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Abstract Adequate enterprise financial risk management (EFRM) represents a leading competitive ad-
vantage of enterprises that determines market survival and business success in an uncertain 
global environment. Over time, EFRM has become a constituent part of integral business deal-
ings of enterprises and one of the strategic functions of enterprise management. The main pur-
pose of the paper is to explore the effects of the EFRM function/system on the financial perfor-
mance of enterprises in Bosnia and Herzegovina (BiH). The basic source of data in the research 
was collected by means of a structured questionnaire. The target population in the research con-
sists of large enterprises that have continuously operated in the territory of BiH (2013-2017). The 
selection of enterprises was made applying a random sampling method and contains 72 enter-
prises. Appropriate descriptive and inferential statistical methods were used in the data analysis 
and panel data analysis was used to assess effects of EFRM function on financial performance. 
The scientific contribution of the paper is reflected in the fact that the research is pioneering for 
Bosnia and Herzegovina with the analysis of effects of the EFRM function on enterprise financial 
performance (EFP). The results show that there are no systematic, statistically significant differ-
ences between large enterprises that engage in risk management (‘hedgers’) and enterprises 
that do not engage in risk management (‘non-hedgers’) in BiH. 
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terprise to effectively implement risk management pro-
grams, and thus these enterprises' failures are caused 
by poor risk management and corporate governance. 
Also, it is important to stress that different types of 
professional bodies such as institutional investors, 
rating agencies, public authorities, regulators, and 
stock exchanges have recognized the need for risk 
management and have imposed several requirements 
in order to enhance risk management practices within 
public enterprises (Sax & Andersen, 2019).  

The enterprises are subject to risks in many forms 
and the ultimate goal of ERM is to model, measure, 
analyze, and respond to these risks in a holistic man-
ner, treating each risk exposure not in isolation, but 
rather in a portfolio context (Gordon et al., 2009). It can 
be concluded that, in recent days, a paradigm shift has 
occurred regarding the way enterprises view risk man-
agement.  

The primary objective of this paper is to explore 
and analyse effects of EFRM function/system on the 
EFPs in the context of BiH markets. The secondary ob-
jective is to examine the practice of EFRM in large en-
terprises in BiH. The scientific contribution of the paper 
is reflected in the fact that the research is pioneering 
for BiH in covering the analysis of effects of the EFRM 
function/system on profitability, liquidity and indebted-
ness of enterprises in BiH. Due to the lack of EFRM in-
formation disclosure officially required in financial re-
ports of enterprises this paper is designed to fill this 
gap in the context of the BiH market. 

The literature review section provides an overview 
of the empirical and academic literature, followed by 
the research design and methodology section that de-
scribes the methodology and data used. The third sec-
tion presents the results and discussion, and the last 
part lists some conclusion, limitations, and provides 
directions for future research. 

 

By exploring and analyzing both the theoretical 
arguments justifying the establishment of the EFRM 
function and the empirical research proving their im-
pact on the enterprise cash flows and value, the ration-
ales for establishing the ERM function can be divided 
into two basic groups (Judge, 2006; Aretz, Bartram 
& Dufey, 2007; Miloš et al., 2008):  
1) a shareholder value maximization; 

2) a managers’ utility maximization. 

Most empirical studies, to date, have focused on 

determinants of establishing FRM and on the use of risk 

management strategies through financial derivatives 

i.e. financial strategies (Bodnar et al., 2011; Délèze 

& Korkeamäki, 2018) or explored effects of enterprise 

Over the past fifty years, there has been a signifi-
cant rise in global concerns regarding financial risks 
faced by both financial institutions and non-financial 
companies. In this environment, enterprises of various 
types and sizes are seeking robust EFRM frameworks 
that not only meet compliance requirements but also 
contribute to better decision making and ultimately 
enhance overall enterprise performance. Risk manage-
ment is a fundamental concern in today’s dynamic 
global environment (Gordon et al., 2009). Thus, risk 
management in the environment of global-oriented 
economies and internationalization of enterprises is 
a difficult and complicated task due to the multitude of 
risk sources, their intensity and their mutual permea-
tion and strengthening (Jonek-Kowalska, 2019). 

The role, position and importance of the EFRM 
significantly changed according to (Beder & Marshall, 
2011; Moles, 2013; Abdić, 2019) after the collapse of 
the Bretton-Woods Agreement (1971); the oil shocks 
(1973, 1979, and 1990); a major stock market crash 
(1987); and the dramatic currency moves (1990s) which 
increased the volatility of market risk factors such as 
exchange rates, interest rates, energy prices and/or 
prices of key inputs/outputs. Increased volatility in the 
business world has exposed the inadequacy of tradi-
tional but fragmented approaches to risk management 
and this has led to an integrated approach to measur-
ing and managing risks known as enterprise risk man-
agement (ERM) (Quon et al., 2012). 

