Business Administration and Management

How does the effect of external financing
on profitability differ across tiers?
Evidence from the automotive supply chain

Zdenék Tousek', Jana Hinke? Barbora Gregor®, Martin Prokop*

1 Czech University of Life Sciences Prague, Faculty of Economics and Management, Department of Trade and
Finance, Czech Republic, ORCID: 0000-0003-3855-8811, tousekz@pef.czu.cz;

2 Czech University of Life Sciences Prague, Faculty of Economics and Management, Department of Trade and
Finance, Czech Republic, ORCID: 0000-0001-6767-1253, hinke@pef.czu.cz (corresponding author);

3 Charles University in Prague, Faculty of Social Sciences, Institute of Economic Studies, Czech Republic, ORCID:
0000-0003-1556-3124, baru.gregor@gmail.com;

4 Czech University of Life Sciences Prague, Faculty of Economics and Management, Department of Trade and
Finance, Czech Republic, ORCID: 0000-0001-5252-8729, marprokop@raz-dva.cz.

Abstract: Due to the importance of automotive industry for the Czech Republic (in a broader
sense for European countries) and due to the unprecedented development of both national and
European economies caused by the COVID-19 outbreak, also having implications on the financial
sector, we aim to explore the main determinants of operating performance within the automotive
supply chain. This study is based on the data sample composed of complete individual financial
statements (audited if available) of firms conducting their business in the Czech Republic from 2011
to 2018 and belonging to the automotive supply chain. This supply chain is defined as (sub)
deliveries of the Czech automotive industry represented mainly by companies classified under
NACE 22, 27, 25, 24. The hypothesis claiming that the investment and leverage-based variables
are the important drivers of operating profitability was only partly confirmed (valid predominantly for
Tier 3), which shows that the supply chain organization also plays a crucial role as well as (valid
for Tier 1). Also, we have shown (illustrated) that the assumption of different capital structures
among tiers is valid. The average overall indebtedness of Tier 3 is higher by approximately 50%
(altogether, the short- and long-term leverage are higher by 40% and 62% respectively) than Tier 1
firms. The need for relatively high capital expenditures (applicable to Tier 1) and working capital
investments (applicable to Tier 3) is partly facilitated by external funds reflected in the indebtedness,
which is associated with the costs reducing overall low profits from these investments. The leverage-
profitability relationship seems to be nonlinear for long-term debts contrary to short-term debts
where the linear relationship prevails.
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Introduction activities and interfering in all of them. There are
The core function of business management different views on the term “performance,” but
is the management of business performance, it is most often associated with increasing the
while connecting individual sections of business ~ market value of a business and the appreciation
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of funds invested by investors. To manage the
overall performance of a company, it is neces-
sary to know not only the value representing
a particular area but also the factors affecting its
formation; therefore, this paper aims to examine
the main determinants of operating profitability
as the indicators of operating performance.

Many scholars have paid their attention to
profitability and its determinants, but they mostly
focused on a selected country, industry, or a seg-
ment. A company cannot be considered to be an
isolated entity, as its success is also influenced
by the environment in which it operates. There-
fore, the market and industry situation must also
be considered when assessing the financial
results achieved. For this reason, the paper
will focus on the supply chain of the automo-
tive industry, which is developing very turbu-
lently and is one of the most important industries
in the Czech Republic (in terms of production
volume, the number of employees, and export
share). The authors believe that this paper can
bring some important findings and deepen our
understanding of profit generation which can be
then used by the local management.

The current automotive industry has several
specifics that distinguish it from other industries
and predetermine its needs. Its typical features
are a stable vertical supplier-customer chain,
the classification of suppliers into individual lev-
els (Tier 1 — those directly supplying to original
equipment manufacturers, subcontractors to
Tier 2 — suppliers of subassemblies and indi-
vidual assembly parts, Tier 3 — those supplying
raw materials and individual components, such
as fasteners), just-in-time inventory manage-
ment, the cyclical nature of the industry, or the
high expenditure on R&D and innovations.

This paper is innovative mainly thanks to
two facts: i) most previous studies differ in their
scope (country/industry/segment), they do not
focus on a selected supply chain in a par-
ticular CEE country (the Czech Republic); and
ii) the majority of papers predominantly focus
on listed companies only (because of the data
accessibility) compared to our data set compris-
ing unlisted firms, thus it brings several factors
from different profitability influence categories
together and further evaluates them with re-
spect to the supply chain levels. Therefore, this
research provides relevant, or, more precisely,
beneficial contributive findings to the academic
literature in the area that has not been fully
processed yet.

The paper consists of 5 sections — the in-
troduction is followed by the overview summa-
rizing the relevant literature sources, including
empirical findings concerning the determinants
of operating profitability. The data set including
its adjustments and the descriptive analysis of
the sample are explained in section 3. In sec-
tion 4, the effects of leverage and investment-
based variables on operating profitability are
empirically examined. The conclusion re-
marks and the areas of further research are
given in section 5.

1. Theoretical background

According to Grant (2010), by measuring the
performance of organizations, or, more pre-
cisely, by understanding the factors that affect
the profit creation, organizations gain opportu-
nities to plan their activities implemented within
the strategic management more effectively, and
thus to achieve their visions or to fulfill their
mission. However, it should be borne in mind
that decisions that increase profitability tend to
increase risks, and, conversely, decisions that
are aimed at reducing risks will tend to reduce
potential profitability (Singh & Kumar, 2017).
Therefore, analyses revealing factors influ-
encing profitability have become an extremely
helpful tool providing guidelines for managers
in their short-term as well as strategic decision-
making process (Lesakova et al., 2019).

