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Abstract. The factor effects of profitability at company and sectoral levels have
earned a special status in research literature as a general measure of competitiveness. The
Covid-19 crisis resulted in restrictions in consumption, rising levels of company debt, and
increased concerns about company liquidity, which has led to revenue risks for industrial
production firms. This study attempts to examine several factor effects that have impacted
the financial performance, respectively the competitiveness of Bulgarian enterprises.
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1. Introduction

During the new programme period of 2021 — 2027 the European Union will continue
its policy of territorial cohesion by stimulating innovation and investment in modern
technologies (Regulation (EU) 2021/1060). It is assumed that the lagging of certain
regions may be overcome by increasing competitiveness of enterprises. This is a priority
direction in a number of strategic documents, such as the European Regional Development
Fund (European Parliament, 2022), the Operational Programme “Innovation and
Competitiveness” of enterprises for 2021 — 2027 (European Commission, 2023), etc.
Their logical follow-up is the nationally adopted Innovation Strategy for Intelligent
Specialization 2021 —2027 (Ministry of Innovations and Growth 2022), National Strategy
for SMEs in Bulgaria 2021 — 2027 (Council of Ministers 2021), etc. All of them rely on
efforts to support sustainable growth in the entire range of Bulgarian economical sectors
through enhancing measures for the better financial performance of enterprises and their
digitalization.

The relation between competitiveness, sustainable growth and firm performance has
been the focus of numerous studies (Castellacci 2008; Ausina-Emsina et al. 2018; Martinez-
Ferrero, Frias-Aceituno 2015). Prevalence is given to opinions on the positive correlation
between investment activity and competitiveness, namely their facilitating role in the
increased creation of added value, decrease in expenses and rise in assets (Hermundsdottir
2021). A lot of studies prove statistically that the higher economic development of a

56



Determinants of Firm Competitiveness: Econometric Evidence...

certain country leads to a higher level of competitiveness of locally based enterprises.
(Lall 2001, Sarker 2014). Despite numerous attempts, however, economic research has
not yet produced a uniform definition of the term competitiveness, neither an exhaustive
presentation of the factors that influence it. The knowledge of these factors and the power
of their impact is of great significance for the successful management of every firm.

The aim of this article is to reveal the internal determinants that influence company
competitiveness on the basis of financial performance. The object of the study are
Bulgarian firms from the industrial sector during 2017 —2021.

2. Literature review

Competition is a term which has attracted the attention of economists since the canonic
works of Smith and Ricardo (Smith 1932, Ricardo 1817). They describe it as a mechanism
which regulates market demand and supply. Their understanding of the concept is related to
the competitive character of firm behaviour. In their terms, competition drives enterprises
to invest in technologies with the expectation to achieve a greater productivity of labour
and profit. Their interpretations are reflected even further in the works of Shumpeter,
who links competition to the concept of leadership (Shumpeter 1942) and Drucker,
who considers the impact of new technologies as a precondition for the development
of industrial structures (Drucker 1969). The theory of perfect competition attracts the
attention of a number of scholars (Walras 1969; Debreu 1972 etc.). Particularly heated
is the debate on the essence of competition and competitiveness after the 1980s (Porter,
1980). Michael Porter views competition as a process of rivalry, and competitiveness as
an outstanding advantage that the company has, compared to other market actors. It is
important that this advantage be sustainable and yield high long-term economic results
(Nenov 2008, Shterev 2012). The definition of competitiveness used by the Organisation
for Economic Co-operation and Development (OECD) is related to the ability of active
firms and sectors to compete at an international level on the basis of balanced costs and
productivity (Aiginger 2013). The literature review of research publications by Bulgarian
and other economists stratifies competitiveness into several levels (Table 1):

Table 1. Levels of manifestation of competitiveness

Level of competitiveness Authors

Product Chursin, A., Y. Makarov, 2015; Nenov, T., 2008; Shterev, N.,
2012;

Firm Buckley, P., Et. al. 1988, Lall, S., 2001. Varamezov, L., 2009,
Shterev, N., 2012;

Industry Velev, 2007, lliev, 2005

National level Buckley, P., Et. al. 1988, Fagerberg, J., 1988; Aiginger, K.,
1998, Lall, S., 2001, European Commission, 2011

Source: Own contribution
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It is apparent that competitiveness has many manifestations and the authors
come to an agreement that its definition also depends on the aims of the study and
the level of analysis (Sarker 2014). In view of the above-mentioned aim, the level
of competitiveness that is analyzed and presented below corresponds to company
level, whereas the working definition used refers to microeconomic concepts,
i.e. competitiveness as a long-term advantage on the basis of firm performance
(Ngatno 2019).