The theoretical concept of EFRM emerged in the 
late 1970s, based on both economic and financial liter-
ature derived on Fisher's separation theorem and the 
Modigliani-Miller theorem of capital structure irrele-
vance. Economists who have advocated for the justifi-
cation of EFRM (Smith & Stulz, 1985; Rawals & Smith-
son, 1990; Froot et al., 1993; Nance et al., 1993) based 
their views on the existence of imperfections in the 
financial markets. However, it is necessary to empha-
size that in the real world, apart from the imperfections 
in the financial markets, there are also different and 
sometimes even conflicting interests between owners, 
managers, creditors, employees and other stakehold-
ers. 

An active approach to EFRM has led to better un-
derstanding of the positive effects of risk management 
on sustainable business operations, while, on the other 
hand, it has evolved financial instruments and reduced 
the cost of risk hedging instruments. Over time, EFRM 
has become a constituent part of integral business 
dealings of enterprises and one of the strategic func-
tions of enterprise management. According to Quon et 
al. (2012) a series of enterprise failures, enterprise 
scandals, and frauds are among the reasons for an en-



 

larly, Bromily et al. (2015) notice that, while many ERM 
articles have appeared in the business press, academic 
research on ERM is still in its infancy and they believe 
the results of ERM studies are inconclusive because the 
scholars did not use the same, or at least similar, meas-
ure of ERM.  

By exploring and analyzing the available literature 
it has been revealed that, nevertheless, there have 
been several empirical studies that have considered the 
effects of FRM on various enterprise features such as 
financial performances, market value and/or cost of 
capital. According to authors Gates et al. (2012) in USA; 
Bertinetti et al. (2013) in Europe; Farrell & Gallagher 
(2014) simultaneously in Australia, Canada, UK and 
USA; Miloš Sprčić et al. (2016) in USA; Callahan 
& Soileau (2017) in USA; Lechner & Gatzert (2017) in 
Germany; Marc et al. (2018) in USA; Florio & Leoni 
(2017) in Italy; Sax & Andersen (2019) in Denmark; Ma-
lik et al. (2020) in UK; and Jia & Bradbury (2020) in Aus-
tralia]. In developed countries ERM has a positive im-
pact on EFP. Similarly, according to authors [Silva De 
Souza et al. (2012) in Brazil; Zou & Hassan (2017) in 
China; Khan & Ali (2017) in Pakistan; Anton (2018) in 
Romania; Zou et al. (2019) in China; Hanggraeni et al. 
(2019) in Indonesia; Yang et al. (2018) in Pakistan; 
Suttipun et al. (2018) in Southern Thailand; Naseem et 
al. (2019) in Asia Pacific; Bin Shahrin & Ibrahim (2021) 
in Malaysia]. In emerging countries ERM has a positive 
impact on EFP. 

According to authors [Beasley et al. (2010) in USA; 
Quon, et al. (2012) in Canada] in developed countries 
EFRM has a mixed impact on EFP. Similarly, according 
to authors [Soltanizadeh et al. (2016) in Malaysia; Tu-
dose & Rusu (2018) in Romania; Khalil-Oliwa (2019) in 
Poland; Jonek-Kowalska (2019) in Poland] in emerging 
countries FRM has a mixed impact on EFP. But, in some 
empirical studies the effects of ERM on enterprise per-
formance were not determined/significant [Tahir 
& Razali (2011) in Malaysia; Sekerci (2015) in Nordian 
countries; Karunaratne (2017) in Sri Lanka; Şenol 
& Karaca (2017) in Turkey; Anton (2018) in Romania; 
Danisman & Demirel (2019) in Turkey; Sofia & Augus-
tine (2019) in Indonesia; Otero González et al. (2020) in 
Spain; Khan et al. (2016) in France; Huang et al. (2020) 
in China]. However, it is important to notice that to the 
best knowledge of the authors of this paper there are 
no available papers in developed and/or developing 
countries in which engagement of EFRM solely dimin-
ishes (has a negative impact on) EFP. As it is evident, 
various researchers have been interested in examining 
the impact of EFRM on financial performance, but their 
findings have been varied and mixed. This research 
paper aims to explore the impact of EFRM on several 
dependent variables that represent indicators of profit-
ability, liquidity and indebtedness. Therefore, based on 
the arguments outlined above the following hypothe-
ses were tested:  

management and found that hedging stabilizes ex-
pected earnings and cash flows (Smith & Stulz, 1985; 
Géczy et al., 1997), increases the growth potential of 
the enterprise (Smith & Stulz, 1985; Nance et al., 1993) 
and consequently increases the enterprise’s value.  

