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Abstract
Purpose – This paper aims to empirically investigate the capital structure determinants of small and
medium-sized enterprises (SMEs) with a particular focus on short- and long-term debt.
Design/methodology/approach – Several methods were used to analyse a sample of 15,897 Swedish
SMEs for which complete financial information was available for a four-year period following the 2008
financial crisis, i.e. the 2009-2012 period.
Findings – The results indicate that eight explanatory variables – i.e. size, age, growth, profitability,
liquidity, asset tangibility, non-debt tax shields and industry affiliation – are associated to various extents
with SME debt policy.
Research limitations/implications – The current study is limited to examining a sample of Swedish
SMEs in five industry sectors covering the 2009-2012 period. Further research could examine the
generalizability of the present results by considering other countries, industry sectors and periods.
Practical implications – As debt policy influences firm performance, value and survival, SME owners
and managers, regulators and financial institutions may benefit from studies considering a relatively large
number of capital structure determinants, several of which are linked to short- and long-term debt in various
ways.
Originality/value – This study is one of the few to examine the determinants of short- and long-term debt
in SMEs, which play a fundamental role in the economy, using a large-scale cross-sectional database covering
a period following the 2008 financial crisis.
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1. Introduction
Previous researchers have highlighted the role of small and medium-sized enterprises
(SMEs) in job creation and dynamic economic development in recent decades, noting that
access to capital is a vital requirement for SME investment, survival and growth (Audretsch
and Elston, 2002; Fagiolo and Luzzi, 2006; Hutchinson and Xavier, 2006; Oliveira and
Fortunato, 2006). At the same time, SMEs experience various challenges in obtaining
external financing (Berger and Udell, 1998; Carpenter and Petersen, 2002), and SMEs and
large companies usually differ in their capital structures (Ang, 1992; Uzzi and Gillespie,
1999).

A body of research has paid close attention to the financing challenges facing SMEs.
These challenges have been studied from both the supply- and demand-side perspectives.
The supply-side perspective suggests that lender– borrower information asymmetry is the
main explanation of SMEs’ financing obstacles (Berger and Udell, 1998; Myers, 1984; Myers
and Majluf, 1984). The demand-side perspective suggests that SMEs use mainly internal
financing and less external financing because SME owners prefer to maintain autonomy and
control of their firms and to avoid agency costs (Berger and Udell, 1998; Chittenden et al.,
1996; Jordan et al., 1998). The latter notion is the foundation of pecking order theory, which
will be applied here.
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In addition to the fact that SMEs prefer internal financing to external financing, pecking
order theory suggests that short-term debt (STD) is preferred to long-term debt (LTD). It is
also suggested that STD and LTD in some cases can be substitutes for each other (Petersen
and Rajan, 1997). In a recent study, Yazdanfar and Öhman (2016) investigated the existence
of dynamic capital structure in Swedish SMEs across their life-cycle stages. Their findings
suggest that the STD level is relatively high in early life-cycle stages, decreasing later on,
while the LTD level is low in all life-cycle stages investigated, although increasing slightly as
firms age. Based on these results, the authors suggested further studies of the firm-level
determinants of capital structure, including STD and LTD.

This paper examines unlisted SMEs and empirically tests hypotheses explaining the
determinants of STD and LTD. A relatively large number of determinants is included to
investigate whether these determinants affect STD and LTD in similar or different ways.

Researchers have begun to pay attention to SMEs, and studies of the issue examined here
are considered relevant (López Gracia and Sogorb Mira, 2008), not least since the 2008
financial crisis (Proença et al., 2014). Moreover, as argued by Mackie-Mason (1990), Hall et al.
(2004), Daskalakis and Psillaki (2008), Cassia and Vismara (2009) and Mac an Bhaird and
Lucey (2014), financing behaviour is context dependent and country-level differences in
financial, taxation, legal and regulatory systems can influence the capital structure of SMEs.

Because the Swedish legal and regulatory systems, taxation level and financial
environment differ somewhat from those of other European countries, it might be
illuminating to study SME debt policy in the Swedish context. The Swedish economy has
been described as relatively small and export oriented. Earlier, large manufacturing
companies influenced Swedish economy to a great extent and accounted for a significant part
of the gross domestic product, employment and growth. However, the importance of smaller
companies has increased dramatically in recent decades. At present, approximately 99 per
cent of all Swedish firms are SMEs, and this sector generates jobs for the great majority of the
Swedish labour force (Yazdanfar and Öhman, 2015). The financial system in Sweden is bank
oriented compared with the market-oriented financial systems in other countries, such as the
USA and the UK (Sjögren and Zackrisson, 2005). However, the lack of flexibility in the
Swedish financial system has created a situation in which SMEs suffer from
lender– borrower information asymmetry and have to use methods to finance their
operations that differ from those of large companies (Yazdanfar, 2011). Moreover, the
country’s social welfare system, which equally benefits all Swedish residents, is built on high
taxes (Swedish Central Bank, 2013), and Sweden is one of the few EU Member States that has
kept its national currency and is accordingly not part of the euro area.

The remainder of the paper proceeds as follows. Section 2 presents the theoretical
framework, reviews previous research, discusses the selection of determinants and
formulates the hypotheses. Section 3 focuses on the sampling and certain methodological
issues, and Section 4 presents the empirical results. The paper ends with a discussion of the
findings and presents the concluding remarks.

2. Theoretical framework, previous research and hypotheses
2.1 Theoretical framework
The efficient market approach has been criticized due to its underlying assumption of market
perfection (Chaganti et al., 1995). Actually, financial markets are imperfect in ways related to
information asymmetry, agency conflict costs and moral hazard (Myers and Majluf, 1984).
Two leading approaches, the static trade-off approach and pecking order theory, are usually
cited in capital structure research. According to the trade-off approach, a firm’s optimal
capital structure is related to the trade-offs among the effects of the tax benefits of borrowing,
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bankruptcy costs and agency costs (Frank and Goyal, 2003; Myers, 1984). Therefore, the
capital structure can be described as optimal when the costs and advantages of debt are
equal (Fama and French, 2002). The optimal capital structure may differ from firm to firm
depending on their characteristics, including size, age and tax and asset structure.

