the partic-
ular characteristics they present, namely in terms of information asymmetry, transaction
costs, and agency costs (Degryse et al. 2005; Zarrouk et al. 2020; Mueller and Sensini 2021).

The 2008 financial crisis made access to credit difficult for smaller companies, given
the substantial funding restrictions and stricter capital requirements to which the banking
system was subject (Farinha and Félix 2015). Access to credit has become more difficult for
companies, particularly those accessing the banking system for the first time. Given the
strong constraints to which they were subjected, many companies resorted to alternative
sources, namely trade credit, characterized by speed and operability, albeit with a high
opportunity cost (Su and Sun 2011). In times of crisis, SMEs have been the object of
different empirical studies due to the increased difficulties they face in resorting to sources
of financing. The results are not consensual regarding the substitution or complementarity
relationship between commercial credit and bank credit (Palacín-Sánchez et al. 2019). The
substitution hypothesis, which is supported by the existing literature, asserts that SMEs
rely on trade credit as a last resort as a result of financial restrictions (Huang et al. 2011;
Love et al. 2007). The substitution effect is mentioned by Casey and O’Toole (2014) and
McGuinness et al. (2018), while Illueca-Muñoz et al. (2016) and Andrieu et al. (2018)
identify a complementary effect. These results suggest the need to deepen the relationship
between bank credit and trade credit.
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The global financial crisis, which started at the end of 2007, drastically reduced the
amount of credit available to SMEs in the Eurozone, which includes Portugal (Vermoesen
et al. 2013). Portuguese SMEs represent 99.9% of all companies, are responsible for 79% of
all employment, and generate 66% of added value, making a considerable contribution to
economic expansion, job creation, and innovation (European Commission 2014). Portugal
is one of the EU countries most affected by the crisis resulting from the 2008–2013 global
recession (Serrasqueiro et al. 2021). The recent global economic crisis has highlighted the
limitations of a business financing model based on resorting to credit and with little use of
the capital market.

This work aims to evaluate the influence of company-specific variables (including the
risk of bankruptcy, as a distinctive variable) on access to bank credit and trade credit in
Portuguese SMEs, for a time horizon of 10 years (2010–2019), using panel data methodology.

This study is important for Portuguese SMEs and banking, as it allows the impact of
the financial crisis (2010–2013) on the use of credit (banking and trade) to be assessed. It
identifies the main business drivers that condition credit and evaluates the substitution
or complementarity relationship between bank credit and trade credit. A total of 5860
businesses were polled regarding the effects of the crisis, their access to different sources
of financing both before and after the crisis, and their chances of recovering. It provides
guidance on financing decisions to managers and current and potential shareholders.

In addition to this introduction section, Section 2 addresses the literature review on
the subject, Section 3 deals with research design including data and estimation method,
then Section 4 presents and discusses the main results, and finally, Section 5 presents the
conclusions, limitations, and theoretical and practical contributions, as well as providing
lines of future research.

2. Literature Review
2.1. Theoretical Framework

The issue of SME financing is complex but unavoidable due to the implications that
arise in terms of the growth and development of a significant number of companies that
play an essential role in the economies of many countries. In the context of the world
economy, small and medium-sized companies are one of the main drivers of economic
growth, job creation, and excellent investment opportunities, financed mainly by bank
credit. However, the evolution of the markets, technological acceleration, the development
of new information and communication systems, the reduced capacity of knowledge, and
the difficulties in acquiring capital constitute obstacles to its growth (Halling et al. 2005;
Banerjee and Duflo 2014; Brei et al. 2020).

Before the 2008 crisis, companies accumulated high levels of indebtedness given fa-
vorable financing conditions and optimistic expectations of productivity growth. Financial
difficulties and the subsequent sovereign debt crisis led to a significant contraction in
economic activity and, consequently, to the deterioration of economic agents’ perspec-
tives. Portuguese banks were subject to international financing restrictions and stricter
capital requirements. The results show that, after 2009, access to credit became particularly
difficult for Portuguese companies, namely for those that were resorting to the banking
system for the first time (Farinha and Félix 2015). Farinha and Félix (2015) also conclude
that credit supply is positively related to the warranties provided (available assets), and
negatively related to the level of corporate indebtedness. On the other hand, the demand
for credit increases with the scarcity of domestic resources and capital needs. The authors
also mention that approximately 15% of Portuguese SMEs with bank loans are subject to
financial restrictions.

Financial constraints significantly hamper the growth of SMEs (Moscalu et al. 2020). To
face these constraints, SMEs essentially resort to bank financing. SMEs and large companies
have direct access to bank financing; however, smaller ones face increased difficulties,
which stem from the fact that they provide little information and are not very credible,
inducing information asymmetries (Nilsen 2002; Su and Sun 2011). Given the constraints
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to which they are subject, many companies resort to alternative means of financing, namely
trade credit, which is more expeditious, albeit at a higher cost in many circumstances. SMEs
mostly resort to trade and bank credit, since access to the capital market is limited to large
companies in many circumstances (Wang et al. 2021; Yang et al. 2021).

The asymmetry of information, the absence of warranties provided, the reduced
negotiating power, and the absence of a extensive credit history pose constraints to bank
financing at affordable interest rates (De la Torre et al. 2008). Financing restrictions are felt
with greater intensity in SMEs compared to larger companies. In addition, these companies
have more difficulty accessing capital markets, making them more vulnerable to bank
credit and trade credit (Beck and De La Torre 2007). SMEs present high volatility of results,
resulting in a high level of risk. When banks cannot quantify (evaluate) risk, they ration
credit and impose credit minimums and maximums, preferring to finance large companies
(Hernández-Cánovas and Martínez-Solano 2007). SMEs face fewer financial constraints in
countries with developed capital markets (Ullah 2020).