Similarly, the analysis of EFP is a research area 
which has attracted various attention and interest from 
not only financial analysts, researchers, the general 
public and enterprise managers. There is a great variety 
of EFP measures in the extant literature (Naseem et al., 
2019). In the narrower sense, business performance is 
focused on the use of simple financial indicators which 
are supposed to indicate the performance of the enter-
prise’s economic goals (Saeidi et al., 2014). The narrow-
er concept is known as “financial performance” which 
are the most frequently used measures of enterprise 
performance in empirical research (Carton & Hofer 
2010). For Pham, Tran and Nguyen (2018) the financial 
performance of a business entity is measured and eval-
uated in terms of profitability, liquidity, solvency, divi-
dend growth, sales turnover, asset base, capital em-
ployed, etc. However, Quon et al. (2012) have focused 
on enterprise value by examining operational, ac-
counting and financial market performance. More spe-
cifically, they looked at changes in sales, changes in 
EBIT margins, and changes in Tobin‘s Q, respectively. 
Among others (Gordon et al., 2009; Baxter et al., 2013; 
Farrell & Gallagher, 2014; Sekreci, 2015; Lechner 
& Gatzert, 2017; Anton, 2018; Bohnert et al., 2019; 
Malik et al., 2020; Jia & Bradbury, 2020) analysed effect 
of ERM implementation on the financial and non-
financial enterprise’s market value measured by 
Tobin’s Q. Among others (Karunaratne, 2017; Callahan 
& Soileau, 2017; Florio & Leoni, 2017; Yang et al., 2018; 
Naseem et al., 2019; Sax & Andersen, 2019; Otero Gon-
zález et al., 2020) analysed the effect of ERM imple-
mentation on the EFP measured by ROA and/or ROE or 
similar indicators. Therefore, we can conclude, there 
are no unique methods or models in order to assess 
EFP. 

Simultaneously, empirical studies that explore how 
managing risks (primarily financial) really affects EFP 
and creates value are scarce and mixed, especially, in 
emerging countries. According to (Miloš Sprčić et al., 
2016; Callahan & Soileau, 2017; Marc et al. 2018; An-
ton, 2018) most studies explore ERM’s influence on the 
performance and market value of financial companies 
(mostly insurance companies and banks) and there are 
just a few studies addressing ERM’s effects on non-
financial companies. However, due to high industry 
concentration and their inherent risks, each of these 
financial companies have been traditionally heavily 
regulated thereby being associated with more mature 
risk management processes compared to most other 
non-financial companies. Thus, the results of the afore-
mentioned studies have limited generalizability. Simi-



 

prises from the Brčko District, 206 large enterprises 
remained within the population framework. With 
a confidence level of 95% and a margin of error of 5%, 
135 enterprises were selected in a random sample 
from different groups of activity, different forms of 
organization and ownership structure, and market ori-
entation. The survey was conducted electronically us-
ing a structural questionnaire. Of the enterprises sur-
veyed, 85 returned a completed survey, yielding a re-
sponse rate of 62.96%.7 In six survey questionnaires, 
more than 2/3 of the responses were left unanswered 
and were thus excluded from the analysis.  

According to Hoyt and Liebenberg (2011) as well as 
Miloš Sprčić et al. (2016), during the preliminary data 
analysis, two enterprises were excluded from the sam-
ple because they had a zero value in the capital posi-
tion during the analyzed period. Additionally, three 
more enterprises were excluded from further analysis: 
the first one due to a takeover (purchase from the 
bankruptcy process), the second because it was a ma-
jority state-owned enterprise and held a monopoly 
status in the market, and the third one because it was 
majority state-owned, organized as a holding company 
and had extremely large values in almost all the ana-
lyzed numerical variables of interest, exceeding 10 
standard deviations in absolute value. Similarly, two 
more enterprises from the sample were founded at the 
beginning of the analyzed period and were subsequent-
ly recapitalized with multimillion amounts. These two 
enterprises were also excluded from the sample. After 
the aforementioned exclusions, 72 companies re-
mained in the sample. In order to detect individual out-
liers in the data, a box plot and standardized values of 
numerical variables were used. The data that deviated 
more than 1.5xIQR are considered as mild outliers, 
while the data that deviated more than 3xIQR are con-
sidered as severe outliers. The data collected contained 
0.3% of data that deviated more than 3xIQR, while 
there was approximately 1% of data that had devia-
tions greater than 1.5xIQR. For variables of interest in 
which were identified univariate outliers according to 
Lievenbrück and Schmid (2014) and Florio and Leoni 
(2017) winsorizing was performed with 1% (or 5%).8 

 

In line with the methodology applied in previous 
research (Bohnert et al., 2019; Bertinetti et al., 2013; 
Callahan & Soileau, 2017; Anton, 2018; Naseem et al., 
2019; Danisman & Demirel, 2019; Sofia & Augustine, 
2019; Abdić, 2019; Otero González et al., 2020; Jia 
& Bradbury, 2020) a panel data regression was con-

H01: EFRM has no significant impact on enterprise fi-
nancial performance in BiH. 