Unlike the trade-off approach, pecking order theory suggests that there is no well-defined
target for a firm’s debt ratio (López Gracia and Aybar Arias, 2000; Myers and Majluf, 1984).
Instead, owners and managers usually rely on retained earnings, i.e. available liquid assets,
as their main source of financing for operations and investments (Myers and Majluf, 1984)
because of their desire to retain independence and autonomy (Hutchinson, 1995; Sogorb
Mira, 2005). If the retained earnings are insufficient, they tend to use STD rather than LTD,
and LTD rather than external equity capital (Berger and Udell, 1998; Chittenden et al., 1996;
Jordan et al., 1998). According to pecking order theory, information asymmetry is related to
verification costs, adverse selection and moral hazard (Berger and Udell, 1998). SME owners
and managers experiencing problems related to information asymmetry are more likely than
others to use internal financing (Chittenden et al., 1996; Rajan and Zingales, 1995). These
circumstances also affect the choice between internal and external financing as well as
between STD and LTD, thereby affecting the capital structure of SMEs (Hutchinson, 1995;
Myers, 2001; Myers and Majluf, 1984; Sogorb Mira, 2005).

2.2 Previous empirical research
Several empirical studies have used pecking order theory to empirically address the
determinants of firm capital structure, though these studies have considered different
outcome variables and determinants. Because financing behaviour is suggested to be context
dependent (Mac an Bhaird and Lucey, 2014), the following literature review first presents
studies originating from different countries and then presents studies comparing different
countries.

Van der Wijst and Thurik (1993) tested the relationship between a number of
determinants and capital structure in a sample of retail trade firms in the former West
Germany over a period of 24 years (1954-1977). The empirical results of ordinary least
squares (OLS) and least squares dummy variable (LSDV) analyses indicated that tangible
assets, inventory turnover and return on investment significantly affected the firms’ capital
structure. The authors also suggested that pecking order theory was relevant to explaining
the external financing pattern of the sampled firms.

Chittenden et al. (1996) investigated a cross-sectional panel data sample covering 3,480
SMEs in the UK over five years using OLS regression. The results indicated a significant
relationship between the financial structure of small firms and their profitability, asset
structure, size, age and stock market flotation. In addition, profitable firms financed their
operations with retained earnings, whereas less profitable firms financed their investments
mainly with debt. Small and young firms with no track record of profitability were more
likely to rely on SDT than on LTD. Some years later, Michaelas et al. (1999) used several
regression models to analyse the capital structure determinants of 3,500 SMEs in the UK over
the 10 years from 1986 to 1995. The results indicated that size, age, profitability, growth and
future growth opportunities, operating risk, asset structure, stock turnover and net debt were
significantly related to the level of STD and LTD. In addition, the authors observed that the
capital structure of SMEs was time and industry dependent. Focusing on a relatively small
sample, Mac an Bhaird and Lucey (2010) applied multivariate regression and generalization
of the seemingly unrelated regressions model to analyse the firm characteristic determinants
of the capital structure of 299 Irish SMEs. The results suggested that the use of LTD was
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positively and significantly related to firm size and collateral, and negatively related to firm
age.

Heshmati (2002) investigated 2,261 Swedish micro firms for the 1994-1997 period,
applying pecking order theory. The findings indicated that small businesses avoid financing
their operations through bank loans because these are seen as a way of losing control of the
firm. Yazdanfar and Ödlund (2010) studied the relationship between firm-level determinants
and capital structure among 10,905 Swedish micro firms for the 2006-2007 period. The
results of multiple regression models indicated that size, age, asset tangibility and
profitability were significantly and negatively related to SDT, whereas size and asset
tangibility were positively related to profitability and negatively related to LTD. The impact
of age and asset tangibility on STD debt shifted depending on industry affiliation.

Sánchez Vidal and Martin Ugedo (2005) investigated several hypotheses among a sample
of 1,566 Spanish firms over the 1994-2000 period. The results supported pecking order theory
for SMEs and high-growth and highly leveraged firms. López Gracia and Sogorb Mira (2008)
used the generalized method of moments (GMM) and the two-stage least squares (2SLS)
methods to analyse a sample of 3,569 Spanish SMEs over a 10-year period from 1995 to 2004.
The influence of ten explanatory variables on the capital structure was investigated. The
study provided evidence that age, size, growth, profitability and non-debt tax shields were
significantly related to the leverage ratio. The findings also indicated that the financing
pattern of small SMEs differed from that of larger SMEs. Consistent with pecking order
theory, the sampled firms tended to rely more on internal financing than on debt financing.

Serrasqueiro and Caetano (2015) applied the LSDV dynamic estimator to investigate a
sample of 53 Portuguese SMEs for the 1998-2005 period, obtaining a total of 371
observations. The results indicated that the most profitable and the oldest SMEs relied less
than did other firms on debt capital. Moreover, larger SMEs used more debt capital than did
smaller SMEs. Proença et al. (2014) studied the determinants of SME capital structure and the
effects of the 2008 financial crisis on SME capital structure in a sample of 12,857 Portuguese
SMEs for the 2007-2010 period. The results suggested that liquidity, asset structure and
profitability are the most important determinants of SME capital structure. The results also
indicated a downward tendency in SME debt ratios during the financial crisis.