The study of competitiveness at a company level expressed through form
performance is an actual topic that has been discussed extensively in economic
research. Some authors measure firm competitiveness through financial performance
(Liargovas et al. 2010, Akben-Selcuk 2016). Others, (Depperu et al. 2005) while
discussing firm performance, make a direct reference to competitive advantage.
Simultaneously, a sign of equality is placed between the factors influencing firm
competitiveness and those determining the financial performance at a micro
level. The literature review in this field offers the following information about the
measures of firm competitiveness (Table 2).

Table 2. Determinants of firm competitiveness

Authors Determinants of firm competitiveness

Liargovas, P, Et al., 2010, 2012 |ROS, ROA, ROE, Leverage Ratio, Age, Size

Akben-Selcuk, E., 2016 Leverage, Liquidity, Size, Exports, R&D, Growth

Makovec Brenci¢, Maja, 2001 Export, ROE, Market share

Koteva, N. Et al, 2021 Labor productivity, profitability, liquidity, Level of
Financial autonomy, Net Income

Dahmash, F., 2015 Company size, ROA, Total Assets, Total Revenue,
Leverage Ratio

Rijanto, A., 2022 ROA, Leverage, Size

Huang, X., 2023 ROS, Firm size, Firm age, R&D Expenditure

Serrasqueiro, Z., 2008 ROA, Size (Logarithm of total assets, sales and
number of employees), Debt ratio, Liquidity, Assets
structure (Tangibility), Risk, Shareholder control,
Managerial control

Source: Own contribution

3. Data and methodology

Data

A source of data for this study are public firm balance data over a 5-year period
of the observed totality. We have extracted a panel at national level depending on
the type of production based on revenue and expenditure accounts and the balance
sheet data of individual firms. The study uses a stratified proportional sample
which covers 628 non-financial enterprises from the industrial sector, including
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construction (Classification of Economic Activities 2008) for the period of 2017 —
2021. Thus structured, the sample overcomes a number of limitations, concerning
the enhancement of statistical efficiency and provision of adequate data for the
analysis of the various sub-totalities separately. On the other hand, it tackles
potential problems with the periodicity with respect to data accountability and the
adopted NSI methodology (European Central Bank, 2013). A procedure of data
clearing has been conducted to build a balanced financial panel, while the final panel
consists of 2655 observations — 422 enterprises from the industrial sector, operating
on the territory of the Republic of Bulgaria. The greatest relative share (70%) is
occupied by enterprises from the processing industry. The representatives of small
businesses, comprising 76% of the observed subjects in the industrial sector, are
given an advantage in the sample. There are no abrupt changes in the separate time
periods within the relative shares of the firms operating in the sector, which to a
certain extent indicates the preserved structure of the sectoral representation in the
country.

Variables

The choice of variables in this study has been justified by a number of
international research publications, which postulate the importance of financial
performance of firms aiming to distinguish the main factors of firm competitiveness.
The profitability measures are very often used to increase competitiveness of
production companies through support and encouragement for improvements in
productivity. (Tangen 2003).

We think that the selected two dependent variables in the two models palpably
underscore the relation between corporate management, decisions made and firm
performance in order to draw a more accurate picture of firm competitiveness. For
the purposes of highlighting the efficiency of firm management in converting assets
into profit, we use the return on assets indicator (ROA). Nevertheless, return on
sales (ROS) is taken as a measure of revenue efficiency, which inevitably reflects
market positioning.

The choice of independent variables in regression models has been prompted by
the possibility to identify the financial performance of firms and the determinants
which mediate competitiveness in the sector. We admit that internal determinants
and financial sustainability are a prerequisite for making strategic solutions with
respect to constituting competitive firm advantages (Table 3). In view of the chosen
period for the present study, two main determinants have been removed from the
model, namely net investment growth and intangible asset growth as a value of
the investment and innovation potential of firms. We also agree that the results
would not be realistically impacted by the independent variables listed above due to
the coinciding of the period with the Covid-19 crisis and the respective restrictive
measures regarding various productions.
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Table 3. Description of the study variables

Variables EXPLANATION FORMULA
Dependent variable

ROA Return on assets Net profit/Total assets
ROS Return on sales Net profit/Sales
Explanatory variables
SG Sales growth (Sales, /Sales,_,)
CL Current liquidity | Current assets /Current liabilities
DR Debt ratio Total debt/Total assets
DSC Debt service capacity EEITDA/Total debt
T Tangibility Fixed assets,/Total assets
Firm size | Natural log of Total assets LN(TA)
Age| Age of the firm operation LN(Age)

The annual rate of sales growth is seen as a factor which is positively correlated
to the dependent variable. We suppose that the possibilities for collection of means
and capital are more limited in small enterprises. Thus, the financial risk depends
on the relative share of financing with fixed payment credits. A number of studies
postulate the positive role of debt in the financial performance of firms (Jensen
et al. 1976). Conversely, the current liquidity would manifest the rapidness with
which assets are turned into money, which reflects on the management of working
capital. The positive effect of the size and the years of operation of the firms on
profitability have been studied extensively by a number of authors. (Hardwick
1997, Fiegenbaum and Karnani 1991, Winter 1994, Goddard et al. 2005). The
variable debt service capacity, which is a ratio between the pre-interest profit and
taxes with aggregated liabilities, is used to cover the liquidity risk to an extent,
and the ability to serve an outstanding debt by current revenue flows.