H02: There are no significant differences between finan-
cial performance of enterprises marked as hedgers 
and enterprises marked as non-hedgers in BiH. 

While previous studies have focused on enterprise 
value, we have taken a more balanced and comprehen-
sive look at EFPs by examining liquidity, profitability 
and indebtedness, respectively. Thus, this paper inves-
tigates effects of EFRM function on liquidity, profitabil-
ity and indebtedness of large enterprises in BiH. 

 

Primary data for all target enterprises in the survey 
was collected through a structured survey question-
naire4 completed by authorized personnel in the risk 
management, finance or internal audit departments of 
enterprises. Secondary data was collected from the 
financial statements of the enterprises submitted by 
the entities to the entity agencies for the collection of 
financial data of legal entities. The target population in 
the survey is represented by large enterprises that have 
continuously operated in BiH in the period 2013-2017.5 
The selection of a sample of companies from BiH for 
the research is based on the country's specific constitu-
tional structure, post-war and transitional period in the 
Bosnian economy, and the non-uniform economic 
space and structure of companies. The population 
framework of the large enterprise was drawn up on the 
basis of the Statistical Business Register Data of BiH as 
of June 30, 2017. According to this register, there are 
a total of 335 large enterprises measured by the num-
ber of employees “’KD BiH 2010 - Class 7 (250 and 
more employees)”. 129 enterprises were excluded 
from the population framework whose main activity 
according to the classification of economic activities of 
the Agency for Statistics of BiH - KD BiH 2010 was: K, M, 
N, O, P, Q and R.6 Furthermore, large enterprises from 
the Brčko District are not included in the population 
framework because these enterprises are not obliged 
to submit financial reports to entity agencies for col-
lecting financial data of business entities. Following the 
exclusion of enterprises from these activities and enter-
……………………………………………………………………………………………………………………………………………………………………………. 
4 The structured questionnaire used in this paper is a component of 
the structured questionnaire from the doctoral dissertation authored 
by one of the co-authors of this paper.  
5 Financial institutions were not included in target population becau-
se it is belived that financial and non-financial companies should not 
be taken together in one sample as most of financial companies are 
also market makers for risk management instruments and their mo-
tivation and strategies in managing risks may be different in compari-
son to non-financial companies.  
6 K - Financial, insurance activities; M - Professional, scientific, techni-
cal activities; N - Administrative and support service activities;                   
O - Public administration and defence; P - Education; Q - Human 
health and social work activities and R - Arts, entertainment, recrea-
tion.  

……………………………………………………………………………………………………………………………………………………………………………. 
7 It is important to note that, in general, the response rate to survey 
questionnaires sent electronically is lower. See more in: Graham 
& Harvey, 2001; Sučić et al., 2011; Nance et al., 1993; Judge, 2006.  
8 According to Adams et al. (2019) the most commonly used tech-
niques and methods of treating outliers in finance are: winsorizing, 
trimming and dropping.  



 

et al., 2016; Callahan & Soileau, 2017; Florio & Leoni, 
2017; Pham et al., 2018; Naseem et al., 2019; Jia 
& Bradbury, 2020; Otero González et al., 2020) individ-
ual financial performance indicators were used as de-
pendent variables in models, such as profitability per-
formance, liquidity performance and leverage perfor-
mance As independent variables were considered divi-
dends, enterprise size, financial leverage, growth op-
tions, accounts receivable turnover ratio, agency costs, 
ownership structure, risk exposure, total revenues, 
operating cash flow, cash and cash equivalents, and 
EFRM as a dummy variable. Additionally, besides the 
dummy variables that capture the difference between 
enterprises that engage in risk management and enter-
prises that do not engage in risk management, it is nec-
essary to control for other potentially relevant varia-
bles. However, there is no substantial theoretical and/
or empirical research on the unequivocal selection of 
determinants of financial, organizational, and/or own-
ership characteristics that affect EFPs. Therefore, based 
on the previously analyzed empirical studies, were in-
cluded, among others, market orientation, group of 
activities, asymmetric information, and time (year) 
dummy variables for the years 2014, 2015, 2016, and 
2017 as additional control variables. Further, the most 
commonly used dependent variables in panel models 
that were also used in this paper as proxy variables for 
EFPs are given in Table 1. 

ducted. The relationship between EFPs and the EFRM 
function/system and other controlling variables/
determinants can be expressed, in general, as follows:  

(1) 

where is:  
EFP - an enterprise financial performance measured by 
the indicators liquidity, profitability and indebtedness 
as dependent variables; 
EFRM - enterprise financial risk management; 
DIV - dividends;  
GA - group of activities; 
MO - market orientation; 
AC - agency costs; 
ASI - asymmetric information; 
OS - ownership structure; 
lnTA - size of the enterprise; 
FL - costs of financial difficulties or costs of bankruptcy 
of an enterprise; 
GO - growth options / opportunities; 
µi - specific effects of enterprise i that do not change 
over time; 
λt - time effects that are the same for all enterprises (do 
not vary across enterprises); 
vit - error term. 