To investigate potential country-level differences, Hall et al. (2004) used regression
models to examine the impact of several determinants of capital structure in a large sample
of 4,000 unlisted SMEs, 500 from each of eight European countries, for 1995. The results
indicated that profitability, growth, collateral, size and age affected STD and LTD. Collateral
had the strongest and growth the weakest effect on the firms’ capital structure. In addition,
variation of capital structure among the sampled firms was likely explained by country- and
firm-specific differences. Daskalakis and Psillaki (2008) used panel data methods to examine
the capital structure determinants of 1,252 Greek firms and 2,006 French firms for the
1998-2002 period. The results indicated that profitability, asset structure and risk were
negatively related to leverage, whereas firm size was positively related to leverage. However,
growth was positively related to leverage only in French firms. Mac an Bhaird and Lucey
(2014) used over 90,000 firm-level observations from 13 countries over the 2002-2008 period
to examine an extensive set of firm-level characteristics, industry effects and country-level
institutional variables. The results suggested a negative relationship between age, size,
collateral and growth, respectively, and STD. While size, collateral and growth influenced
LTD positively, age and profitability negatively influenced LTD. The results also indicated
that SMEs tend to avoid LTD to maintain their autonomy and independence. Institutional
variables in terms of cross-country differences in financial, legal and regulatory systems, and
industry affiliation influenced the firms’ capital structure.
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The literature review demonstrates that the question of what determines capital structure is
the subject of ongoing investigation in different countries, justifying further research. The
studies presented above are based on different samples, different periods and use different
methods. Given that financing behaviour is context dependent, the current study contributes
to the literature by focusing on a large number of SMEs operating in the Swedish context in
a four-year period following the 2008 financial crisis.

2.3 Selection of variables and hypotheses
Van der Wijst and Thurik (1993) have emphasized the difficulty of selecting capital structure
determinants in SMEs, as they are often related to factors that cannot be measured
adequately. In addition, Harris and Raviv (1991) have argued that factors such as motives
and circumstances could affect firm capital structure but appear to be virtually
unquantifiable. However, according to the literature review, there seems to be a near
consensus about the set of capital structure determinants presented below.

2.3.1 The dependent variables. The current study captures capital structure using the two
dependent variables STD and LTD. These were chosen because recent studies suggest that
STD and LTD can be supplementary as well as complementary (Ghosh, 2015). In the same
vein, Chittenden et al. (1996) and Van der Wijst and Thurik (1993) argue that total debt
determinants may mask important differences between STD and LTD.

Table I.
Definitions of and
references for the
variables

Variables Definition References

Short-term debt (SDT) Debt repayable within one year
divided by total assets

Hall et al. (2000), Michaelas et al. (1999), Myers
(1984), Van der Wijst and Thurik (1993)

Long-term debt (LTD) Debt repayable beyond one
year divided by total assets

Hall et al. (2000), Michaelas et al. (1999), Myers
(1984), Van der Wijst and Thurik (1993)

Size Natural logarithm of sales López Gracia and Sogorb Mira (2008), Ozkan
(2001), Rajan and Zingales (1995), Titman and
Wessels (1988)

Age Natural logarithm of the
number of years since firm
inception as of the year of data
collection

Chittenden et al. (1996), Esperança et al. (2003),
Hall et al. (2004), Mac an Bhaird and Lucey
(2010, 2014), Yazdanfar and Ödlund (2010)

Growth Percentage change in sales Hall et al. (2004), Titman and Wessels (1988)
Profitability Earnings after interest and tax

divided by total assets
Abor (2008), Chittenden et al. (1996),
Daskalakis and Psillaki (2008), Hall et al.
(2000), Heshmati (2002), Michaelas et al. (1999),
Sogorb Mira (2005)

Liquidity Ratio of current assets to total
assets

Deesomsak et al. (2004), De Jong et al. (2011),
Ozkan (2001)

Tangibility Fixed assets divided by total
assets

Chittenden et al. (1996), Fama and French
(2002), Frank and Goyal (2003), Michaelas
et al. (1999), Ozkan (2001), Van der Wijst and
Thurik (1993)

Non-debt tax shields Depreciation divided by total
assets

Frank and Goyal (2003), Heshmati (2002),
López Gracia and Sogorb Mira (2008)

Industry affiliation Dummy variable (1-5) Chittenden et al. (1996), Esperança et al. (2003),
Frank and Goyal (2003), Jordan et al. (1998),
Mac an Bhaird and Lucey (2010), Michaelas
et al. (1999), Myers (1984), Van der Wijst and
Thurik (1993)
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2.3.2 The independent variables and hypotheses. Based on previous studies and due to
data availability, eight independent variables are considered in the current study, i.e. size,
age, growth, profitability, liquidity, asset tangibility, non-debt tax shields and industry
affiliation, the last being a control variable. The variables are described and their references
are presented in Table I.

Based on pecking order theory, a firm’s size is associated with its debt capacity (Fama and
French, 2002), though there is controversy about the nature of this association. On one hand,
large firms experience fewer problems related to information asymmetry, moral hazard,
financial distress and bankruptcy risk. This leads to lower monitoring and residual costs for
external financing (Fama and French, 2002; Myers, 1984; Rajan and Zingales, 1995) and may
motivate larger firms to rely more on LTD. On the other hand, most smaller firms tend to use
STD as a substitute for LTD to minimize the impact of problems related to information
asymmetry (Hall et al., 2000; Michaelas et al., 1999). Therefore, the financing pattern differs
between smaller and larger SMEs (López Gracia and Sogorb Mira, 2008). The effect of size on
STD is expected to be negative (Hall et al., 2004; Yazdanfar and Ödlund, 2010), whereas the
effect of size on LTD is expected to be positive (Chittenden et al., 1996; Esperança et al., 2003;
Mac an Bhaird and Lucey, 2010; Psillaki and Daskalakis, 2009). Accordingly, the following
hypotheses are formulated:

H1a. There is a negative relationship between the size of SMEs and their STD.

H1b. There is a positive relationship between the size of SMEs and their LTD.

Firms’ debt capital structure may not remain constant over their life cycle, but be dependent
on the firm’s age (Berger and Udell, 1998; Hall et al., 2004; Mac an Bhaird and Lucey, 2011;
Yazdanfar and Ödlund, 2010). According to pecking order theory, the older the firm, the
longer it has had to accumulate retained profits and the greater its ability to eschew debt
financing (Mac an Bhaird and Lucey, 2010, 2014; Myers, 1984). Moreover, it is suggested that
younger firms tend to use proportionally more STD than do older ones (Sánchez Vidal and
Martin Ugedo, 2005, 2012; Yazdanfar and Öhman, 2016) and that younger firms tend to have
less LTD than do older ones (Serrasqueiro and Nunes, 2012; Yazdanfar and Öhman, 2016).
Accordingly, young SMEs seem to be more dependent on STD, whereas old SMEs seem to be
more able to access LTD. Accordingly, the following hypotheses are formulated:

H2a. There is a negative relationship between the age of SMEs and their STD.