In addition to the issues mentioned in the previous paragraphs, the characteristics of
corporate governance models (Anglo-Saxon model and continental model) under which
companies carry out their activity constitute another condition affecting how companies
finance themselves (Moutinho et al. 2022). Banks play a crucial role in the continental system
as creditors and shareholders. The generated financial income allows banking entities to
establish a stable relationship with companies, which results in mutual advantages, in
many circumstances, placing the bank in a situation of privilege (dominion). Companies
develop more stable and lasting relationships with banking entities with fewer owners
and creditors due to the lower relevance and development of capital markets (Ahmad and
Omar 2016; Outa and Kutubi 2021).

In the Anglo-Saxon model, as a result of the dispersion of capital, small and medium-
sized companies do not bear supervision costs, translating into a benefit of a priori control.
In turn, in the continental system, due to a greater concentration of ownership, the holders
of capital have greater internal control, ensuring more excellent supervision and control
(González and González 2008; Grosman et al. 2019).

2.2. Bank Credit and Trade Credit

Bank credit can be expressed as the ratio of bank liabilities and bond loans to total
liabilities (Love et al. 2007; McGuinness and Hogan 2014). For García-Teruel and Martínez-
Solano (2010) and Yang (2011), trade credit can be measured as the ratio between supplier
credit plus other credits to total liabilities. The literature review (e.g., Carbó-Valverde et al.
2006; Degryse et al. 2017; D’Ignazio and Menon 2020) refers to bank credit as an important
source of financing for SMEs.

Trade credit is generally granted to a customer by a supplier of goods and/or services,
where payment is made later (Catalin 2020). Credit is granted on a short-term basis,
usually with maturities between 30 and 90 days. The author also concludes that the
lack of positive results, liquidity, and the degree of indebtedness determine the extent
of trade credit. Companies prefer trade credit when they have difficulty accessing bank
credit, thus revealing a degree of complementarity between trade credit and bank credit in
short-term financing (Cassia and Vismara 2009). Trade credit arises from the interaction
between a supplier and a customer (company) in a specific context of limited liability for
uncollateralized debt (Cuñat 2007). There is a generally agreed-upon conclusion in the
trade credit literature that supplier financing has a negative relationship with size (Kestens
et al. 2012), inventory (Taketa and Udell 2007), liquidity (Love et al. 2007), and profitability
(García-Teruel and Martínez-Solano 2010; Canto-Cuevas et al. 2016)

The limitations, to which SMEs are subject, particularly in periods of the financial
crisis, lead a significant number of companies to resort to trade credit (Carbó-Valverde et al.
2006; Degryse et al. 2017; D’Ignazio and Menon 2020). In the 2008 financial crisis, trade
credit emerged as a substitute for bank credit, given the negative impact on the availability
of bank credit (Garcia-Appendini and Montriol-Garriga 2013; Cassia and Vismara 2009).
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Although trade credit is a substitute for bank credit, the former becomes a substitute in
periods of a financial crisis (Yazdanfar and Öhman 2017). In times of crisis, suppliers are
valuable agents to make up for companies’ difficulties accessing bank credit (Bastos and
Pindado 2013).

When bank financing is difficult, companies rely more heavily on trade credit (Garcia-
Appendini and Montriol-Garriga 2013). This has become known as the substitution theory
between bank credit and trade credit in the financial literature.

A different theory may also explain this connection. According to Biais and Gollier
(1997), commercial credit and bank credit should move in the same direction, as they either
increase or decrease together. Contrary to the previous assumption, trade credit is not seen
merely as a safety net in case of default on bank loans. This implies that bank credit and
commercial credit are complementary forms of credit. Since Biais and Gollier published
their paper, numerous investigations have supported this concept of complementarity (e.g.,
Kohler et al. 2000; Kling et al. 2014).

In times of crisis, the study of this relationship has been particularly investigated in
empirical studies with SMEs as they face additional challenges in the demand for capital
(Palacín-Sánchez et al. 2019). Assessing whether commercial credit and bank credit are
complementary or substitutes for each other is an open debate. Therefore, the following
hypotheses are formulated:

Hypothesis 1a (H1a). Less short-term bank credit is associated with more trade credit.

Hypothesis 1b (H1b). Less short-term bank credit is associated with less trade credit.

2.3. Company Variables

Besides the theoretical framework developed in the previous paragraphs, a literature
review also makes it possible to identify internal drivers of bank credit and trade credit:
profitability, warranties provided, liquidity, turnover growth, and risk.

2.3.1. Profitability

Profitability is a strong ally of bank credit insofar as, when it increases, financing
conditions improve (Erdogan 2018). Profitability negatively influences the use of bank
credit, but does not affect trade credit (Kirch and Terra 2012). However, Yazdanfar and
Öhman (2017) show that profitability is negatively correlated with trade credit. The results
indicate that SMEs with higher profitability use less trade credit as a financing instrument.

The negative relationship between profitability and indebtedness is justified by the
fact that companies with higher profitability generate a greater volume of internal resources
so that external financing decreases (Esperança et al. 2003). Similarly, older companies
resort less to external financing due to internally generated funds (Agyei et al. 2020).

To address information asymmetries, companies must consolidate a long-term banking
relationship with a limited number of institutions as financing conditions improve (Erdogan
2018). Older and more profitable companies rely more heavily on bank credit than young
companies, which face high banking restrictions (Gama et al. 2010).

Companies with high profitability and liquidity use a smaller number of banking
entities; however, in the long term, exclusive relationships may lead to a loss of income
(Farinha 1999; Pinto et al. 2011). Consequently, we formulated the following hypotheses:

Hypothesis 2a (H2a). Profitability affects bank credit.

Hypothesis 2b (H2b). Profitability affects trade credit.

2.3.2. Warranties

The supply of bank credit depends positively on the number of assets the company
offers as collateral (Farinha and Félix 2015). In underdeveloped markets and with many
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financial intermediaries, the ability of small companies to resort to bank credit depends
heavily on the warranties provided (Esperança et al. 2003). The volume of available assets
is one of the most relevant factors for the capital structure insofar, as the provision of
warranties ensures companies the possibility of negotiating longer debt terms (Vieira and
Novo 2010).