In accordance with the analyzed empirical studies 
(Bartram et al., 2009; Baxter et al., 2013; Miloš Sprčić 

( , , , , , ,

, , , ) i t it

EFP f EFRM DIV GA MO AC ASI

OS lnTA FL GO   

=

+ + +

Table 1: The most commonly used dependent variables in panel models as proxy variables for EFPs  
Performance Variable Abbreviation Short description 

Profitability            
performances 

Return on Equity ROE = EAT / book value of total equity 

Return on Assets ROA = EAT / book value of total assets 

Return on Capital Employed ROCE 
= EAT / (book value of total equity + long term                 
liabilities) 

Liquidity                  
performance 

Current Liquidity CL = current assets / current liabilities 

The average accounts             
receivable collection period 

AARCP 
 = (average value of accounts receivable and sales reve-
nue / business performance) * number of days in 
a year 

Indebtedness 
performance 

Debt ratio DR = total debt / total assets (book value) 

Source: Author’s own work. 

Furthermore, it is important to emphasize that 
there is no clear boundary in the literature between 
enterprises that engage in risk management (‘hedgers’) 
and enterprises that do not engage in risk management 
(‘non-hedgers’). Different methods, analyses, and 
proxy variables can be used to determine and measure 
the degree of utilization of ERM systems/functions. The 
enterprises that explicitly stated in the questionnaire 

that they manage financial risks and/or have an estab-

lished EFRM system/function in this study were classi-

fied as ‘hedgers’, while the others were classified as 

‘non-hedgers’.  

The most commonly used variables of interest and 

their assumed relationship are given in Table 2.  



 

overall enterprise strategy in as many as 86.36% of the 

enterprises, while it is positioned at the operational 

level in 37.78% of the enterprises (Abdić et al., 2019).  

Table 3 (Appendix) (Panel A and Panel B) provides 

the summary statistics for the ‘hedgers’ and ‘non-

hedgers’ enterprises for the year 2017. The last column 

of the table presents the results of statistical tests used 
to compare the financial positions and indicators of 

enterprises in Subsample A and Subsample B. The test 

results indicate that, at a significance level of 10%, 

there are statistically significant differences between 
‘hedgers’ and ‘non-hedgers’ enterprises in terms of the 

following financial positions and indicators: [ROCE, FL2, 

GO2, SFERE, SLRE, SDRE, group of activities, and market 

orientation]. The test results did not show statistically 
significant differences in the remaining financial posi-

tions and indicators from Table 3.  

The effects of EFRM on the EFPs in BiH were as-

sessed using multiple estimators, such as the pooled 
OLS estimator, fixed effects estimators (LSDV estima-

2/3 of the sampled companies (66.67%) belong to 
the manufacturing sector9, while 1/3 belongs to the 
service sector (33.33%). In terms of ownership struc-
ture, 80.56% of the analyzed sample of enterprises are 
in majority private ownership, while 19.44% of the en-
terprises are in majority public ownership. Regarding 
market orientation, 55.56% of the enterprises are pre-
dominantly focused on the domestic market, followed 
by 29.17% with a dominant orientation towards foreign 
markets, and 15.28% of the companies are equally ori-
ented towards both markets (Abdić et al., 2019).  

Furthermore, the research results indicate that 
almost 2/3 of the analyzed enterprises, which stated 
that they manage some of the financial risks have 
written policies and procedures for managing those 
risks, and the FRM strategy is an integral part of the 

Table 2: An overview of independent variables used in the empirical research  

Variable Abbreviation Category Expected results 

Enterprise financial             
risk management 

EFRM 
0 = the enterprise does not manage financial risks 
1 = the enterprise manages financial risks 

positive 

Dividends
(substitute for ERM) 