H2b. There is a positive relationship between the age of SMEs and their LTD.

Pecking order theory predicts a positive relationship between firm growth and debt ratio because
high-growth firms usually need large amounts of capital to finance their growth (Hall et al., 2004;
López Gracia and Sogorb Mira, 2008; Mac an Bhaird and Lucey, 2014; Sánchez Vidal and Martin
Ugedo, 2005). Accordingly, the following hypotheses are formulated:

H3a. There is a positive relationship between the growth of SMEs and their STD.

H3b. There is a positive relationship between the growth of SMEs and their LTD.

Applying pecking order theory, previous studies have suggested that retained profits is the
main financial resource for SMEs, which prefer to use retained earnings over external
financing and issuing new equity (Chittenden et al., 1996; Daskalakis and Psillaki, 2008; Hall
et al., 2004; Mac an Bhaird and Lucey, 2010, 2014; Myers, 2001; Serrasqueiro and Caetano,
2015; Sogorb Mira, 2005). Profitable firms would therefore tend to reduce their agency costs
of debt by reducing their debt ratios (Daskalakis and Psillaki, 2008; Goddard et al., 2005;
López Gracia and Sogorb Mira, 2008; Majumdar and Chhibber, 1999; Proença et al., 2014; Van
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der Wijst and Thurik, 1993; Yazdanfar and Öhman, 2015). Based on the agency cost
perspective, the relationships between firm profitability and STD and LTD, respectively, are
likely to be negative. The following hypotheses are accordingly formulated:

H4a. There is a negative relationship between the profitability of SMEs and their SDT.

H4b. There is a negative relationship between the profitability of SMEs and their LTD.

The liquidity ratio is an indication of a firm’s ability to invest as well as to pay for current
liabilities and expenditures. From the pecking order theory perspective, highly liquid firms
are expected to have less debt (Deesomsak et al., 2004; Proença et al., 2014) because the
increased availability of financial resources in terms of liquidity generated by retained
profits enables such firms to be less dependent on debt capital (De Jong et al., 2011).
Accordingly, the following hypotheses are formulated:

H5a. There is a negative relationship between the liquidity of SMEs and their SDT.

H5b. There is a negative relationship between the liquidity of SMEs and their LTD.

As asset tangibility is related to information asymmetry, moral hazard and agency costs, a
firm’s tangibility ratio is expected to affect its capital structure in terms of LTD (Daskalakis
and Psillaki, 2008; Esperança et al., 2003; Hall et al., 2004; Mac an Bhaird and Lucey, 2010,
2014; Van der Wijst and Thurik, 1993). Accordingly, firms with a high tangibility ratio, i.e.
having a large number of collateral-based assets, are more likely to borrow money from
banks and other financial institutions (Rajan and Zingales, 1995; Titman and Wessels, 1988).
However, STD is not connected to the firms’ number of collateral-based assets in this way.
Instead, and in line with pecking order theory, these firms prefer STD to LTD (Hall et al.,
2004; Jordan et al., 1998; Yazdanfar and Ödlund, 2010). The related hypotheses are as follows:

H6a. There is a negative relationship between the asset tangibility of SMEs and their
STD.

H6b. There is a positive relationship between the asset tangibility of SMEs and their
LTD.

Non-debt tax shields are regarded as alternatives to the tax benefits of debt financing using
either STD or LTD. A negative association between leverage and depreciation as a proxy for
non-debt tax shields is therefore expected (Frank and Goyal, 2003; Heshmati, 2002; López
Gracia and Sogorb Mira, 2008; Michaelas et al., 1999; Sogorb Mira, 2005). The related
hypotheses are as follows:

H7a. There is a negative relationship between the non-debt tax shields of SMEs and
their STD.

H7b. There is a negative relationship between the non-debt tax shields of SMEs and their
LTD.

The capital structure in a certain industry is influenced by several variables, such as type of
technology and the need for capital and labour, affecting firms’ demand for financial
resources (Chittenden et al., 1996; Jordan et al., 1998; Mac an Bhaird and Lucey, 2010, 2014;
Michaelas et al., 1999; Van der Wijst and Thurik, 1993). In addition, firms in the same
industry that face the same environmental conditions will have the same variance in capital
structure. As the association between capital structure determinants and industry affiliation
may overlap, an industry dummy variable is used to capture the impact of the
industry-specific effect on STD and LTD across various industries. The following
hypotheses are therefore formulated:
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H8a. There is a relationship between the industry of SMEs and their STD.

H8b. There is a relationship between the industry of SMEs and their LTD.

3. Data sample and model specifications
3.1 Data sample
SMEs are defined as firms with fewer than 200 employees (Statistics Sweden, 2014). The
panel data used in the current study are drawn from the commercial database, Affärsdata,
which registers accounting and financial information for all Swedish companies. The target
population comprises all active, unlisted, non-financial limited liability firms with fewer than
200 employees. More than 95,000 firms in five industries were included in the initial sample
over the 2009-2012 period. To avoid sampling biases and to focus only on active firms, the
data were filtered. Firms with less than four years’ data, missing data and/or outliers were
excluded. As a result, the final sample included firms with at least one employee, total capital
above approximately EUR 10,350 (SEK 100,000), and total revenue above approximately
EUR 20,700 (SEK 200,000). Consequently, the final sample contained 15,897 limited liability
SMEs.