The influence of the company’s age factor
on the growth of the company’s valuation was
demonstrated, for example, by Widagdo and
Satiti (2018). Also, the research by Mendes et al.
(2014) on small and medium-sized enterprises
shows that the investment determinants have
a different impact on young and old enterprises.
A possible reason for the positive effect of the
age factor may be the company’s reputation and
experience, which will then also make access
to finance easier, as confirmed by Pervan et al.
(2019). On the contrary, less flexibility of older
companies, or, more precisely, bureaucracy
which may impede the introduction of innova-
tive approaches, as evidenced by the research
of Hirsch et al. (2014), may be negative.

Another specific determinant at the enter-
prise level resulted from the research by Stefko
et al. (2021) or Ocal et al. (2007), and that is
working capital ratio. Working capital is the key
indicator of liquidity, solvency, efficiency, and
the overall performance of a company. This in-
dicator is causally related to profitability as well
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as the value of the company (Gumus et al.,
2017; Smith, 1980). Other authors (e.g., Deepa
et al., 2016; Doruk & Ergun, 2019) argue that
the widely used metric for measuring the ef-
fectiveness of business management and the
internal need for external financing is cash con-
version cycle (CCC), which refers to the time
span between spending cash on purchases and
receiving cash from sales. Using the global em-
pirical analysis and samples of companies from
different countries, Chang (2018) demonstrated
the relationship between the cash conversion
cycle and the business performance. He has
traced the negative relationship between the
cash conversion cycle and profitability and the
value of the company, which supports the fact
that the aggressive working capital policy can
improve the business performance. However,
this effect is reduced or reversed if firms exist
at the lower level of the cash conversion cycle.
The research by Eljelly (2004) examined the
relationship between liquidity and profitability
in terms of the current ratio and cash conver-
sion cycle by using correlation and regression
analyses on companies in Saudi Arabia.
This research found a negative relationship and
emphasized that the cash conversion cycle is
a more important measure for liquidity than the
current ratio. Lazaridis and Tryfonidis (2006)
conducted their study on 131 listed companies
on the Stock Exchange in Athens and they
found a significant relationship between profit-
ability and working capital management. These
authors’ observation has shown that lower
gross operating profit is related to the increase
in the number of days for accounts payable.
This research has also indicated that accounts
receivable, accounts payable, and inventory
should be kept at an optimum level in order
to generate higher profits. On the contrary,
Sharma and Kumar (2011) examined the posi-
tive relationship between working capital and
profitability using data of 263 non-financial firms
obtained from the Stock Exchange in Bombay
for the period from 2000 to 2008 by means of
multiple OLS regression. The results of these
authors have indicated a negative relationship
between the number of days for inventory, ac-
counts payable, and profitability, but a positive
relationship between accounts receivable and
the cash conversion cycle.

The determinant of capital intensity, i.e.,
the level of capital costs (CAPEX) results,
for example, from the studies by Hovakimian

(2011) or Deloof (2003). Hovakimian (2009)
has found that investment-cash flow sensitivity
is non-monotonic with respect to internal funds
and to virtually all considered firm characteris-
tics ex ante associated with the relative costs of
external financing. This author proposes a new
rationale for the negative relationship between
investments and cash flows based on the
presumption that growth opportunities change
over a firm's lifetime, triggering changes in
firms’ investment rates and cash flows — peri-
ods of high growth opportunities are periods of
low cash flows and high capital expenditures
and vice versa.

The influence of external financing on profit-
ability was dealt with, for example, by Ruckova
(2016). Her research is based on the idea that
if the use of debt financing should have a posi-
tive impact on the running of the company, this
funding should be obtained under the best condi-
tions. In view of the fact that debt financing in the
V4 countries is obtained from the banking sector,
it is assumed that companies that will be granted
a loan will increase their profitability. Brusco and
Panunzi (2020) argue that management can
make efforts to either increase short-term profit-
ability, thereby creating greater immediate cash
flows, or to improve long-term prospects. If both
types of efforts are observed, low-productivity
firms ultimately use internal funds, while high-
productivity firms use external sources of fund-
ing. Seth et al. (2020) identified the direct effect
of external financing costs on the efficiency of
working capital management on a sample of
212 Indian manufacturing companies in the pe-
riod from 2008 to 2019, but they failed to prove
their effect on business performance. As for the
automotive industry, Mohammed et al. (2016)
elaborated a study proving that the leverage in
the automotive industry generally has an adverse
effect on the profitability of component manu-
facturers, with the short-term debt having more
adverse effect than the long-term one. However,
the finding concerning vehicle manufacturers
shows a positive relationship between indebt-
edness and profitability. In this case, the result
is significantly affected by the long-term debt.
The meta-study by Jaworski and Czerwonka
(2019) clearly showed the negative impact of
company’s indebtedness on liquidity and profit-
ability. The authors also argue that the structure
of company’s capital is influenced by internal
factors, but macroeconomic specifics shape the
strength and direction of these dependences.
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The key macroeconomic factor is the
country’s economic potential, which is related
to the quantitative increase (growth) in poten-
tial gross domestic product. It can therefore
be deduced that a change in the performance
of national economy will also affect the per-
formance of individual subjects of the national
economy, which is confirmed by a number
of studies. For instance, Alsaleh and Abdul-
Rahim (2018) or Killins (2020) show on the
panel models that GDP can be regarded as
a significant factor of profitability. Thus, stud-
ies (e.g., Kilinc & Berberoglu, 2019; Pereira
et al., 2019) show that in times of economic
growth the demand for business performance
predominates, which has a positive effect on
profitability. The general price level of goods
and services in the economy (inflation) can
also be considered another macroeconomic in-
dicator. Soukhakian and Khodakarami (2019)
evidence that inflation is significantly related to
economic value added. Li (2012) also proves
that rising prices of goods and services in-
crease input costs for companies, and interest
rates and taxes are rising. Companies with
fixed incomes (contracted orders) can reduce
their purchasing power, or, more precisely,
demand. This will reduce the performance
of the economy. PRIBOR 3M (Prague Inter-
Bank Offered Rate) as a reference value of
interest rates on the interbank deposit market
(fixed for the Czech National Bank and the
Czech Forest Club from quotations of refer-
ence banks for sale) can also be classified as
a macroeconomic indicator. PRIBOR 3M is
considered a crucial interest rate, e.g., in the
studies by Kocisova (2015).