DIV 
0 = the enterprise did not pay a dividend in the current year 
1 = the enterprise paid a dividend in the current year 

positive 

Group of                
activities 

GA 
0 = The enterprise is not classified as a service industry 
1 = The enterprise is classified as a service industry 

positive 

Market                     
orientation 

MO 

0 = The enterprise is not equally oriented towards domestic 
and foreign markets 
1 = The enterprise is equally oriented towards domestic and  
foreign markets 

positive 

Agency costs AC 

0 = The enterprise does not have institutional investors with 
ownership stakes in the share capital exceeding 20% 
1 = The enterprise has institutional investors with ownership 
stakes in the share capital exceeding 20% 

positive 

Asymmetric                    
information 

ASI 
0 = The enterprise is organized as a limited liability company 
1 = The enterprise is organized as a joint-stock company 

positive 

Ownership               
structure 

OS 
0 = The enterprise is not majority privately owned 
1 = The enterprise is majority privately owned 

positive 

Enterprise              
size 

lnTA = log (Total assets) positive 

Financial            lev-
erage 

FL1 = total debt / total equity (book value) negative 

Financial                  
leverage 

FL2 = EBIT / Interest Expenses negative 

Growth                    
opportunities 1 

GO1 = Purchase fixed assets / Total sales positive 

Growth                   
opportunities 2 

GO2 = Purchase fixed assets / Total assets positive 

Growth                    
opportunities 3 

GO3 = Costs of production services / Total sales positive 

Source: Author’s own work. 

……………………………………………………………………………………………………………………………………………………………………………. 
9 Classification of enterprises by main activity of the Agency for Stati-
stics of BiH - KD BiH 2010 (EU NACE Rev. 2) is quite detailed (21 main 
activities) and therefore all the enterprises were grouped into two 
groups of activities: manufacturing group and service activities group.  



 

one significant individual-specific (or time-specific) 
component of variance of the random errors that is 
different from zero [χ2(1) = 123.27; p-value < 0.001]. 
Therefore, the random effects model is superior to the 
pooled OLS model. The ratio of the variance of individu-
al-specific errors to the variance of composite errors, or 
the rho coefficient, is 0.4614. A large value of the rho 
coefficient indicates that individual-specific errors con-
tribute significantly to the variance of the composite 
error. 

Based on the conducted Hausman test, [χ2(4) 
= 178.22; p-value < 0.001] the null hypothesis was re-
jected, and it was concluded that the FE model (LSDV 
estimator) is favoured over the RE model (GLS estima-
tor). In the fixed effects model, individual effects are 
parts of the intercept, and the correlation between the 
intercept and the regressor variables does not violate 
any Gauss-Markov assumption, making the fixed effects 
model the best linear unbiased estimator (BLUE). The-
refore, Panel Model (LSDV estimator) was chosen to 
estimate the impact of the analyzed variables of inte-
rest on profitability performance (ROA).  

tor), and random effects estimator.10 A comparative 
analysis of the estimated models is provided in Table 4.  

Compared to the pooled OLS model, the LSDV 
model11 provided a better fit to the data, significantly 
improved all measures of model representativeness 
such as SSR, root MSE, and (adjusted) R2, but it lost 70 
degrees of freedom. However, based on the previous 
considerations, it is not possible to unequivocally deter-
mine whether the LSDV model is superior to the pooled 
OLS model. The existence of statistically significant 
fixed effects were tested using an F-test. Based on the 
conducted test, the null hypothesis is rejected, and it is 
concluded that there is at least one significant fixed 
individual effect [F(67; 282) = 5.63; p-value < 0.001]. 
Therefore, the LSDV model with fixed effects is superior 
to the pooled OLS model.  

In the subsequent analysis, the random effects 
model (FGLS estimator) was used to investigate wheth-
er the random errors vary across enterprises and/or 
years. The presence of statistically significant random 
effects were tested using the Breusch-Pagan Lagrange 
multiplier (LM) test. Based on this test, the null hypoth-
esis is rejected, and it is concluded that there is at least 

Table 4: Comparative analysis of estimated models (ROA)12  

Coefficient 
  Model   

‘Pooled’ OLS FE (LSDV) RE 

EFRM 
0.00727150 

(0.00536860) 
0.00280800 

(0.02021640) 
0.00818460 

(0.00904750) 

lnTA 
-0.00705060** 
(0.00215600) 

0.00213630 
(0.00899730) 

-0.00593360* 
(0.00340690) 

FL2 
0.00000005*** 

(0.00000003) 
0.00000002 

(0.00000002) 
0.00000003 

(0.00000002) 

GO1 
-0.13486050*** 
(0.04729180) 

-0.09845640* 
(0.05299480) 

-0.11486400** 
(0.04802950) 

GO3 
0.32062820*** 

(0.08492410) 
0.05980960 

(0.09151440) 
0.14933730* 

(0.08395720) 

ARTR 
0.00000209*** 

(0.00000002) 
-0.00000001 
(0.00000184) 

0.00000061 
(0.00000165) 

DIV 
0.04273280*** 

(0.00538510) 
0.02353190*** 

(0.00825530) 
0.03367900*** 

(0.00651280) 

MO 
0.01538020 

(0.00720640) 
0.02486240 

(0.01740560) 
0.01803100 

(0.01217950) 