In an empirical study with European SMEs, Hernández-Cánovas and Martínez-Solano
(2010) show that trust between the company and the bank promotes access to finance,
reduces borrowing costs, and increases the probability of providing warranties. In the same
vein, Serrasqueiro and Nunes (2012) argue that companies with a high volume of tangible
assets preferentially resort to long-term debt, continuing to finance themselves through
trade credit. Large companies with high tangible assets rely more on bank credit (Kirch
and Terra 2012). Kirch and Terra (2012) also conclude that the warranties provided play a
significant role (risk reduction) in long-term loans. However, the number of warranties has
positive marginal effects on the concentration of banking entities (González and González
2008). This result indicates that banking concentration and asset tangibility facilitate access
to bank credit. In line with previous results, Agyei et al. (2020) report a positive relationship
between the tangibility of assets and the level of indebtedness. Collateral appears as a
necessary condition for obtaining bank credit. In companies with a significant volume
of assets, agency conflicts between managers and creditors are mitigated, thus increasing
the volume of credit (Ayed and Zouari 2014). Accordingly, we propose the following
hypotheses:

Hypothesis 3a (H3a). Warranties influence bank credit.

Hypothesis 3b (H3b). Warranties influence trade credit.

2.3.3. Liquidity

During the 2008 financial crisis, companies with a high level of liquidity resorted
to trade credit more often (Garcia-Appendini and Montriol-Garriga 2013). Conversely,
Ayed and Zouari (2014), Costa et al. (2014), and Legesse and Guo (2020) refer to a positive
relationship between liquidity and short-term bank financing, and a negative relationship
with long-term bank financing. Companies with higher liquidity have lower borrowing
ratios (Antão and Bonfim 2008). SMEs with high levels of liquidity preferentially use
internal resources to finance investment rather than debt (Agyei et al. 2020). In turn, for
Gama et al. (2010), companies with excellent liquidity more often resort to trade credit.

In periods of the financial crisis, banks reduce credit, companies’ liquidity decreases,
and the probability of insolvency increases, which leads companies to resort more to trade
credit (Bussoli and Marino 2018; Love et al. 2007). The authors conclude that strengthening
trade credit through injections of liquidity into companies can reduce the impact of the
financial crisis on SMEs. Suppliers are willing to forgive debts and extend the maturity
period of credits when customers experience temporary liquidity shocks, which could
threaten their survival (Cuñat 2007). In this sense, companies in financial difficulties delay
the payment of debts to suppliers, usually without penalties or cuts in the flow of goods.

Companies with high cash flows use less trade credit (Niskanen and Niskanen 2006).
The tremendous financial difficulties lead companies to adjust internal resources (cash)
more quickly, mitigating agency costs, which were heightened after the 2008 financial
crisis, and leading companies to increase their internal financing capacity in response to
the rationing of credit originated (García-Teruel and Martínez-Solano 2010). In periods of
the financial crisis, companies with more significant restrictions reduce the offer of credit to
customers and increase the use of credit from suppliers (Yang 2011). As per the literature
review, we established the following hypotheses:

Hypothesis 4a (H4a). Liquidity affects bank credit.

Hypothesis 4b (H4b). Liquidity affects trade credit.
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2.3.4. Turnover Growth

Companies with high growth rates resort more to trade credit (Niskanen and Niskanen
2006). SMEs with high growth opportunities adjust more quickly to internally generated
resources, particularly in times of crisis, in response to credit restrictions (Martínez-Sola
et al. 2018). In turn, Fernandes et al. (2011) identify a positive relationship between
business growth and medium and long-term financing sources. However, micro and small
companies, subject to more significant financial constraints, have growth limited to the
availability of resources and cannot take advantage of all growth opportunities (Moscalu
et al. 2020). The authors also mention that the development of banking markets in the euro
area promotes the growth of SMEs. The supply of credit establishes a significant relationship
with the behaviour of SMEs, particularly with respect to their ability to grow. Adverse
shocks, such as the 2008 financial crisis, directly affect the ability of companies to secure
financing from the banking system (Vermoesen et al. 2013). Borrowing capacity increases
as the company grows, and the probability of the company incurring financial insolvency
costs decreases, given the greater diversification of its portfolio of activities (Vieira and
Novo 2010). From the discussion above, we established the following hypotheses:

Hypothesis 5a (H5a). Turnover growth affects bank credit.

Hypothesis 5b (H5b). Turnover growth affects trade credit.

2.3.5. Risk of Bankruptcy

Risk inherent to business activity is an additional element in accessing credit. Despite
its relevance, this has not been considered within the scope of the work around this theme.
The pioneering model developed by Eduard Altman (1968) intends to predict the risk
of bankruptcy in a time horizon of two years. Starting from a set of economic-financial
indicators, it intends to estimate a bankruptcy indicator (Z-score) that allows for predicting
the probability of future bankruptcy (Altman 1968). Altman (1983) has readjusted the
model, replacing the market value of equity with the book value, as well as the cut-off
points, allowing it to be applied to unlisted companies. The model is expressed as follows:

Z-score = 0.717X1 + 0.0847X2 + 3.107X3 + 0.420X4 + 0.998X5

where X1 = Working Capital/Total Assets; X2 = Retained Earnings/Total Assets; X3 =
Earnings Before Interest and Taxes/Total Assets; X4 = Book Value of Equity/Total Liabilities;
X5 = Sales Total Assets.

According to the overall index, if the Z-score value is greater than 2.90, the companies
are classified as non-bankrupt firms (safe zone). If their index value ranges from 1.23 to
2.90, they are classified as in the grey area, and index values less than 1.23, suggesting
that companies are in a difficult situation and these are classified as at a high risk of
bankruptcy—distress zone (Altman and Hotchkiss 2006).

One of the main concerns associated with using this type of model stems from the
interpretation of financial statements and the information generated that must comply with
international financial accounting standards (Popov 2018). Consequently, we formulated
the following hypotheses:

Hypothesis 6a (H6a). Risk of bankruptcy affects bank credit.