Within the levels of the automotive supply
chain called Tier 1, 2, and 3, the authors aim to
test the following hypotheses:

H1: Investment and leverage-based vari-
ables are important profitability drivers across
the whole automotive supply chain as well as
individual sub-segments.

H2: Capital structure tends to be different
for individual Tiers.

H3: Financial leverage has a positive effect
on profitability.

2. Research methodology

Our data set is composed of complete indi-
vidual financial statements (audited if avail-
able) of firms conducting their business in the
Czech Republic over the period of 2011-2018

and belonging to the automotive supply chain.
This supply chain is defined as (sub)deliver-
ies of Czech automotive industry represented
mainly by following NACE 22 (Nomenclature
statistique des Activités économiques dans
la Communauté Européenne) — Manufacturing
of rubber and plastic products, 27 — Manufac-
ture of electric equipment, 25 — Manufacture of
fabricated metal product, 24 — Manufacture of
basic metals, etc.

Raw data were adjusted as follows. Compa-
nies that did not exist or their financial data were
not available throughout the entire observated
period (from 2011 to 2018), were removed to
avoid the potential composition effect simi-
larly, as in Xu (2012). Furthermore, according
to Faulkender and Petersen (2006) or Vithes-
sonthi and Tongurai (2015), the companies with
leverage (defined as the amount of bank debt
on the balance sheet divided by total assets)
above one were excluded from the sample.
Unlike Lind et al. (2012), no cut-off points
with respect to companies’ size in terms of
turnover and total assets were applied. On the
other hand, to be in line with Bena and Ondko
(2012), the companies with extremely high or
low profitability were removed. Therefore, the fi-
nal balanced data set contains 112 firms with
the complete annual financial data from 2011
to 2018, thus consisting of 896 yearly obser-
vations of the firms. This sample accounts for
approximately 5.9% to 15.0% of firms and it
accounts for approximately 6.1% to 9.0% of the
achieved turnover in 2018 fiscal year across
the individual tiers.

The distribution of firms in the predefined
supply chain tiers is derived from the Czechin-
vest (2021) classification (a national business
and investment development agency function-
ing as a state-funded organization subordinated
to the Ministry of Industry and Trade of the Czech
Republic) which allows classifying a company
in multiple supply chain tiers. For our purposes,
we assigned each company to a single tier only
based on prevailing production.

Several variables (including the industry and
firm specific ones) were employed to capture
potential characteristics and amounts of profit
differentiation within the financial value chain.
For the comprehensive overview, see Tab. 1.

EBTDA margin (alt. EBITDA margin) is used
as an indicator of company’s profitability show-
ing different levels of external indebtedness
and it is related to the total amount of net costs
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Overview of variables

Variables Abbreviation Unit Definition
Profitability EBTDA margin % p. a. EBTDA/TO
EBITDA margin % p. a. EBITDA/TO
Firm specific
Age of the firm AGE Years Number of years in the business
Working investment
pleiipoleapiiaiigte WC_TA n.a. recei\(/::t\jlznioaré:oiﬁf: l;J)rr:\tysable)/
total assets
CAPEX ratio CAPEX_TA n. a. Capital expenditure/total assets
Working capital financing ratio STBL_TA n.a. Short-term bank financing/total assets
Long-term financing ratio LTBL_TA n. a. Long-term bank financing/total assets
Turnover TO CZK mil. Sales
Industry specific
Production increase PROD_Cz No units A?:ltj:; Fggggﬁtggp%ﬁizth
Macroeconomic
GDP growth GDP % p. a. Annual GDP growth rate
Inflation CPI % p. a. Customer price index
3M PRIBOR 3MPRIBOR % p. a. Annual 3M PRIBOR average

(mainly interest expenses) reflecting the risk
profile of a particular company.

Existing studies have demonstrated that
investments both in fixed assets (Hovakimian,
2009) and current assets (Deloof, 2003) can
strongly influence the overall performance of
companies. Capital expenditures scaled to total
assets shall capture effects of investment policy
on firm’s profitability. Working capital manage-
ment also constitutes an important determinant
of firm’s performance represented by con-
ventional working capital investments scaled
to total assets and can lead to a competitive
advantage, e.g., operating performance can be
improved by reducing accounts payable (De-
loof, 2003) or inventory levels (Enqvist et al.,
2014). Alternatively, we also employ dynamic
measures reflecting firm’s continuing liquidity
represented by the cash conversion cycle as by
Nobanee et al. (2011).

Turnover is used as the indicator of the
potential effect of growth and size on firm’s
performance (e.g., Coad et al., 2011).