……………………………………………………………………………………………………………………………………………………………………………. 
10 Due to spatial constraints in the paper is only presented the esti-
mates of all the mentioned regression panel models using the exam-
ple of assessing the effects of EFRM on the profitability performance 
(ROA) of enterprises in BiH. An overview of the estimated regression 
panel models, where the effects of EFRM on other profitability per-
formance measures (ROE and ROCE), liquidity performance measures 
(CL and AARCP), and debt performance measure (debt ratio) of enter-
prises in BiH were assessed, is available upon request to the authors.  
11 There is a fundamental drawback of the "within" fixed effects mo-
del, which is that time-invariant variables, such as EFRM, are dropped 
from the model (due to transformation). As a result, it is not possible 
to estimate how the time-invariant variable affects ROA. Therefore, if 
one wants to control for fixed effects of enterprises and retain the 
time-invariant variable of interest (EFRM), the "within" estimator 
cannot be used, and a priori preference is given to the LSDV estima-
tor of fixed effects.  

……………………………………………………………………………………………………………………………………………………………………………. 
12 By integrating specific control variables into the mentioned models 
such as financial leverage (FP1), growth options (GO2), agent costs 
(AC dummy), exposure to risks (ER), total revenue (TR), operating 
cash flow (OCF), cash and cash equivalents (CCE), the obtained re-
sults remain unchanged both in terms of statistical significance and 
the magnitude of estimated coefficients of the variables of interest. 
For easier comparison and due to spatial constraints, the table sum-
mary does not include the parameters of the 71 dummy variables in 
the LSDV model. A complete overview of the LSDV model is available 
upon request to the authors.  



 

ly significant effect on liquidity performance at any 
standard level of significance (CL: z = 1.55; p-value = 
0.121; ARTR: z = 0.94; p-value = 0.348). Lastly, the re-
sults of the estimated panel model: Panel Model 6 (DR) 
indicate that EFRM does not have a statistically signifi-
cant effect on indebtedness performance at any stand-
ard level of significance (DR: z = -1.36; p-value = 0.174). 

The results of the conducted panel analysis on the 
effects of EFRM from 2013 to 2017 on the EFPs did not 
show systematic differences between enterprises clas-
sified as ‘hedgers’ and enterprises classified as ‘non-
hedgers’. Given the highly heterogeneous profile of the 
enterprises in the analyzed sample (using the control 
variable of dividing enterprises into manufacturing and 
service industry groups) and the potential issue of en-
dogeneity arising from the diverse nature/types of fi-
nancial risks specific to each enterprise/industry (i.e. 
omitted variables), the lack of significance in the esti-
mated effects of specific financial risk management 
methods / techniques for enterprises in BiH can be 
attributed to these factors. 

Furthermore, taking into consideration the results 
of the conducted univariate statistical tests in 2017 
(Table 3), it can be concluded that there are no statisti-
cally significant differences in terms of profitability, 
liquidity, and indebtedness between enterprises classi-
fied as ‘hedgers’ and enterprises classified as ‘non-
hedgers’ in BiH. Additionally, considering the results of 
the estimated panel models (Table 5), it can be inferred 
that there are no statistically significant effects of EFRM 
on the performance of profitability, liquidity, and in-
debtedness of enterprises in BiH. 

The control variables of market orientation (MO) 
and asymmetric information (ASI) are not statistically 
significant at standard levels of significance in any ana-

At the 1% significance level, the variable dividend 
(DIV) is statistically significant, and at the 10% signifi-
cance level, the variable growth opportunities (GO1) is 
also statistically significant. Specifically, dividend pay-
out (DIV) has a positive impact on ROA, while growth 
opportunities 1 (GO1) has a negative impact on ROA. 
Other variables are not statistically significant. Addi-
tional control variables, such as market orientation 
(MO), group of activities (GA), and asymmetric infor-
mation (ASI) are not statistically significant at standard 
levels of significance. Furthermore, the time (year) 
dummy variables are not statistically significant at 
standard levels of significance, except for the time 
dummy variable for the year 2016 at a significance level 
of 10% which indicates that the mentioned effect is 
a result of the introduction of the new Law on Financial 
Operations in FBiH in 2016, rather than being a result 
of effect of ERM. Following the same methodology in 
the analysis of the effects of variables of interest on 
profitability performance (ROA), were estimated panel 
models to analyze the effects of variables of interest on 
other financial performance measures of enterprises. 