3.2 Model specification
Following previous studies (Chittenden et al., 1996; Mac an Bhaird and Lucey, 2010, 2014;
Michaelas et al., 1999), both OLS and fixed-effects models were used as the main statistical
techniques in the current study. To test the hypotheses, and to identify potential
relationships between the independent and dependent variables, the OLS estimation
regression model was specified as follows:

STDi,t � �t � �1Sizei,t � �2Agei,t � �3Growthi,t � �4Profitabilityi,t � �5Liquidityi,t

� �6Tangibilityi,t � �7Taxshieldsi,t � �8Industry � �it

LTDi,t � �t � �1Sizei,t � �2Agei,t � �3Growthi,t � �4Profitabilityi,t � �5Liquidityi,t

� �6Tangibilityi,t � �7Taxshieldsi,t � �8Industry � �it

where:

STDi,t � short-term debt, i.e. debt repayable within one year divided by total
assets, book values;

LTDi,t � long-term debt, i.e. debt repayable beyond one year divided by total
assets, book values;

Sizei,t � the size of firm i at time t, the natural logarithm of net sales;
Agei,t � firm age, the natural logarithm of the number of years since the firm was

established as of the year of data collection;
Growthi,t � the percentage change in sales;
Profitabilityi,t � the profitability of firm i at time t, earnings after interest and tax divided

by total assets;
Liquidityi,t � the ratio of current assets to total assets;
Tangibilityi,t � asset tangibility divided by total assets;
Taxshieldsi,t � non-debt tax shields, depreciation divided by total assets;
Industry � industry affiliation, dummy variable (1-5); and
�it � error term.

When analysing longitudinal data, the fixed-effects model makes it possible to control for the
stability of the relationships between the independent and dependent variables related to
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individual firms during the period under study. Moreover, the Hausman specification test
was used to determine whether the fixed-effects or the random-effects model was most
appropriate for the data, and the results indicate that the fixed-effects model is the most
appropriate. Accordingly, to test the robustness of the OLS results, the fixed-effects
regression was implemented according to the following equations:

STDi,t � �t � �1Sizei,t � �2Agei,t � �3Growthi,t � �4Profitabilityi,t � �5Liquidityi,t

� �6Tangibilityi,t � �7Taxshieldsi,t � �it

LTDi,t � �t � �1Sizei,t � �2Agei,t � �3Growthi,t � �4Profitabilityi,t � �5Liquidityi,t

� �6Tangibilityi,t � �7Taxshieldsi,t � �it

All parameters in the fixed-effects models are similar to those of the OLS model; �i accounts
for the effect for each firm in the model.

4. Results
4.1 Results of the descriptive analysis
The descriptive statistics indicate the means and standard deviations of the variables
included in the study. Table II reports the industry classifications according to the
single-digit Standard Industrial Classification codes; the sample consists of firms in the retail
trade (42.5 per cent of the sample), wholesale (18.2 per cent), metal manufacturing (17.6 per
cent), health care (11.3 per cent) and construction (10.4 per cent) industries. Overall, on
average, the sampled firms have approximately ten employees and are approximately 22
years old. Accordingly, the firms are generally mature and have reached a significant scale
of operation. The average STD and LTD ratios are approximately 25 and 9 per cent,
respectively. This means that the total debt is approximately 34 per cent and that equity
accounts for most of the SMEs’ capital. This also means that the STD ratio is much higher
than the LTD ratio, and that STD markedly affects the capital structure of the sampled
SMEs. The means and standard deviations of the STD and LTD ratios for the various
industries indicate variation across the sampled firms.

Table II further shows that the average profitability ratio is 12.1 per cent and the average
annual growth is 6.8 per cent. The levels of liquidity, asset tangibility and non-debt tax
shields are 25.5, 23.5 and 3.4 per cent, respectively. The results indicate some variation
between the industries.

4.2 Results of the correlation analysis
The correlations between the variables are checked to determine the relationship between the
variables and to examine the risk of multi-collinearity among the independent variables.
Table III shows the Pearson’s correlations between all the variables included in the
multivariate models. Almost all the correlations reported below are statistically significant
at the 1 per cent level, and the results further indicate that the correlation coefficients of the
independent variables are small, which means that the risk of multi-collinearity is fairly low.

The significant and negative correlation between profitability and STD and LTD,
respectively, indicates that profitable SMEs tend to use more internal and less external
financing. Moreover, the STD ratio is significantly positively correlated with growth,
liquidity and non-debt tax shields, but is significantly negatively correlated with size, age
and asset tangibility. The LTD ratio is significantly positively correlated with size, age, asset
tangibility and non-debt tax shields, but is significantly negatively correlated with liquidity.
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Table II.
Results of the

descriptive statistics
(2009-2012)

In
du

st
ry

E
m

pl
oy

ee
s

A
ge

ST
D

LT
D

Si
ze

A
ge

,l
og

G
ro

w
th

Pr
ofi

ta
bi

lit
y

Li
qu

id
ity

T
an

gi
bi

lit
y

T
ax

sh
ie

ld

R
et

ai
l

M
ea

n
7.

98
0

22
.0

38
0.

23
0

0.
07

4
8.

98
3

2.
85

7
0.

04
8

0.
10

7
0.

24
9

0.
19

0
0.

02
9

St
d.

D
ev

.
13

.6
96

15
.2

43
0.

12
7

0.
12

1
1.

26
1

0.
71

9
0.

95
1

0.
12

6
0.

20
9

0.
20

8
0.

04
1

N
o.

of
ob

s.
27

,0
16

27
,0

16
27

,0
16

27
,0

16
27

,0
16

27
,0

16
27

,0
16

27
,0

16
27

,0
16

27
,0

16
27

,0
16

N
o.

of
fir

m
s

6,
75

4
6,

75
4

6,
75

4
6,

75
4

6,
75

4
6,

75
4

6,
75

4
6,

75
4

6,
75

4
6,

75
4

6,
75

4
%

fir
m

s
42

.5
42

.5
42

.5
42

.5
42

.5
42

.5
42

.5
42

.5
42

.5
42

.5
42

.5

W
ho

le
sa

le
M

ea
n

16
.3

02
25

.3
73

0.
19

3
0.

17
1

9.
80

1
3.

01
1

0.
09

5
0.

09
8

0.
15

2
0.

25
6

0.
02

8
St

d.
D

ev
.

26
.2

27
17

.4
68

0.
11

8
0.

14
1

1.
59

8
0.

69
4

1.
27

4
0.

17
0

0.
18

2
0.

23
7

0.
03

8
N

o.
of

ob
s.