Source: own

Leverage is typically measured as the ratio
of the book value of total liabilities to the book
value of total assets (e.g., Ahn et al., 2006;
Faulkender & Petersen, 2006) or, alternatively,
as the ratio of the book value of long-term debt
to the book value of total assets (e.g., Alsaleh
& Abdul-Rahim, 2018; Hall, 2012) in the main-
stream literature. Since we have the detailed
financial data at our disposal, for our purposes,
the leverage is defined as the senior bank
interest bearing debt (these are typically bank
loans, since the Czech economy is predomi-
nately bank-driven economy). From the time
perspective, we further specify the short-term
leverage with 12-month repayment period
maximum, whereas the long-term one has the
repayment period longer than 12 months. Other
forms of senior debt (such as corporate bonds)
are not considered because of the underdevel-
oped local capital market. Potential intragroup
financing is typically subordinated to the senior
bank debt (any repayment including interest is
subject to prior lender’s consent) and it is not
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Descriptive analysis of data set

Mean Std. dev. Min Median Max Skewness | Kurtosis
EBTDA margin 0.090 0.092 -1.081 0.088 0.615| —4.290 55.630
CPI 0.016 0.010 0.003 0.017 0.033 0.220 -1.160
GDP 0.023 0.020 —0.008 0.026 0.053| -0.210 -1.010
3MPRIBOR 0.007 0.006 0.003 0.004 0.020 1.400 0.660
AGE 18.400 6.300 0.000 19.500 46.000| -0.040 1.130
CAPEX_TA —-0.080 0.091 -0.950 | -0.058 0.368| -2.420 15.880
LTBL_TA 0.106 0.117 0.000 0.070 0.765 1.550 3.090
STBL_TA 0.100 0.100 0.000 0.075 0.513 0.980 0.440
TO 784 1,361 6 326 9,557 3.600 14.570
WC_TA 0.154 0.141 —-0.328 0.152 0.736 0.310 2.020
Source: own

Note: N (valid) = 896; Pct (valid) = 99.1.

so important in the Czech context (both bonds
and intragroup loans account for approximate-
ly 0.37% of financing in 2018).

The descriptive statistics of variables se-
lected for the regression analysis of the Czech
automotive supply chain is provided in Tab. 2.

If the company age (AGE) equals zero, it
corresponds to the first year of business opera-
tion. The negative value of working investment
share on the balance sheet (WC_TA) is driven
by the negative value of working investment,
which reflects relatively aggressive external
financing in the form of trade credits (the value
of account payables is higher than the sum of
inventories and accounts receivable). By con-
trast, the positive value of WC_TA represents
a rather conservative working capital invest-
ment strategy, which has to be financed from
own equity or short-term bank loans. Both
zero values of LTBL_TA and/or STBL_TA rep-
resent companies with zero senior bank and/
or short-term debts, the so-called zero debt
companies. The positive value of CAPEX_TA
stands for companies, where the fixed assets
value dropped beyond the annual depreciation,
e.g., because of significant divestment, assets
revaluation, corporate changes, etc. The nega-
tive sign of CCC represents firms with external
financing (provided by their suppliers in the
form of trade credit), thereby demonstrating
their market power. On the contrary, the posi-
tive sign means that the particular firm is the

provider of external financing to its customers
(the sign of a weaker market position).

As depicted in Fig. 1, it is obvious that the
average working capital investment amounts to
significantly higher volumes (across all Tiers)
than the average capital expenditures (almost
two-fold). Also, the average working capital
ratios are positive for all Tiers, indicating that all
sub-segments of the Czech automotive supply
chain tie up the significant amount of working
capital. Over the observed period, the aver-
age capital expenditure share (CAPEX_TA) is
highest for Tier 2 (8.8% in Tier 2 versus 7.3%
in Tier 3). In contrast, the average working
capital investment share (WC_TA) is high-
est for Tier 3 (17.6% in Tier 3 versus 15.6%
in Tier 1). Especially in case of the working
capital investment, Tier 3 significantly outcom-
petes other Tiers almost every single year (with
the exception of the first two years for Tier 1),
which is also accompanied by the growing
trend of 15.8% (2011) and 18.1% (2018), unlike
Tier 1 experiencing the reduction in the working
capital investment share from 17.5% (2011) to
13.9% (2018). The evidence remains robust in
the case of median values for both metrics as
well. For the further robustness check, we have
also alternatively calculated investment-related
variables scaled to turnover, i.e., WC_TO and
CAPEX_TO confirming previous observations.

The differences in the capital structure
across Tiers can also be observed in Fig. 2.
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m Investment-related variables (average values)

17.6
8.5
T1
15.6
0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
" CAPEX_TA mWC_TA
Source: own
Note: T1 — Tier 1, T2 — Tier 2, T3 — Tier 3.
m Leverage-related variables and EBTDA margin (average values)
25% - r 25%
20% 20%
15% 15%
10% 10%
5% 5%
0% 0%
T1 T2 T3
e STBL_TA  mwl LTBL_TA  «=—=BL_TA EBTDAmargin
Source: own

Note: T1 — Tier 1, T2 — Tier 2, T3 — Tier 3.
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The average leverage, both long-term (LTBL_TA)
and short-term (STBL_TA), is higher for Tier 3
companies amounting to 11.5% and 11.2%,
respectively, as compared to 7.1% and 8.0%
respectively observed for Tier 1. From the time
perspective, both leverages in Tier 3 oscillate
around average values, whereas in Tier 1, where
we observe the strong trend of deleveraging,
i.e., there is almost 49% decline in the total lever-
age from 17.5% in 2011 to 9.9% in 2018.

The average profitability measured by EBTDA
margin shows that Tier 1 with the average
value of 10.4% is outperforming other Tiers — es-
pecially Tier 3 with the average value of 8.5%,
i.e., approximately 19% gap in margin. This is
valid throughout all the years (except for the first
two years in the case of Tier 1) with the increas-
ing gap magnitude. In terms of the robustness
check, the observations are not largely dis-
torted by outliers as the median value follows
the similar pattern.

Average annual values, the extreme value
of Tier 2 in 2011 is caused by one company
with high financial cost related to refinancing.
If omitted, then the average annual value

m Financial cost across the tiers

would be 0.9%. Altogether for Fig. 1-3, the fol-
lowing abbreviations are used: T1 — Tier 1,
T2 —Tier 2, T3 — Tier 3.