Methodology

The starting point of the empirical strategy is the use of financial indicators
which are calculated on the basis of balance sheets and revenue and expenditure
accounts, issued by industrial firms for the period of 2017 — 2021 on the territory
of Bulgaria. We have formulated a panel on a national level depending on the
character of production. The study has selected a stratified proportional sample
covering a total of 531 enterprises (2655 observations) in the industrial sector over
a period of five years. After the conducted procedure for data clearing in order to
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derive a balanced panel, the studied totality finally amounts to 428 firms (2027
observations).

The conceptually selected indicators are based on the approach of Financial
Ratio Analysis (FRA). It allows us to use eight indicators (7able 3) to account for
the firm factor effects on the competitiveness of the sector.

In order to reveal the main characteristics of the samples and find out whether to
use the fixed effects model, or the random effects model, we have run the F-test and
the Hausman test. The modified Wald test is applied to the model to study group-wise
heteroscedasticity. Under the current specification, our primary hypothesis states
that the effects at individual level are adequately manipulated and the random effects
model has been refuted definitively. Finally, a regression model has been performed
to demonstrate the impact of factor effects on profitability at sectoral level.

The choice of this model is justified by the possibility to observe individual
characteristics and effects included in the model as a constant. Thus, the correlation
of the explanatory variable with the individual effects of each observed unit in the
totality is enabled.

Yie = BX'ye + 0y Uy,
@ =% —Xf
— @ (i=1....n) is the unknown intercept for each entity
— ¥ir is the dependent variable (DV) where i = entity and t = time.
—x';; represents independent variables

— f3 is the coefficients
— U;y is the error term

For the purposes of the present study, we have evaluated the following regression
fixed effects model applied to panel data:

ROAE':- = dp + ﬁj_SG:-, +ﬂ:TiE‘ + ﬁa DRE':- + ﬁ4DSCi'E‘ﬂ5 + ﬂsLNFiT'TTLS‘E;ZEEr + ﬁ6LIQ:r+ﬁTLNAQ€+ Eir
ROS:':- =ty + ﬂlsﬁi, + ﬁ:TiE‘ + ﬂaDREE‘ + ﬁ4DSCE'E‘ﬁS + ﬂsLNF!:T'TTLS‘iZEir + ﬂE'L.FQ:r'i‘ﬂ?LNAQE + Eir

Discussion of the results

The descriptive statistics of the variables in the present study (7able 4) shows a
big volatility of profitability of assets and sales. The average firm in our sample has
a relative share of obligations of aggravated assets at 79%. Reliable results have
been obtained by means of the independent variables for growth, size, age, and
tangibility, due to the lower levels of standard deviation from mean. The average
age of the firms in the sector is 19 years, 11 for the youngest, and 30 for the oldest.
The high levels of the standard deviation from mean in ROS, LIQ, LP show that the
values are distributed in a wide range.
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Table 4. Descriptive statistics

Variable Obs Mean Std. Dev. Min Max

ROA 2027 .09 48| -11.359 10
ROS 2027 793 25.605 -37| 872.667
GROWTH 2027 1.02 .86 0 9.301
SIZE 2027 6.62 2.198 0 15.617
AGE 2027 2.929 .29 2.197 3.466
T 2027 447 292 0 1.015
DSC 2027 .949 5.754 -8 166.5
LIQ 2027 9.406 47.195 0 1118
DR 2027 797 2.644 0 54.5
LP 2027| 116.031 389.322 0| 8186.045

The Hausman test and the modified Wald test are shown in Table 5. In the
model, the null hypothesis is rejected (probability = 0,0000), which confirms that
the fixed effects model should be selected. Following Green (2000), we regard
as homoscedastic the calculated modified statistics of Wald for group-wise
heteroscedasticity in the remainders of the regression fixed effects model.

Table 5. Hausman test and modified Wald test for group-wise
heteroscedasticity of model

Null Hypothesis Coefficient
Hausman test HO: Difference in coefficients not Chi2(733)=37.961
systematic

Prob. > chi2 = 0.0000
Modlﬂed Wald test Hpo: sigmﬂ{i]: = Sigmﬂ: for all (I) Prob. > chi2 = 0.0000

The correlation matrix (Table 6) attests the absence of significant dependency
among the studied variables.