11
,5

60
11

,5
60

11
,5

60
11

,5
60

11
,5

60
11

,5
60

11
,5

60
11

,5
60

11
,5

60
11

,5
60

11
,5

60
N

o.
of

fir
m

s
2,

89
0

2,
89

0
2,

89
0

2,
89

0
2,

89
0

2,
89

0
2,

89
0

2,
89

0
2,

89
0

2,
89

0
2,

89
0

%
fir

m
s

18
.2

18
.2

18
.2

18
.2

18
.2

18
.2

18
.2

18
.2

18
.2

18
.2

18
.2

M
et

al
M

ea
n

13
.6

00
23

.8
36

0.
32

1
0.

09
5

9.
09

0
1.

28
7

0.
05

2
0.

10
6

0.
22

0
0.

29
5

0.
05

0
St

d.
D

ev
.

20
.9

52
14

.9
89

0.
15

0
0.

13
0

1.
31

5
0.

29
8

0.
58

5
0.

15
5

0.
20

8
0.

22
3

0.
04

3
N

o.
of

ob
s.

11
,2

32
11

,2
32

11
,2

32
11

,2
32

11
,2

32
11

,2
32

11
,2

32
11

,2
32

11
,2

32
11

,2
32

11
,2

32
N

o.
of

fir
m

s
2,

80
8

2,
80

8
2,

80
8

2,
80

8
2,

80
8

2,
80

8
2,

80
8

2,
80

8
2,

80
8

2,
80

8
2,

80
8

%
fir

m
s

17
.6

17
.6

17
.6

17
.6

17
.6

17
.6

17
.6

17
.6

17
.6

17
.6

17
.6

H
ea

lth
ca

re
M

ea
n

3.
24

0
15

.3
09

0.
21

1
0.

03
6

7.
85

8
2.

50
5

0.
09

8
0.

25
0

0.
41

5
0.

28
3

0.
03

8
St

d.
D

ev
.

6.
12

9
9.

48
4

0.
11

2
0.

07
8

0.
81

4
0.

72
3

0.
77

3
0.

19
6

0.
25

5
0.

26
1

0.
05

9
N

o.
of

ob
s.

7,
18

0
7,

18
0

7,
18

0
7,

18
0

7,
18

0
7,

18
0

7,
18

0
7,

18
0

7,
18

0
7,

18
0

7,
18

0
N

o.
of

fir
m

s
1,

79
5

1,
79

5
1,

79
5

1,
79

5
1,

79
5

1,
79

5
1,

79
5

1,
79

5
1,

79
5

1,
79

5
1,

79
5

%
fir

m
s

11
.3

11
.3

11
.3

11
.3

11
.3

11
.3

11
.3

11
.3

11
.3

11
.3

11
.3

(c
on

tin
ue

d)

115

Debt
determinants

in Swedish
SMEs



Table II.

In
du

st
ry

E
m

pl
oy

ee
s

A
ge

ST
D

LT
D

Si
ze

A
ge

,l
og

G
ro

w
th

Pr
ofi

ta
bi

lit
y

Li
qu

id
ity

T
an

gi
bi

lit
y

T
ax

sh
ie

ld

C
on

st
ru

ct
io

n
M

ea
n

6.
99

6
19

.2
79

0.
37

5
0.

08
0

8.
51

6
2.

72
5

0.
09

9
0.

10
8

0.
31

6
0.

23
1

0.
03

3
St

d.
D

ev
.

13
.6

22
12

.5
70

0.
17

0
0.

12
3

1.
28

8
0.

73
5

1.
06

3
0.

17
5

0.
23

0
0.

24
2

0.
04

1
N

o.
of

ob
s.

6,
60

0
6,

60
0

6,
60

0
6,

60
0

6,
60

0
6,

60
0

6,
60

0
6,

60
0

6,
60

0
6,

60
0

6,
60

0
N

o.
of

fir
m

s
1,

65
0

1,
65

0
1,

65
0

1,
65

0
1,

65
0

1,
65

0
1,

65
0

1,
65

0
1,

65
0

1,
65

0
1,

65
0

%
fir

m
s

10
.4

10
.4

10
.4

10
.4

10
.4

10
.4

10
.4

10
.4

10
.4

10
.4

10
.4

T
ot

al
M

ea
n

9.
84

8
21

.9
16

0.
25

2
0.

09
2

8.
97

5
2.

55
4

0.
06

8
0.

12
1

0.
25

2
0.

23
5

0.
03

4
St

d.
D

ev
.

17
.9

74
15

.1
29

0.
14

6
0.

12
9

1.
40

8
0.

89
5

0.
96

2
0.

16
1

0.
22

5
0.

23
0

0.
04

4
N

o.
of

ob
s.

63
,5

88
63

,5
88

63
,5

88
63

,5
88

63
,5

88
63

,5
88

63
,5

88
63

,5
88

63
,5

88
63

,5
88

63
,5

88
N

o.
of

fir
m

s
15

,8
97

15
,8

97
15

,8
97

15
,8

97
15

,8
97

15
,8

97
15

,8
97

15
,8

97
15

,8
97

15
,8

97
15

,8
97

A
N

O
V

A
F

90
0.

30
61

1.
50

30
69

.4
8

17
32

.7
0

27
15

.8
58

61
1.

50
9.

51
6

14
10

.8
19

16
.8

9
57

1.
66

55
5.

85

Si
g.