Hypothesis 6b (H6b). Risk of bankruptcy affects trade credit.

3. Sample and Data Analysis Methodologies

This is an empirical study based on a sample of 5860 SMEs. SMEs are defined according
to the standard European Commission criteria (European Comission 2023), which includes
firms that employ fewer than 250 workers in a given year and have either an annual
turnover of less than EUR 50 m or a balance sheet total of less than EUR 43 m. Data
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from these SMEs were obtained from the Iberian Balance Sheet Analysis System (SABI)
and referred to a period of 10 years (2010 to 2019). Firms with missing values in the
accounting information were excluded from the analysis. The sample also excludes all
companies of the following sectors of activity, as they have specific characteristics, and it
is understood that they should be studied separately: construction, real estate, insurance,
finance, agriculture, fisheries, and public administration. The final sample includes 5860
firms and has 58,600 observations.

To study the determinants of bank and trade credit, regression models with panel
data were used. The panel data methodology has been increasingly used in corporate
finance research. In particular, it has been used by several authors in the scope of this
theme—analysis of credit determinants (Bastos and Pindado 2013; Costa et al. 2014; Matias
and Serrasqueiro 2017).

Analysis from panel data has advantages over cross-sectional data. In particular, it
allows the regression model to consider individual heterogeneity due to intrinsic company
characteristics. Therefore, it is possible to estimate the effect of the independent variables,
taking into account that the companies are different, that is, controlling for factors invariant
in time and that differentiate the companies (Gujarati and Bernier 2004). As observed by
Bastos and Pindado (2013), controlling this heterogeneity is very important in the study
of the use of credit, as this may depend on certain characteristics of firms and thus, the
problem of not observing all relevant variables is reduced.

The dependent variable Bank Credit (Bcredit) is the ratio of short and long-term
bank debt to total liabilities (Love et al. 2007; McGuinness and Hogan 2014). Trade Credit
(Tcredit) is the ratio of (short- and long-term) trade debt to total liabilities (García-Teruel
and Martínez-Solano 2010; Yang 2011).

As independent variables, the models consider: return on assets (ROA), defined by the
ratio between operating profits and total assets (Serrasqueiro and Nunes 2012); collateral
(Col), the ratio between tangible fixed assets and total assets (Yang 2011; Serrasqueiro
and Nunes 2012); current ratio (CR), measured by current assets divided by current li-
abilities (Farinha 1999; Agyei et al. 2020); growth (GR), which, for year t, is measured
by (Turnovert − Turnovert−1)/Turnovert−1 (Petersen and Rajan 1994; García-Teruel and
Martínez-Solano 2010), and risk Z-score (Zscore), which is considered as a qualitative
variable with three categories (Altman and Hotchkiss 2006), the safe zone (Z > 2.9), the
grey zone (1.23 < Z < 2.9), and the distress zone (Z < 1.23). The dummy for the distress
zone was kept out of the model as the reference category. Age is also included as an
independent variable. Age and firm size are often considered control variables in the study
of commercial and bank credit (Palacín-Sánchez et al. 2019). In this study, firm size is
assessed by collateral (Col). Models were also estimated with the time dummies for all
years except 2013, which was used as the reference year.

Fixed effects and random effects models were estimated, as they are frequently used
in estimating panel data regression models. In the fixed effects model, individual hetero-
geneity is allowed through the coefficient β0i, which varies with the firms and captures all
unobserved, time-invariant, individual characteristics that affect the dependent variable.
In this study, the model is expressed by:

Yit = β0i + β1ROAit + β2Colit + β3CRit + β4GRit + β5Zscore_greyit+
β6Zscore_sa f eit + β7 Ageit + εit . i = 1. . . . .N; t = 1. . . . .T

where Yit is one of the dependent variables (bank credit or trade credit) of firm i at time t,
β0i is the non-observed individual-specific effect, and εit the error term.

In the random effects model, β0i is considered a random variable, β0i = β0 + ui:

Yit = β0 + β1ROAit + β2Colit + β3CRit + β4GRit + β5Zscore_greyit
+ β6Zscore_sa f eit + β7 Ageit + ui + εit . i = 1. . . . .N; t = 1. . . . .T
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where ui is the individual-specific error component, representing the random individual
effect.

Significant differences between firms are tested using the F test in the fixed effects
model and using the Breusch-Pagan Lagrange Multiplier (LM) test in the random effects
model. In all estimated models, these tests rejected the null hypothesis that there is no
individual heterogeneity, which supports the use of fixed/random effects models.

Cluster robust standard errors are used in all estimated models to correct for serial
correlation and heteroscedasticity.

The Hausman test is usually used to decide between the fixed and random effects
model. This test compares the estimates of both models, which are expected to be similar if
both estimators are consistent. However, if the assumption of non-correlation between the
independent variables and the error term ui is not satisfied, the random effects estimator
will no longer be consistent, but the fixed effects estimator is unaffected. Thus, the rejection
of the null hypothesis makes the choice of the fixed effects model more plausible. Addi-
tionally, the Arellano–Bond linear dynamic estimator was used to assess the lagged effect
of the dependent variable, trade and bank credit. According to Huang et al. (2011), credit
moves dynamically in a “flow in-stock-flow out” pattern, which was described by Benishay
(1968). To put it another way, the quantity of credit “in stock”, or in the present period, is
primarily based on what was available in the preceding period. Therefore, controlling for
lagged credit effects is necessary to obtain a more realistic picture of the interaction effect
between consecutive time points.

4. Results and Discussion

In Figure 1, 95% of confidence intervals (CI) are presented for the averages of bank
and trade credit in each year under study. Until 2013, there was a trend of growth in the
use of trade credit, followed by a decrease, and the reverse is observed for bank credit.
Since 2013 was a turning point, this year was considered the reference year in the estimated
models. During the financial crisis, which began in 2008 and lasted until 2013, companies
resorted more intensively to trade credit, given the difficulties encountered in the banking
system. However, after 2013, this increased with the resumption of economic activity and
the reduction in bank credit restrictions.