Fig. 3 depicts the development of the dif-
ference between the EBITDA margin and the
EBTDA margin across the Tiers over the entire
observed period as the indicator of financial cost
predominantly associated with interest expenses
caused by the external indebtedness. The reduc-
tion in profitability (EBTDA margin) also confirms
the above-mentioned observation about the cap-
ital structure, i.e., Tier 3 constantly faces higher
indebtedness resulting in the higher financial
cost and ultimately leading to the EBTDA mar-
gin higher reduction with the exception of 2011.
Over the observed period, the financial burden is
decreasing rapidly in the case of Tier 1 (-50%)
in contrast to Tier 3, experiencing only 15% re-
duction mainly caused by the high competition
on the Czech banking market and the resulting
pressure on offered margins.

During the period from 2011 to 2014, the to-
tal European personal car production increased
from 15.7 mil. produced units to 18.1 mil. pro-
duced units. Tier 1 suppliers, who are almost

Note: T1 —Tier 1, T2 — Tier 2, T3 — Tier 3.

1.8% A

1.6% A

1.4% A

1.2% A

1.0% A

0.8% -

0.6% A

0.4% -

|18 I
0.0% - T T T T T T T

2011 2012 2013 2014 2015 2016 2017 2018
mTl =72 © T3
Source: own
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exclusively dependent on the automotive sec-
tor (the high level of specialization resulting in
the full firm’s production within the automotive
value chain), were able to improve fixed costs
coverage during this period to realize econo-
mies of scale more than their suppliers from the
Tier 2 and Tier 3 sub-sectors (probably due to
their lower level of specialization, i.e., only par-
tial participation in the automotive supply chain
from the firm’s profitability perspective), and
keep it for the remaining period of time.

To investigate the determinants of profitability
within the automotive supply chain, we estimate
the following model, including the company-spe-
cific, industry-specific, and economy-specific
variables (Model 1):

EBTDAmargin, = Age,, + LTBL_TA,, +

+ STBL_TA, + CAPEX TA, + WC_TA, + (1)
+ TO, + PROD_CZ, + GDP, + CPI, +

+ 3MPRIBOR, + v, + &,

where: EBTDA — earnings before taxes and
depreciation and amortization; EBTDA mar-
gin — profitability calculated as EBTDA over
sales; Age — number of years in business;
LTBL_TA-long-term leverage; STBL_TA—short-
term leverage; CAPEX_TA — capital expendi-
tures over total assets; WC_TA — working capital
investment share on balance sheet; TO — an-
nual sales; PROD_CZ — annual car production
in the Czech Republic; GDP — annual GDP
growth; CPIl — annual consumer price index;
3MPRIBOR - average annual 3M PRIBOR.

The level of leverage is captured by the two
variables allowing for distinguishing between
short-term and long-term financing, while con-
trolling the usual uses of these — working capital
and capital expenditures scaled to total assets,
respectively. The company-specific variables
include Age as the indicator of its market ex-
perience and lifecycle, whereas TO variable
shows the size of the company. Macroeconom-
ic variables employed in the model include the
GDP growth and the 3SMPRIBOR benchmark in-
terest rate to include the economic environment
in the particular year. In order to capture also
the condition of the Czech automotive industry,
the number of cars produced in the particular
year is also indicated. The error term consists
of u and g, which represent the company-specif-
ic and disturbance term, respectively.

In order to select the appropriate panel data
estimation method, the usual procedure was

performed. First, the F-test provides significant
evidence for rejecting the zero hypothesis of no
individual effects (p-value < 0.001). After that,
using the Hausman test, we reject the zero
hypothesis of both fixed effects and random ef-
fects model to be consistent (p-value < 0.001).
We apply the model of individual fixed effects,
and use the robust covariance matrix estima-
tor by Beck and Katz (1995) to get panel
corrected standard errors to control for serial
correlation and heteroscedasticity.

The presence of multicollinearity is tested
using the Variance Inflation Factor (VIF) test on
the pooled model with none of the VIF values
exceeding 2.5. As a rule of thumb, the VIF val-
ue of 3 is perceived to be a conservative thresh-
old for potential multicollinearity issue.

3. Research results

The estimation results of Model 1 for the entire
sample as well as for the individual Tiers are
presented in Tab. 3.

In the case of the Tier 1 subsample, we
have found a significantly negative effect of
the long-term leverage whereas the leverage
related to working capital facilities as well as
to other firm-specific and control variables
remain insignificant (with the only exception
of marginally significant positive effect of the
age of the company).

Onthe otherhand, Tier 2 does not exhibitany
effect of the leverage on profitability. However,
we have found a strong positive effect of capital
expenditures to total assets on EBTDA margin,
which corresponds to 100 bps increase in
CAPEX_TA, translating into 37 bps increase in
the EBTDA margin. Still strong but a bit weaker
effect has been found also in the case of work-
ing capital investment related to total assets.
Furthermore, we have also found the evidence
of positive effect of company size measured by
turnover to its profitability, though the effect is
rather small (CZK 1 bn of turnover contributing
to EBTDA margin by 12 bps).

Interestingly, investment-related, and leve-
rage-related variables have been detected
as the significant determinants of profitability
for Tier 3 companies unlike Tier 1 where the
stronger effect has been found for the long-
term leverage. Also, the CAPEX intensity has
had a significantly negative effect, whereas
the ratio of working capital investment to to-
tal assets has demonstrated a positive effect
on profitability.
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Model 1 — estimation results