P
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)

N
ot

es
:

ST
D

i,
t
�

sh
or

t-t
er

m
de

bt
,i

.e
.d

eb
tr

ep
ay

ab
le

w
ith

in
on

e
ye

ar
di

vi
de

d
by

to
ta

la
ss

et
s,

bo
ok

va
lu

es
;L

T
D

i,
t
�

lo
ng

-te
rm

de
bt

,i
.e

.d
eb

tr
ep

ay
ab

le
be

yo
nd

on
e

ye
ar

di
vi

de
d

by
to

ta
la

ss
et

s,
bo

ok
va

lu
es

;S
iz

e i,
t
�

th
e

si
ze

of
fir

m
ia

tt
im

e
t,

th
e

na
tu

ra
ll

og
ar

ith
m

of
ne

ts
al

es
;A

ge
i,
t
�

fir
m

ag
e,

th
e

na
tu

ra
ll

og
ar

ith
m

of
th

e
nu

m
be

r
of

ye
ar

s
si

nc
e

th
e

fir
m

w
as

es
ta

bl
is

he
d

as
of

th
e

ye
ar

of
da

ta
co

lle
ct

io
n;

G
ro

w
th

i,
t
�

th
e

pe
rc

en
ta

ge
ch

an
ge

in
sa

le
s;

Pr
ofi

ta
bi

lit
y i

,t
�

th
e

pr
ofi

ta
bi

lit
y

of
fir

m
ia

tt
im

e
t,

ea
rn

in
gs

af
te

ri
nt

er
es

ta
nd

ta
x

di
vi

de
d

by
to

ta
la

ss
et

s;
Li

qu
id

ity
i,
t
�

th
er

at
io

of
cu

rr
en

ta
ss

et
st

o
to

ta
la

ss
et

s;
T

an
gi

bi
lit

y i
,t

�
as

se
tt

an
gi

bi
lit

y
di

vi
de

d
by

to
ta

la
ss

et
s;

T
ax

sh
ie

ld
s i,

t
�

no
n-

de
bt

ta
x

sh
ie

ld
s,

de
pr

ec
ia

tio
n

di
vi

de
d

by
to

ta
la

ss
et

s

RAF
16,1

116



Table III.
Results of the

correlation analysis
(2009-2012)
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The significant and negative correlation between STD and LTD implies that they are
substitutes for each other.

4.3 Results of the regression analyses
The results of the OLS and fixed-effects models presented in Table IV are statistically
significant for the two dependent variables at the 1 per cent level. The results suggest a
positive relationship between size and STD and a negative relationship between size and
LTD, implying that the larger the SME, the more STD and the less LTD it will use. A possible
reason for these findings, which are in contrast to H1a and H1b, is that the sampled SMEs,
even the larger ones, generally rely more on STD than LTD. In line with H2a and H2b, the
OLS model suggests a significant and negative relationship between age and STD and a
significant and positive relationship between age and LTD. However, the fixed-effects model
suggests a significant and negative relationship between age and the two debt variables,
which is in line with H2a but in contrast to H2b. The results of the fixed-effects model
suggest that older SMEs use less debt, as they can rely more on internally generated capital.

The results of the two models suggest a positive and significant association between growth
rate and the dependent variables. In accordance with H3a and H3b, SMEs with a relatively high
growth rate tend to use more external financing. The results further indicate that profitability is
negatively and significantly related to the debt variables, more profitable SMEs being less likely
to use external financing. These findings, generated through the OLS and fixed-effects models,
are consistent with H4a and H4b. Similar results can be observed concerning the relationship
between liquidity and the debt variables. In line with H5a and H5b, high-liquidity SMEs are less
likely than low-liquidity SMEs to use external financing.

Supporting H6a and H6b, the relationship between asset tangibility and STD is significantly
negative, whereas the relationship between asset tangibility and LTD is significantly positive.
This means that SMEs with high levels of tangibility tend to use less STD and more LTD than do
other firms. In agreement with H7a and H7b, the fixed-effects model indicates that use of tax
shields is significantly and negatively related to both STD and LTD. However, according to the
OLS model, and in contrast to H7a, use of tax shields is significantly and positively related to
STD. Finally, the OLS results suggest an industry effect on the debt ratios.

Overall, the OLS and fixed-effects models provide evidence at the 1 per cent level of a positive
relationship between size and growth, respectively, and STD, and a negative relationship
between age, profitability, liquidity and asset tangibility, respectively, and STD. Regarding tax
shields, the OLS model indicates a positive association with STD, whereas the fixed-effects model
indicates a negative association with STD. Moreover, the OLS and fixed-effects models provide
evidence of a positive relationship between growth and asset tangibility, respectively, and LTD,
and a negative relationship between size, profitability, liquidity and tax shields, respectively, and
LTD. Regarding age, the OLS model indicates a positive association with LTD, whereas the
fixed-effects model indicates a negative association with LTD. The industry variable is
significantly associated with both SDT and LTD.

The results of the hypothesis tests are summarized in Table V. Note that for a hypothesis
to be rejected, it is sufficient if just one of the two models indicates an insignificant result.
When comparing how the determinants affect STD and LTD, respectively, Table V shows
that profitability and liquidity are negatively related to both STD and LTD, whereas growth
is positively related to the two dependent variables. Industry sector affects STD and LTD.
The remaining determinants affect STD and LTD, not only differently but also in four
different ways. Size is positively related to STD, but negatively related to LTD. Age is
negatively related to STD, but unrelated to LTD. Asset tangibility is negatively related to
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STD, but positively related to STD. Use of non-debt tax shields is unrelated to STD, but
negatively related to LTD.

5. Concluding remarks
Based on a comprehensive and cross-sectoral database, this study examined capital
structure determinants among Swedish SMEs during a four-year period following the 2008

Table IV.
Results of OLS and

fixed-effects
regressions
(2009-2012)

STD LTD
Independent variables OLS Fixed-effects OLS Fixed-effects

Constant 0.263 0.234 0.119 0.209
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.004 0.011 0.004 0.01
Size 0.007** 0.035** �0.002** �0.003**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.0000 0.001 0.000 0.001
Age �0.034** �0.100** 0.004** �0.047**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.001 0.002 0.001 0.002
Growth 0.003** 0.001** 0.001** 0.001**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.001 0.000 0.000 0.000
Profitability �0.049** �0.073** �0.059** �0.042**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.003 0.003 0.003 0.002
Liquidity �0.061** �0.038** �0.135** �0.008**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.003 0.003 0.002 0.003
Tangibility �0.181** �0.093** 0.150** 0.157**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.003 0.004 0.002 0.004
Tax shield 0.392** �0.026** �0.118** �0.027**
P (0.000) (0.000) (0.000) (0.000)
Std. err. 0.000 0.011 0.011 0.011
Indus. 0.027** �0.002**
P (0.000) (0.000)
Std. err. 0.013 0.000
DW test 1.562 1.746
VIF 1.15 1.167
F (�2) 1,216.211 474.41 1,698.644 498.94
P (0.000) (0.000) (0.000) (0.000)
Hausman (�2) 1,426.5 1,662.74
P (0.000) (0.000)
Adj. R2 0.118 0.074 0.176 0.038
No. of obs. 63,588 63,588 63,588 63,588