Table 1 presents the descriptive statistics for the independent variables. The results
indicate that, on average, companies increased profitability (ROA) from 2010 to 2019,
namely from 2013 onwards, with the recovery of economic activity. Regarding warranties
(Col) for the years under study, approximately 0.28% of the assets are tangible fixed assets,
and, on average, current ratio (CR) values are greater than one, with an increasing trend, so
companies have sufficient liquidity to meet their responsibilities. Concerning growth in
turnover (GR), the mean values range from 0.06 in 2012 to 0.32 in 2010.
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Median 0.0355 0.2503 1.5000 0.0000 19 

2013 
Mean (SD) 

0.0564 
(0.0708) 

0.2793 
(0.1924) 

1.8524 
(1.1450) 

0.1284 
(0.5550) 

22.5092 
(14.8166) 

Median 0.0417 0.2475 1.5280 0.0675 20 

2014 
Mean (SD) 0.0671 

(0.0770) 
0.2797 

(0.1935) 
1.9388 

(1.2084) 
0.1284 

(0.5690) 
23.5088 

(14.8169) 
Median 0.0486 0.2448 1.6000 0.0706 21 

2015 
Mean (SD) 0.0695 

(0.0741) 
0.2838 

(0.1933) 
1.9980 

(1.2517) 
0.1121 

(0.7668) 
24.5088 

(14.8169) 
Median 0.0494 0.2511 1.6400 0.0551 22 

2016 
Mean (SD) 

0.0684 
(0.0730) 

0.2910 
(0.1944) 

2.0281 
(1.2875) 

0.0802 
(0.2878) 

25.5061 
(14.8159) 

Median 0.0496 0.2599 1.6590 0.0484 23 

2017 
Mean (SD) 

0.0689 
(0.0738) 

0.2952 
(0.1921) 

2.0526 
(1.3188) 

0.1287 
(0.4087) 

26.5088 
(14.8169) 

Median 0.0500 0.2659 1.6660 0.0830 24 

2018 
Mean (SD) 0.0665 

(0.0751) 
0.2995 

(0.1931) 
2.0687 

(1.3346) 
0.0861 

(0.2570) 
27.5088 

(14.8169) 
Median 0.0490 0.2711 1.6650 0.0542 25 

Figure 1. 95% confidence intervals for mean values of trade and bank credit by year.

Table 1. Descriptive statistics.

Year Statistics ROA Col CR GR Age

2010
Mean (SD) 0.0545 (0.0704) 0.2930 (0.1944) 1.7527 (1.1037) 0.3236 (3.1279) 19.5107 (14.8167)

Median 0.0397 0.2619 1.4415 0.0832 17

2011
Mean (SD) 0.0493 (0.0679) 0.2895 (0.1950) 1.7890 (1.1320) 0.2414 (4.0096) 20.5085 (14.8162)

Median 0.0366 0.2574 1.4585 0.0393 18

2012
Mean (SD) 0.0461 (0.0703) 0.2822 (0.1949) 1.8306 (1.1613) 0.0551 (0.4887) 21.5088 (14.8169)

Median 0.0355 0.2503 1.5000 0.0000 19

2013
Mean (SD) 0.0564 (0.0708) 0.2793 (0.1924) 1.8524 (1.1450) 0.1284 (0.5550) 22.5092 (14.8166)

Median 0.0417 0.2475 1.5280 0.0675 20

2014
Mean (SD) 0.0671 (0.0770) 0.2797 (0.1935) 1.9388 (1.2084) 0.1284 (0.5690) 23.5088 (14.8169)

Median 0.0486 0.2448 1.6000 0.0706 21

2015
Mean (SD) 0.0695 (0.0741) 0.2838 (0.1933) 1.9980 (1.2517) 0.1121 (0.7668) 24.5088 (14.8169)

Median 0.0494 0.2511 1.6400 0.0551 22

2016
Mean (SD) 0.0684 (0.0730) 0.2910 (0.1944) 2.0281 (1.2875) 0.0802 (0.2878) 25.5061 (14.8159)

Median 0.0496 0.2599 1.6590 0.0484 23

2017
Mean (SD) 0.0689 (0.0738) 0.2952 (0.1921) 2.0526 (1.3188) 0.1287 (0.4087) 26.5088 (14.8169)

Median 0.0500 0.2659 1.6660 0.0830 24

2018
Mean (SD) 0.0665 (0.0751) 0.2995 (0.1931) 2.0687 (1.3346) 0.0861 (0.2570) 27.5088 (14.8169)

Median 0.0490 0.2711 1.6650 0.0542 25

2019
Mean (SD) 0.0646 (0.0781) 0.3011 (0.1923) 2.1728 (1.4943) 0.0686 (0.4671) 28.5088 (14.8169)

Median 0.0472 0.2748 1.6975 0.0335 26

SD—Standard Deviation.
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Pearson correlations are shown in Table 2. The correlations are relatively low, sug-
gesting that multicollinearity should not be a problem. This is substantiated by the values
below five of the variance inflation factor (VIF), calculated for the quantitative variables
included in the models ROA (1.054), Col (1.1045), CR (1.1), GR (1.005), and Age (1.004).

Table 2. Correlation between quantitative independent variables.

ROA Col CR GR

ROA 1

Col −0.1374 1

CR 0.1680 −0.2901 1

GR 0.0385 0.0046 −0.0256 1

Age −0.0935 0.0065 0.1552 −0.0525

Tables 3 and 4 present the regression results for bank credit and trade credit, respec-
tively. The Hausman test rejects the null hypothesis, raising suspicion about the random
effects model. However, the results of the two models, fixed effects and random effects,
are identical in terms of significance and signs of the coefficients, both for trade and bank
credit. Furthermore, with the introduction of the time dummy variables, the interpretation
of the estimated models also does not change.