Table 6. Correlate matrix

Variables (1) (2) (3) (4) (5) (6) (7) (8)
GROWTH 1.000
SIZE 0.114 1.000
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Variables (1) ) 3) (4) (5) (6) ) (8)
AGE -0.045 | 0.020 | 1.000

T 0.014 | 0.239 |-0.103 | 1.000

DSC 0.042 | 0.032 | 0.001 | 0.007 | 1.000

LIQ 20.021 | 0.023 | 0.015 | -0.084 | 0.111 | 1.000

DR -0.072 | -0.225 | 0.023 | -0.116 | -0.044 | -0.030 | 1.000

LP 0.044 | 0.303 | 0.002 | -0.027 | 0.003 | 0.014 | -0.029 | 1.000

The model is evaluated with Stata 15.1. Its parameters, assessments and statistics
are shown in Table 7 and Table 8. The F-statistics for the general significance of
the parameters is large enough to refute the hypothesis, because these parameters
do not explain the changes in the dependent variable ROA. The empirical results
expectedly show that profitability is positively correlated with asset growth, which
is confirmed by previous findings in literature. Firm size also has a positive effect
on economic profitability. The liquidity of credit users measured through debt
service capacity (DSC) is positively correlated to the return on assets and sales,
which shows that industrial firms manage to cover loans and other obligations with
part of the profit. To validate the results, it is better to illustrate the impact of the
asset intensity on investment activity considering money flow in the presence or
absence of financial restrictions with the intention to highlight the credit multiplier.
Our findings prove the thesis for the negative effects of leverage (Gonzalez 2013).
We suppose that its impact will change in a positive direction with the increase
of the firm size and the availability of economizing from size. In view of the fact
that the reported average levels of long-term tangible assets in the total asset
structure is under 50%, we anticipate a negative impact of the latter on economic
profitability, which has been proven by the model. The negative and significant
impact of company age on its financial performance is perhaps due to a loss of
flexibility and accumulation of fatigue while evaluating changes in the surrounding
conditions. With “aging” knowledge and experience may become obsolete and the
organization will fall into decay (Agarwal and Gort 2002).

Table 7. Regression results

ROA Coef.| St.Err.| t-value| p-value| [95% Conf| Interval]| Sig
GROWTH .023 .012 1.95 .052 0 .046 *
SIZE .081 .031 2.56 .01 .019 42|
AGE -.251 1 -2.29 .022 -.467 -.036| **
T -.306 .103 -2.96 .003 -.509 -103| ***
DSC .005 .002 2.36 .018 .001 .008| **
LIQ 0 0 -0.96 .336 -.001 0
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DR -.056 .01 -5.57 0 -.075 -.036| ***
LP 0 0 0.60 .546 0 0
Constant 442 .399 1.11 .268 -.341 1.225
Mean dependent var 0.090 | SD dependent var 0.480
R-squared 0.352 | Number of obs 2027
F-test 101.805 | Prob > F 0.000

% p<.01, ** p<.05, *p<.1

Table 8. Regression results

ROS Coef.| St.Err.| t-value | p-value | [95% Conf| Interval]| Sig
GROWTH -1.353 T11 -1.90 .057 -2.748 .043 *
SIZE -2.831 1.888 -1.50 134 -6.535 .872

AGE -6.987 6.59 -1.06 .289 -19.913 5.94

T 9.152| 6.208 1.47 141 -3.026 21.329

DSC 1.823 17| 15.61 0 1.593 2.052 ox
LIQ -.001 .015 -0.08 .934 -.031 .028

DR -9 .601 -1.50 134 -2.078 279

LP -.005 .005 -1.03 .302 -.014 .004
Constant 36.96| 23.936 1.54 123 -9.99 83.91

Mean dependent var 0.893 | SD dependent var 25.605
R-squared 0.137 | Number of obs 2027

F-test 31.503 | Prob > F 0.000

*** p<.01, ** p<.05, *p<.1

Conclusion

In our study we have presented a model of the sources of firm competitiveness
through selected determinants of financial performance. Using panel data from the
Bulgarian industry at company level and according to previous findings in scientific
research, we note significant and positive effects of sales growth as a measure of
growth, company size and its ability to serve its debt rationally. Negative and
significant effects on the return on assets are found in firm size (InTA), leverage
(DR) and in the structure of assets measured through the share of long-term
tangible assets within total assets. The result shows differences in the financial
indicators, such as ROA and ROS, power and direction of influence which impact
management efficiency. The empirical application reveals only the internal sources
of firm competitiveness.

This study presents the characteristics of financial structure as a source of firm
competitiveness, however, the presence of limitations that do not necessarily reflect

64



Determinants of Firm Competitiveness: Econometric Evidence...

firm and sectoral specifics, nor macroeconomic changes, would facilitate and
improve the analysis significantly.

The obtained results offer elements for the improvement of decision-making by
the company management and may serve as a starting point for investors attracted
by this industry.
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