Notes: *p � 0.05; **p � 0.01; STDi,t � short-term debt, i.e. debt repayable within one year divided by total
assets, book values; LTDi,t � long-term debt, i.e. debt repayable beyond one year divided by total assets, book
values; Sizei,t � the size of firm i at time t, the natural logarithm of net sales; Agei,t � firm age, the natural
logarithm of the number of years since the firm was established as of the year of data collection; Growthi,t �
the percentage change in sales; Profitabilityi,t � the profitability of firm i at time t, earnings after interest and
tax divided by total assets; Liquidityi,t � the ratio of current assets to total assets; Tangibilityi,t � asset
tangibility divided by total assets; Taxshieldsi,t � non-debt tax shields, depreciation divided by total assets
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financial crisis. At an overall level, the descriptive statistics indicate that the average total
leverage ratio among the sampled SMEs is less than 35 per cent, indicating that the firms rely
relatively more on internal than external financing. Related to this, the negative relationship
between profitability and STD and LTD, respectively, suggests that retained earnings in
terms of profitability constitute a preferred substitute for external financing. The same
preference for internal financing holds for high-liquidity SMEs. Moreover, the sampled firms
use more STD than LTD. In fact, the small proportion of LTD relative to other financing
alternatives in the investigated firms indicates that accessing LTD may have been a
challenge for Swedish SMEs in the aftermath of the financial crisis – a pattern previously
found by Proença et al. (2014) in Portuguese firms – and that STD was a substitute for LTD
(Hall et al., 2000; Michaelas et al., 1999; Petersen and Rajan, 1997) irrespective of firm
characteristics or industry affiliation. As emphasized by Yazdanfar and Öhman (2015), the
use of STD rather than LTD can also be a strategy to decrease the costs related to information
asymmetry and agency conflicts.

Taken together, eight independent variables were tested as determinants of STD and
LTD. The results indicate that STD is positively related to size and growth and
negatively related to age, profitability, liquidity and asset tangibility. LTD is positively
related to growth and asset tangibility, and negatively related to size, profitability,
liquidity and non-debt tax shields. However, the results regarding the relationship
between STD and non-debt tax shields, and between LTD and age, are not consistent
when using OLS and fixed-effects regressions.

Table V.
Hypothesis testing

Hypothesis Test result Relationship to STD Relationship to LTD

H1a Rejected Size is positively related to STD
H1b Rejected Size is negatively related to LTD
H2a Supported Age is negatively related to STD
H2b Rejected Age is not related to LTD
H3a Supported Growth is positively related to

STD
H3b Supported Growth is positively related to LTD
H4a Supported Profitability is negatively related

to STD
H4b Supported Profitability is negatively related to

LTD
H5a Supported Liquidity is negatively related to

STD
H5b Supported Liquidity is negatively related to LTD
H6a Supported Asset tangibility is negatively

related to STD
H6b Supported Asset tangibility is positively related to

LTD
H7a Rejected Use of non-debt tax shields is not

related to STD
H7b Supported Use of non-debt tax shields is negatively

related to LTD
H8a Supported Industry is related to STD
H8b Supported Industry is related to LTD

Note: The hypotheses are rejected if they are rejected by one of the models (OLS or fixed effects)
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In several ways, the current study supports the findings of previous studies (López Gracia
and Sogorb Mira, 2008; Mac an Bhaird and Lucey, 2010, 2014; Serrasqueiro and Caetano,
2015). However, regarding the influence of size on STD and LTD, the current results are in
contrast to results reported by Chittenden et al. (1996), Esperança et al. (2003), Hall et al.
(2004), Psillaki and Daskalakis (2009) and Yazdanfar and Ödlund (2010). A possible reason
for the current results, which suggest a positive relationship between size and STD and a
negative relationship between size and LTD, is that larger SMEs used STD as a substitute for
LTD in the aftermath of the financial crisis. Changed firm financing behaviour related to the
financial crisis has been reported by Proença et al. (2014) in the Portuguese context and by
Ghosh (2015) in the Indian context.

The current study has a number of limitations. One of them concerns the generalization of
the results. The sampled SMEs operate in five industries, indicating that the extent to which
the results can be generalized to other industries or to the SME sector as a whole can be
questioned. The lack of extensive data on the years before 2009 prevented us from
investigating the SME capital structure determinants over a longer time horizon,
particularly before the financial crisis. In line with Mac an Bhaird and Lucey (2014), we also
acknowledge that SME financing behaviour is context dependent and heterogeneous across
countries.

The study has several implications for SME owners and managers, as well as for financial
institutions. According to Vanacker et al. (2011), knowledge of SME financing is still limited.
The current results can thus help improve awareness of the determinants of SME capital
structure, thereby promoting more effective use of financial resources. As SMEs’ capital
structure is suggested to influence their performance and value in various contexts (Weill,
2008), SME owners and managers may find the current results useful with regards to debt
policy. STD and LTD seem to be linked to several of the explanatory variables in various
ways. It also seems as though small, young, low-liquidity SMEs with low collateral ratios
suffer the most from information asymmetry. These SMEs may benefit from starting to
cooperate with banks in the earlier stages of their life cycles to create track records and good
reputations. Such close cooperation may help SMEs and banks reduce problems related to
information asymmetry and agency conflicts.

Given that SME capital structure and financing behaviour are significant bases for credit
policy formulation, the current results could also be useful for regulators. As a lack of
suitable financing sources has been one problem facing SMEs, particularly during and after
the financial crisis, it could be beneficial to encourage the development of new and flexible
financing products to stimulate the role of SMEs in job creation and economic development.
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