All Tier 1 Tier 2 Tier 3
0.001 0.006° 0.000 -0.002
Age
(0.002) (0.004) (0.004) (0.001)
-0.042 -0.215* 0.130 -0.088***
LTBL_TA
(0.037) (0.100) (0.119) (0.022)
-0.199*** -0.114 -0.167 -0.240**
STBL_TA
(0.053) (0.123) (0.133) (0.036)
0.115*** 0.023 0.367*** -0.072**
CAPEX_TA
(0.033) (0.089) (0.075) (0.024)
0.101* 0.072 0.212* 0.080**
WC_TA
(0.039) (0.071) (0.107) (0.026)
5 0.000* 0.000 0.000** 0.000
(0.000) (0.000) (0.000) (0.000)
-0.059 0.030 -0.174 -0.001
PROD_CZzZ
(0.050) (0.036) (0.117) (0.036)
0.081 0.045 -0.041 0.170
GDP
(0.181) (0.186) (0.429) (0.131)
oy -0.690° -0.684 -0.961 -0.423
(0.401) (0.407) (0.940) (0.293)
-0.652 -1.150 -1.209 -0.026
3MPRIBOR
(0.638) (0.850) (1.491) (0.464)
Number of observations 896 128 336 432
Adjusted R2 (%) 34.6 59.3 33.7 54.4
Source: own

***p <0.001; **p < 0.01; *p < 0.05;°p < 0.1.

Based on the standard diagnostics pro-
cedure, we report heteroscedasticity-robust
standard errors for the results from the Tier 1
subsample. The residuals for the entire sample
as well as for the remaining subsamples passed
the serial correlation (p-values of Breusch-God-
frey/Wooldridge test for the serial correlation
in the panel models are: 0.0004441 for Tier 1;
1.314e-06 for Tier 2; 5.303e-08 for Tier 3,
and 3.183e-13 for the entire sample) and het-
eroscedasticity tests (p-values of the Breusch-
Pagan test are: 0.1856 for Tier 1 — corrected
by heteroscedasticity robust standard errors;
0.0005323 for Tier 2; 0.08989 for Tier 3, and
1.121e-07 for the entire sample) at 10% level
at least.

In contrast to Hutchinson et al. (2007) or
Nobanee et al. (2011), who found the inverse
relationship between working capital man-
agement and profitability, our results imply
a positive relationship applicable to Tier 2 and
Tier 3 similarly to those of Gill et al. (2010) and
Sharma and Kumar (2011). We also used an
alternative model where the conventional work-
ing capital investment variable (WC_TA) was
substituted by Cash Conversion Cycle (Cash
Conversion Cycle is defined as the number of
days of inventory outstanding plus the number
of days of accounts receivable outstanding mi-
nus the number of days of payable outstanding)
which emphasizes rather the liquidity aspects
of working capital management. However,
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the alternative model (Model 3) has provided
inconclusive results (the coefficients were insig-
nificant and very small in its magnitude), which
indicates that liquidity is not the primary profit-
ability driver within the Czech automotive supply
chain (the results are available upon request).

With respect to the leverage-based vari-
ables, the obtained results are rather mixed
across the individual Tiers. If the leverage-
based variable is found significant, the effect is
negative. As for the long-term leverage, this is
the case of Tier 1 and Tier 3; however, Tier 3
shows a significantly stronger effect. We have
observed the short-term leverage to be the key
determinant of profitability for the Tier 3 compa-
nies, since 100 bps increase in the short-term
leverage translates into 24 bps decrease in the
EBTDA margin, whereas it would drop by 9 bps
in case of the equal increase in the long-term
leverage, i.e., the effect is approximately
2.6 times smaller. As for Tier 3, we assume that
it is caused by the combination of higher work-
ing capital investment needs (WC_TA is higher
by approximately 13% compared to Tier 1)
and the related higher short-term leverage
(STBL_TA is higher by approximately 40%
compared to Tier 1), which altogether leads to
the decreasing marginal returns. We presume
that Tier 3 is highly dependent on Tier 1. Tier 3
is thus forced to keep a higher amount of in-
ventories prepared to be delivered to the Tier 2
and Tier 1 companies. Also, the day-on-hand
accounts receivable are higher in Tier 3. Tier 3
is forced to keep and therefore finance a higher
working capital and the inability to manage own
working capital has a negative impact on the
profitability of Tier 3. The Tier 3 companies can
also be easily replaced by other producers,
as Tier 3 produces mainly smaller and non-
structural parts. Therefore, Tier 1 is in a better
negotiating position. Tier 1 produces larger
units, which are structurally important for the
car manufacturers, they cannot be replaced
so easily and therefore the overall business
conditions concluded between Tier 1 and the
car manufacturers are set to be sustainable for
a long term for both. Based on the above as-
sumptions, Tier 1 benefits from its strength and
can manage its working capital and leverage
more effectively, while Tier 3 if forced to keep
a higher working capital and related leverage,
which deteriorates its profitability.

CAPEX expenditures (CAPEX_TA) seem
to be significant only for Tier 3 and Tier 2

with negative and positive signs respectively
and a relatively low magnitude. The inverse
relationship to profitability may be driven by:
i) the associated long-term leverage that is
needed to finance these capital expenditures
(Tier 3 has a higher share of long-term lever-
age — LTBL_TA, compared to Tier 1, namely
by 61% on average over the observed period of
time), which implicates higher interest cost; and
ii) lower profitability (the average EBTDA mar-
gin for Tier 3 is lower by 19% than for Tier 1)
resulting in the constrained generation of com-
pany internal resources that could alternatively
be used for financing these investments.
Regarding the control sector-specific and
macroeconomic variables, all models provide
consistent estimates in terms of sign, magni-
tude, and statistical significance, to be more
precise, none of them is statistically significant
except for CPI variable for the entire data set.
Furthermore, to verify the non-monotonic
effects of leverage on a company’s perfor-
mance, we have included the squared variables
capturing the leverage (both long and short)
and estimate the following model (Model 2):