For bank credit, the fixed effects model proposes a negative relationship between
profitability and bank credit—an increase in ROA is accompanied by a decrease in the use
of bank credit, supporting hypothesis H2a. The results obtained agree with Serrasqueiro
and Caetano (2015), who realize that there is a negative relationship between profitability
and indebtedness. However, they differ from Erdogan (2018), who identifies a positive
relationship between profitability and indebtedness since, when profitability increases,
financing conditions improve.

Table 3. Estimated models for bank credit.

Bank Credit Without the Dummies for the Year With the Dummies for the Year

Fixed Effects
Model

Random Effects
Model

Fixed Effects
Model

Random Effects
Model

ROA −0.1316995 ***
(0.0163612)

−0.1262685 ***
(0.0157488)

−0.1394959 ***
(0.0164699)

−0.1380626 ***
(0.0158961)

Col 0.4298704 ***
(0.0142808)

0.4290318 ***
(0.0120539)

0.4281331 ***
(0.0143163)

0.4255743 ***
(0.0120449)

CR 0.0331677 ***
(0.0016323)

0.0315011 ***
(0.0015345)

0.0330255 ***
(0.00634)

0.0310835 **
(0.0015396)

GR −0.0022985 ***
(0.0006117)

−0.0023351 ***
(0.0006285)

−0.0023532 ***
(0.0006272)

−0.0023548 ***
(0.0006375)

Zscore—Grey zone −0.0420213 ***
(0.0032853)

−0.4447552 ***
(0.0031061)

−0.0419049 ***
(0.0032804)

−0.0448042 ***
(0.0030964)

Zscore—Safe zone −0.1624452 ***
(0.0055837)

−0.1768439 ***
(0.0051734)

−0.1620986 ***
(0.0055799)

−0.1769761 ***
(0.0051642)

Age 0.0016097 ***
(0.0003775)

0.0011495 ***
(0.0001812)

−0.0058568
(0.0078799)

0.0006997 ***
(0.0001697)

Robust standard errors are in parentheses. Coefficients of time dummies not reported; *** indicates significance at
1% level.
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Table 4. Estimated models for trade credit.

Trade Credit Without the Dummies for the Year With the Dummies for the Year

Fixed Effects
Model

Random Effects
Model

Fixed Effects
Model

Random Effects
Model

ROA −0.0730007 ***
(0.0159637)

−0.085256 ***
(0.0153893)

−0.0690659 ***
(0.0160334)

−0.088319 ***
(0.0154248)

Col −0.3641811 ***
(0.0122565)

−0.3662555 ***
(0.00100133)

−0.3619666 ***
(0.0122918)

−0.3678833 ***
(0.0100743)

CR −0.0435346 ***
(0.0015685)

−0.0425367 ***
(0.0014318)

0.0433945 ***
(0.0015693)

−0.042878 **
(0.0014349)

GR −0.0003518
(0.0007137)

0.002236
(0.0006683)

0.0004068
(0.0007312)

0.0003316
(0.0006978)

Zscore—Grey zone 0.0522939 ***
(0.0028638)

0.0607472 ***
(0.0026814)

0.0520897 ***
(0.0028637)

0.060329 ***
(0.0026867)

Zscore—Safe zone 0.15775635 ***
(0.0028638)

0.1814645 ***
(0.0046156)

0.1572341 ***
(0.0050623)

0.1803989 ***
(0.0046253)

Age 0.0016209 ***
(0.0003312)

0.0003039 ***
(0.0001528)

0.0014964
(0.0076249)

−0.0002977
(0.0001469)

Robust standard errors are in parentheses. Coefficients of time dummies not reported; ** indicates significance at
5% level and *** at 1% level.

Regarding the impact of warranties (Col), the results suggest a positive and significant
relationship with bank credit, confirming hypothesis H3a. The smaller the warranties
provided, the greater the restrictions on companies’ access to bank credit (Stiglitz and Weiss
1981). The warranties establish a direct relationship with the use of bank credit, as the
increase in warranties facilitates access to credit (Farinha and Félix 2015). Companies that
hold a significant volume of assets improve their conditions for accessing finance (Ayed
and Zouari 2014). This positive effect of warranties on bank credit stems from the fact that
the warranties play a significant role (risk reduction) in long-term loans (Kirch and Terra
2012). The results obtained are in line with the work carried out by González and González
and González (2008) and Agyei et al. (2020).

The model also suggests a direct relationship of liquidity (CR) with bank financing,
as an increase in general liquidity provides an increase in bank credit (H4a). The results
are consistent with Legesse and Guo (2020) and Ayed and Zouari (2014), who state that
liquidity is directly related to bank credit. Conversely, Garcia-Appendini and Montriol-
Garriga (2013) and Gama et al. (2010) conclude that companies with high levels of liquidity
depend more on trade credit, particularly in times of financial crisis.

Concerning the growth in turnover (GR), the results suggest a significant and negative
relationship with bank credit (H5a), as companies, by expanding their commercial activity,
manage to generate internal resources (self-financing), decreasing the need for bank credit.
The results do not support the conclusions of Agyei et al. (2020), Yazdanfar and Öhman
(2017), and Serrasqueiro and Caetano (2015) when they suggest that, as companies gain
size, they have more negotiating power, increasing the use of bank credit. The authors
also maintain that, when the size of the company increases, the problems of information
asymmetry and agency costs are lower, facilitating access to bank credit.

Finally, regarding bankruptcy risk (z-score), the negative coefficients of the binary
variables Zscore-Grey zone and Zscore-Safe zone indicate that companies in these categories
use less bank credit than companies in the distress zone. In this sense, the model indicates
that companies that are at risk of bankruptcy (distress zone) resort to bank credit more than
others. Thus, hypothesis H6a is supported by the estimated models.