EBTDAmargin, = Age, + LTBL_TA,, +

+ LTBL_TA? + STBL_TA, + STBL_TA% +

+ CAPEX_TA,+ WC_TA,, + TO, + (2)
+ PROD_CZ, + GDP, + CPI, +

+ 3MPRIBOR, + v, + &,

Tab. 4 clearly shows that a significantly
negative effect of the squared long-term lever-
age and a positive sign of the level effect of
the leverage have been found for the entire
sample, which suggests that the relationship
between the long-term leverage and perfor-
mance is inverted-U-shaped. Interestingly, this
relationship is found (strongly) significant only
in the case of Tier 2. The break-even point
for Tier 2 is when the ratio of long-term bank
loans to total assets is approximately at 22%,
i.e., when any additional leverage beyond this
point has a marginal deteriorating effect on
the performance. This confirms the fact that
in case of leverage-performance relationship
it is necessary to assess the individual tiers
separately. On the other hand, we can confirm
the monotonic relationship between perfor-
mance and short-term leverage (if there is any).
We have found a significantly negative effect
of the short-term leverage for Tier 1 and Tier 3
(with the effect being nearly double in size for
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Model 2 — Estimation results

All Tier 1 Tier 2 Tier 3
0.002 0.007* -0.001 -0.002
Age
(0.002) (0.003) (0.004) (0.001)
0.169* -0.299 0.659** -0.049
LTBL_TA
(0.082) (0.215) (0.239) (0.054)
-0.462** 0.649 -1.509** -0.077
LTBL_TA_SQ
(0.156) (0.816) (0.577) (0.096)
-0.094 -0.408* -0.059 -0.219**
STBL_TA
(0.109) (0.195) (0.241) (0.084)
-0.329 1.076 -0.447 -0.054
STBL_TA_SQ
(0.317) (0.637) (0.693) (0.238)
0.112*** 0.016 0.300*** -0.071**
CAPEX_TA
(0.033) (0.073) (0.078) (0.024)
0.114** 0.062 0.256* 0.082**
WC_TA
(0.039) (0.075) (0.107) (0.026)
T0 0.000* 0.000 0.000* 0.000
(0.000) (0.000) (0.000) (0.000)
-0.051 0.026 -0.160 0.001
PROD_CZzZ
(0.050) (0.071) (0.116) (0.036)
0.082 0.051 0.103 0.164
GDP
(0.180) (0.261) (0.427) (0.132)
Pl -0.639 -0.616 -0.940 -0.419
(0.400) (0.569) (0.930) (0.294)
-0.677 -1.204 -1.181 -0.040
3MPRIBOR
(0.635) (0.899) (1.477) (0.466)
Number of observations 896 128 336 432
Adjusted R2 (%) 35.3 60.0 35.2 54.2
Source: own

Note: ***P < 0.001; **p < 0.01; *p < 0.05; °p < 0.1

the Tier 1 companies). In the case of other vari-
ables, the coefficients and significance do not
change conclusions drawn from Model 1.

4. Discussion

Unlike the most frequently used definitions of
profitability (typically ROA, ROE, etc.), we have
focused on more “cash flow” driven measurers,

namely EBTDA and EBITDA margin (Model 2).
They demonstrate different levels of external
indebtedness more precisely by capturing
the total amount of net expenses reflecting
company’s risk profile. The obtained results
remain the same in its characteristics and
slightly smaller in its magnitudes, by which they
confirm the general observed patterns across
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the entire data set (the costs associated with
bank financing reduce margins; the results are
available upon request).

The results valid for the entire sample are
not consistent across the individual Tiers, where
we find significant discrepancies mainly in the
effects of leverage as well as in the investment
intensity-related variables on profitability mea-
sures by EBTDA/EBITDA margin.

From the entire supply chain perspec-
tive, only capital expenditures (CAPEX_TA)
and short-term leverage (STBL_TA) appear
to be the most significant variables, since
the automotive industry is highly innovative
(a pressure on lower emissions/fuel consump-
tion, a higher level of automation and digitiza-
tion, etc.) and has a relatively high share of
current assets that needs to be financed by
external resources (from outside the automo-
tive supply chain), respectively.

The obtained results are in line with the
findings of other scholars. The positive sign
for investment-intensity variables indicates the
existence of efficient capital allocation (Palazzi
et al., 2020) achieved by, e.g., the standardiza-
tion of production operations, which is typical
for the automotive industry (Arora et al., 2020).
On the other hand, Dickinson and Sommers
(2012), and Lee (2010) claim that excess
capacity investment could lead to a negative
relationship (the capital expenditures for Tier 3
in our sample).

From the leverage point of view, our evi-
dence demonstrates the inverse relationship to
profitability, thus indicating that the pecking
order theory is relevant to our sample as in the
case of Mazur (2007) or Mateev et al. (2013).
Mohammed et al. (2016) elaborated a study
proving that debt in the automotive industry
generally has an adverse effect on the profit-
ability, with the short-term debt having more
adverse effect than the long-term one (in our
case applicable to Tier 3). Pan and Liu (2018)
documented that leverage for short-term financ-
ing plays a more important role than for long-
term financing from the operating performance
perspective. The comparison of the calculated
coefficients for the long and short-term lever-
age (-0.09 versus -0.24 for Tier 3) indicates
the application of non-standard pricing (loans
with shorter maturity have higher interest rates),
which can probably be explained by the applied
higher risk premium charged by banks (the re-
sults from the descriptive analysis indicate

a significantly higher leverage both for long and
short term for Tier 3 compared to the others),
thus modifying the pecking order theory (Del-
coure, 2007), namely by adopting the selected
aspects of trade-off theory in business practise
(Prasilova, 2012). Another explanation might
also be the lack of effective management of
the capital structure.

Based on the comparison of Tiers, there
is no clear and the same pattern between the
investment intensity and profitability generation
(the profitability of Tier 3 is more dependent on
the working capital/investment intensity than in
the case of the others, e.g., it is not significant
in the case of Tier 1 at all). Similar patterns are
also valid for the leverage-based variables,
i.e., the profitability of Tier 3 is determined by
both the short and long-term leverage(there are
significant independent variables), and in the
case of other Tiers the robustness decreases.
Based on the above-mentioned facts, H7 can be
confirmed only partly (particularly for Tier 3).

Obviously, there are other factors than the
conventional ones affecting a firm’s profitability,
especially firms in Tiers within the supply chain.
As Losbichler et al. (2008) noted, the organi-
zation of the supply chain shall be dealt with.
One can believe that the profitability in Tier 1 is
predominantly driven by the special relationship
with OEM (Original Equipment Manufacturer),
which is based on their mutual interdepen-
dence and ensures their long-term sustainable
cooperation (reasonable contractual condi-
tions, etc.). On the contrary, Tier 3 production
can be viewed as a “‘commodity” that can be
easily replaced by another producer, which
creates an extremely competitive environment
(pressures on margins, less favourable pay-
ment conditions, etc.) demanding higher capital
expenditures, longer cash conversion cycles,
and thus ultimately leads to higher indebted-
ness due to the smaller capacity of internal
resources generation. This can be understood
as evidence of diminishing downstream value-
added decomposition, which was observed
also by others, e.g., by Pirttila et al. (2010) and
Losbichler et al. (2008).

The above-mentioned findings also trans-
late into the capital structure formation in indi-
vidual firms across the predefined Tiers. Our
results also confirm capital variations across
industries/segments as was already noted by
Hall et al. (2000), Vithessonthi and Tongurai
(2015), Talberg et al. (2008). Presuming that
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small and medium-sized firms operate pre-
dominantly in Tier 2 and particularly in Tier 3,
the results indicate a noticeably stronger rela-
tionship between external resources (financial
leverage) and profitability (the indicator of op-
erating performance) in these segments as was
mentioned by Huang et al. (2020).

Specifically, Tier 3 has its average overall
indebtedness higher by approximately 50%
(altogether the short- and long-term lever-
ages are higher by 40% and 62%, respectively)
than the firms belonging to Tier 1. Therefore,
H2 is confirmed. The automotive industry is
relatively capital (both short and long-term)
and investment-intensive (ongoing pressures
on quality and effectiveness due to various
measures, such as emission reduction, green
policy, etc.). The need for relatively high capital
expenditures (applicable to Tier 1) and work-
ing capital investments (applicable to Tier 3) is
partly facilitated by external resources trans-
formed into indebtedness, which is associated
with costs reducing the overall low profitability
of these investments. Altogether for all Tiers, all
significant leverage coefficients (both short and
long-term) have a negative sign, and therefore
H3is rejected. Apart from the above-mentioned
suggested explanation using the modified
pecking order theory (the preference of internal
resources use), other arguments can also be
given. For example, Zeitun and Tian (2007)
claim that firms in emerging markets tend to
overleverage themselves to solve the agency
problem, which ultimately leads to a decline in
profitability. On the assumption of overlever-
age, the relationship between leverage and
profitability shall be non-linear by nature, i.e., to
a certain level of indebtedness (leverage ratio)
its benefits exceed its costs; however, costs of
debt subsequently surpass benefits. The ob-
tained results indicate different patterns for the
relationship between long-term leverage and
profitability, where the non-linear assumption
is confirmed (particularly for the entire data set
and Tier 2). On the contrary, the relationship
between short-term leverage and profitability
seems to be linear by nature (particularly for
Tier 1 and Tier 3). The potential areas of future
research may include: i) a broader understand-
ing of supply chain organization (cooperative
versus self-serving) that translates into profit
distribution among supply chain members;
ii) further comprehension and analysis of
sensitivity to interest rate rise (since the

leverage plays an important role in generating
profitability); and iii) potential implications on
changes in the working capital structure (in-
ventory pre-stocking, etc.) — these have been
caused by the disruption in the traditional sup-
ply chain due to the COVID-19 outbreak and
it could be elaborated.

Conclusions

We have demonstrated the existence of in-
consistency in the profitability drivers (invest-
ment and leverage-based variables) among
the individual sub-segments (Tiers) of the
Czech automotive supply chain, which implies
difficulties when comparing the firms belong-
ing to Tiers. Typically, Tier 1 firms are entities
with a long-term history, sizeable performance
(a higher turnover, a significant number of
employees, etc.), a high level of specializa-
tion/automation and mostly hardly substitut-
able relationship with EOM that is reflected in
their dominant market position within the sup-
ply chain. By contrast, Tier 3 firms are either:
i) rather smaller entities (typically SMEs) fully
dedicated to automotive industry supplies easily
replaceable due to the “commodity” character/
nature of their production; or ii) bigger firms with
a primary focus on the alternative production
outside the automotive industry, where activi-
ties related to the automotive supply chain are
only complementary (the utilization of excess
production capacity, etc.).

We have found that especially the capital-
intensity variables (both working capital and
CAPEX) play an important positive role (except
for Tier 3) in profitability formation. Interest-
ingly, the cash conversion cycle (CCC) vari-
able (an alternative to working capital ratio)
as the indicator of liquidity implies that liquidity
is not a primary profitability driver within the
supply chain. Other profitability determinants
employed, such as turnover (TO), and industry-
specific and macroeconomic variables seem to
play no significant role in generating profitability.

The capital structure, in other words,
the source of financing seems to play different
role across Tiers in terms of profitability. It has
been illustrated that the employment of external
financial resources for capital expenditures
reimbursement is translated into an increase in
profitability (applicable to the entire data set and
Tier 2). However, it is limited by nature due to
the non-linear character of the relationship
between leverage and profitability. Short-term
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financing used to facilitate working capital
needs appears to be linear and inverse to profit-
ability, i.e., the use of any short-term debt leads
to a decrease in profitability margins.
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