Estimation results for the dependent variable trade credit (Table 4) indicate that the
effect of ROA on trade credit is also negative, supporting hypothesis H2b. In other words,
companies with higher profitability tend to resort less to trade credit, as they generate
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sufficient resources (Agyei et al. 2020). The results are in line with Yazdanfar and Öhman
(2017) when they conclude that companies with higher profitability use less trade credit as
a financing instrument. On the other hand, Kirch and Terra (2012) show that the fact that
companies are able to secure bank credit has no impact on the use of trade credit.

The model suggests that warranties (Col) have a negative relationship with trade
credit (H3b), which is in line with García-Teruel and Martínez-Solano (2010), since large
companies have fewer financial constraints.

Concerning liquidity (CR), it is negatively associated with trade credit (H4b), suggest-
ing that the lower the liquidity, the more companies resort to trade credit with suppliers.
The results are in line with Love et al. (2007) and Bussoli and Marino (2018), when they
conclude that, in periods of the financial crisis, banks reduce credit lines, liquidity decreases,
and companies resort more to trade credit as a support instrument.

Regarding growth in turnover (GR), the results indicate that this variable does not
have a significant effect on trade credit, so hypothesis H5b cannot be supported. However,
Niskanen and Niskanen (2006) report that companies with high growth rates use trade
credit more.

Finally, the models suggest that companies classified in the grey zone or in the safe
zone use more trade credit than those in the distress zone, which supports H6b.

Table 5 shows the results of the fixed-effects estimation replacing the independent
variables by their lagged values. For bank credit, the lagged effect of the independent
variables, in terms of sign and significance, is equal to that predicted by the models given
in Table 3. For trade credit, a positive effect of the lagged ROA was observed, as opposed
to the negative effect of ROA predicted in the models in Table 4. This means that high
profitability in one year is associated with greater access to trade credit in the following
year (Box et al. 2018). The credibility of a company with high returns with its suppliers
may be one of the possible explanations for this positive effect. However, in the same
year, high profitability is associated with less use of trade credit. A possible explanation
offered by Rodriguez-Rodriguez (2006) is that the less profitable a firm is, the more likely it
is to resort to trade credit because otherwise, it may face a higher risk of going bankrupt.
Additionally, the lagged growth in turnover (GR) is significantly and positively associated
with trade credit.

Table 5. Fixed-effects models with lagged independent variables.

Bank Credit Trade Credit

L1.ROA −0.0404757 ***
(0.0154928)

0.048813 ***
(0.0147905)

L1.Col 0.2738606 ***
(0.0137742)

−0.2339244 ***
(0.0119224)

L1.CR 0.0101701 ***
(0.0013746)

−0.0115544 ***
(0.0013625)

L1.GR −0.0013968 **
(0.0005469)

0.0008811 **
(0.0003485)

Zscore—Grey zone −0.0500314 ***
(0.0033238)

0.0401698 ***
(0.0029667)

Zscore—Safe zone −0.1569917 ***
(0.005282)

0.1095161 ***
(0.004979)

Age 0.0034835 ***
(0.0004188)

−0.000768 **
(0.0003692)

Robust standard errors in parentheses. ** indicates significance at 5% level and *** at 1% level.

To analyse if the determinants of bank and trade credit were the same during and after
the financial crises, the models were estimated separately for the periods from 2010 to 2013
and after 2013 (2014 to 2019) (Table 6). Except for growth in turnover (GR), which loses
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significance in the post-crisis period, the significant determinants of bank credit in the two
periods under analysis are those established in earlier models. Furthermore, no differences
were found in the significant determinants for trade credit.

Table 6. Estimated models for the period during and after the financial crisis.

Bank Credit Trade Credit

≤2013 >2013 ≤2013 >2013

ROA −0.1028687 ***
(0.0206406)

−0.1601295 ***
(0.0175573)

−0.0453536 ***
(0.0239082)

−0.0676285 ***
(0.0180393)

Col 0.3455245 ***
(0.0222821)

0.4219209 ***
(0.0170763)

−0.317908 ***
(0.0217409)

−0.3546202 ***
(0.0148063)

CR 0.0401843 ***
(0.00224483)

0.0293925 ***
(0.0018535)

−0.0508033 ***
(0.0022623)

−0.0395303 ***
(0.0018224)

GR −0.0010253 ***
(0.0003295)

−0.0029731
(0.0022544)

−0.0000443
(0.0006877)

0.0027032
(0.0021187)

Zscore—Grey
zone

−0.0159538 ***
(0.0037243)

−0.0405382 ***
(0.0036482)

0.0277735 ***
(0.00377)

0.0440993 ***
(0.0033379)

Zscore—Safe
zone

−0.0789757 ***
(0.0064491)

−0.1386827 ***
(0.0061565)

0.0776654 ***
(0.0066993)

0.132846 ***
(0.0057963)

Age −0.0051731 ***
(0.0007996)

−0.0001084
(0.0005349)

0.007697 ***
(0.0007877)

0.0018799 ***
(0.0005056)

Robust standard errors in parentheses. *** indicates significance at 1% level.

To analyse hypotheses H1, the fixed effects models presented in Table 7 were obtained,
where bank credit was considered an independent predictor for trade credit and vice-
versa. The models support the substitution hypothesis H1a, but not the complementary
hypothesis H1b.

Table 7. Estimated models for analysis of the substitution or complementarity effect.

Bank Credit Trade Credit

Bank Credit −0.615192 ***
(0.0077165)

Trade Credit −0.6789673 ***
(0.0088336)

ROA −0.1812646 ***
(0.014019)

−0.1540212 ***
(0.0136794)

Col 0.1826034 ***
(0.0121659)

−0.0997282 ***
(0.0101943)

CR 0.0036078 ***
(0.0014187)

−0.023132 ***
(0.0013255)

GR −0.0020596 **
(0.000444)

−0.0010622 **
(0.0005281)

Zscore—Grey zone −0.0065155 ***
(0.0025148)

0.0264427 ***
(0.0022726)

Zscore—Safe zone −0.0554647 **
(0.0041305)

0.0576285 ***
(0.0040386)

Age 0.0027102 ***
(0.0002776)

0.0026122 ***
(0.000241)

Robust standard errors are in parentheses. ** indicates significance at 5% level and *** at 1% level.



J. Risk Financial Manag. 2023, 16, 170 14 of 19

Finally, to analyse the possible lagged effect of the dependent variable, the Arellano–
Bond linear dynamic estimator was used (Table 8). As expected, the lagged effect of the
dependent variable is positive, both for bank and trade credit, indicating that the increased
use of a credit type in one year tends to continue in the following year. The dynamic models
corroborate the conclusions suggested by the models in Table 7, with the only exception
that the growth in turnover (GR) has lost its significant effect on bank credit.

Table 8. Arellano–Bond linear dynamic model.

Bank Credit Trade Credit

L1.Bank Credit 0.3565241 ***
(0.0113299)

L1.Trade Credit 0.1994232 ***
(0.0105107)

Bank Credit −0.6563467 ***
(0.0094307)

Trade Credit −0.5955426 ***
(0.0101064)

ROA −0.1041775 ***
(0.0146004)

−0.233731 ***
(0.0181127)

Col 0.1965496 ***
(0.0126653)

−0.0890334 ***
(0.0120726)

CR 0.0165701 ***
(0.0016668)

−0.0309341 ***
(0.0020016)

GR −0.000757
(0.0007134)

−0.0004512
(0.0012386)

Zscore −0.000757 ***
(0.0007134)

0.0201721 ***
(0.0041228)

Age 0.001215 ***
(0.000229)

0.0020677 ***
(0.0002548)

Robust standard errors in parentheses. Zscore is not categorized; *** indicates significance at 1% level.

In summary, companies with higher profitability use less bank and trade credit. As for
the warranties provided (collateral) and liquidity (CR), they positively condition access to
bank credit and negatively affect trade credit. Turnover growth has a significant negative
impact on the use of bank credit, but its effect on trade credit is not significant. Finally,
the companies at risk of bankruptcy tend to use bank credit more and trade credit less
than other companies. In terms of lagged effects, a positive lagged effect of profitability
(ROA) and turnover growth (GR) was observed for trade credit. Separate analyses for
the financial crisis period (2010–2013) and the post–crisis period (>2013) did not uncover
changes in credit determinants, except for turnover growth (GR), which loses significance
for bank credit. Finally, this study supports the substitutive relationship between bank and
trade credit.

5. Conclusions

Given the small size and low liquidity of the Portuguese capital market, and because
it is a country with markedly civil law characteristics, companies, namely SMEs, depend
heavily on bank credit and commercial credit for the development of their activity.

This article aims to assess whether commercial credit and bank credit in SMEs have a
complementary or substitutive relationship, and what are the determinants of these two
sources of financing.

Using the panel data methodology for 5860 SMEs in the period between 2010 and
2019, the results show that the determinants of the two credit variables differ in sign and
significance, corroborating the substitutive effect of the variables.
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Operating profitability negatively affects bank credit, suggesting that companies with
greater profitability finance their activity with internal resources. The guarantees provided
and the amounts of liquidity are also relevant to bank credit, given the lower financial risk
of these companies. Our results also show that companies at risk of bankruptcy resort more
to bank credit, probably taking advantage of better knowledge of the company. This result
may suggest the existence of asymmetric information problems in these companies.

On the contrary, there was a negative relationship between the guarantees provided
and commercial credit. The liquidity index also has a negative sign, suggesting that compa-
nies with difficulties in generating cash flows prefer to resort to commercial credit. Finally,
there was less use of commercial credit by companies at risk of bankruptcy, suggesting that
companies with more significant difficulties resort less to commercial credit. This result
suggests that it is more difficult to disseminate asymmetric information problems between
trading partners than between companies and banks.

Finally, the results show that, in the crisis period, companies intensified the demand
for commercial credit, probably due to the impossibility of banking, given regulatory
impositions. At this point, in principle, SMEs would be more fragile and the credit risk
much greater.

These findings should help clarify the importance of the substitutive link between a
short-term bank loan and a commercial credit for SME survival.

5.1. Theoretical Implications

This study contributes in different ways to the literature. Namely, our research has the
following theoretical implications:

1. First, we use a set of company characteristics and introduce a variable to assess how
bankruptcy risk conditions credit.

2. Second, these findings should contribute to a better understanding of the significance
of the substitutive link between bank credit and trade credit in ensuring the survival
of SMEs.

3. Finally, we identify how the financial crisis (2010–2013) conditioned the use of credit
by Portuguese companies.

5.2. Practical Implications

This study contributes in different ways to different stakeholders:

1. First, this study is relevant for Portuguese Small and Medium Enterprises, and bank-
ing, as the main drivers influencing the use of bank credit and trade credit, are
analysed. Managers are responsible for making daily decisions in the company; there-
fore, they must identify the main drivers of debt. This work can also be necessary
for current and potential shareholders, since credit restrictions strongly condition
business value creation. Finally, the difficulties that companies face are conditioned by
the decisions advocated by policymakers, business partners and suppliers, customers,
and public authorities. More thorough/in-depth knowledge of the current context
can help improve future circumstances.

2. Second, to the best of our knowledge, this study is the first to consider an indicator of risk
of bankruptcy as an inducer of bank credit and trade credit in Portuguese companies.

3. Finally, with this work, academics, researchers, and professionals can understand
the state of the art of this issue in the context of a small economy, proposing new
approaches to a topic that is increasingly relevant in corporate finance.

5.3. Limitations and Lines for Future Research

The main limitation of this study stems from the fact that it did not include information
that allows the relationship between companies and banking entities to be characterized,
namely: proximity relationship, duration of the relationship, number of banks, and corpo-
rate governance. At the level of trade credit, it was also impossible to reflect elements that
characterize the relationship between companies and suppliers. In addition, other control
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variables could be considered in the model. For future research, additional studies should
be developed that lead to a comparative analysis with other institutional and business
realities similar to ours.
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