 Table 5 (appendix) presents the results of the esti-
mated models examining the influence of variables of 
interest on the financial performance of profitability, 
liquidity, and indebtedness of enterprises, with a par-
ticular focus on the effect of the variable EFRM. The 
results of the estimated panel models: Panel Model 
1 (ROA), Panel Model 2 (ROCE), and Panel Model 
3 (ROE) indicate that EFRM does not have a statistically 
significant effect on profitability performance at any 
standard level of significance (ROA: t = 0.47; p-value 
= 0.637; ROCE: t = 0.29; p-value = 0.772; ROE: z = -0.46;           
p-value = 0.644). Similarly, the results of the estimated 
panel models: Panel Model 4 (CL) and Panel Model 
5 (ARTR) suggest that EFRM does not have a statistical-

Coefficient 
  Model   

‘Pooled’ OLS FE (LSDV) RE 

GA 
-0.0035850 
(0.0057374) 

0.0590099** 
(0.0299603) 

-0.0084275 
(0.0095216) 

ASI 
-0.0009319 
(0.0055331) 

0.0191070 
(0.0178614) 

-0.0016683 
(0.0092917) 

Const. 
0.1419804** 

(0.0397311) 
-0.0863005** 
(0.0457982) 

0.1336632** 
(0.0628553) 

SSR 0.7960000 0.3410000  - 

Standard errors 0.0480000 0.0350000 0.0350000 

R2 0.2690000 0.6870000 0.2480000 

F test 
F = 25.0400000 

p-value < 0.0010000 
F = 8.0500000 

p-value = 0.0010000 
 - 

Ramsey Reset test 
F(3; 346) = 3.9300000                        

p-value = 0.0090000 
F(3; 279) = 0.3000000                        

p-value = 0.8270000 
 - 

Breusch-Pagan and               
Cook-Weisberg tests 

 - 
χ2(1) = 3.5100000 

p-value = 0.0610000 
 - 

***, **, * significant at 1%, 5% and 10% levels, respectively, standard errors are in parentheses  
Source: Author’s own work. 



 

and/or did not realistically assess the enterprise's expo-
sure to the risks they face.  

The third explanation for the obtained results is 
that due to the war in the 1990s, BiH still does not have 
a unified economic space, the financial markets in BiH 
are thin and underdeveloped which is resulting in                 
a limited number of hedging instruments. Additionally, 
there is likely a low professional education level and 
skills of chief risk officers or similar functions, and en-
terprises predominantly rely on internal hedging instru-
ments such as natural hedging. 

Therefore, it can be concluded that establishing 
EFRM systems/functions in BiH does not contribute to 
increasing the value of enterprises or improving their 
financial performance, nor does it create additional 
value for the enterprise owners. Instead, it appears 
that these risk management efforts mainly serve to 
fulfil formal requirements or meet the expectations of 
certain stakeholder groups such as regulatory bodies 
and/or creditors. 

The regulators and policymakers will identify the 
shortcomings of ERM practices in BiH and can impose 
guidelines for managing risks as best practices, similar 
to those in developed countries. Hence, in order to 
ascertain whether ERM represents a value-added activ-
ity and for whom it brings value, it becomes essential 
to take into account the diverse goals and risk appe-
tites established by the enterprises that adopt ERM. 

 

In recent years, EFRM has gained meaningful rele-
vance, primarily driven by the rising complexity of fi-
nancial risks and the continuous advancement of regu-
latory frameworks like laws, standards and code of 
practices. Similarly, the relationship between EFRM and 
EFPs has drawn the attention of academics and practi-
tioners for a long time, especially due to how the rela-
tionship between risk and financial performance is not 
verified in imperfect financial markets. Due to a lack of 
consensus in the literature, the specific motivation for 
writing the paper was the lack of empirical research on 
the interrelation between EFRM and the EFPs in emerg-
ing countries like BiH. The research results have re-
vealed low levels of EFRM development in large enter-
prises in BiH. From the perspective of the organization-
al approach to EFRM, the most popular approach is 
‘Risk management activities are primarily centralized’ 
followed by the approach ‘Risk management decisions 
are primarily decentralized with centralized coordina-
tion’, while the approaches ‘Risk management activities 
are primarily decentralized’ and ‘Risks are not managed 
using financial derivatives’ are rarely used.  

Although the majority of empirical studies of the 
role and importance of ERM analyzed the impact of 
ERM on enterprise value where enterprise value is 

lyzed model (except the ASI dummy variable in Panel 
model 4 - CL at a significance level of 10%). The control 
variable of group of activities (GA) is statistically signifi-
cant in three analyzed models, specifically: Panel model 
2 - ROCE, Panel model 4 - CL, and Panel model 5 - ARTR 
at significance levels of 5%, 10%, and 1%, respectively. 
Additionally, the time (year) dummy variables are not 
statistically significant at standard levels of significance 
(except the time dummy variable in the model: Panel 
model 1 - ROA for the year 2016 at a significance level 
of 10%; Panel model 3 - ROE for the year 2016 at a sig-
nificance level of 10%; Panel model 5 - ARTR for the 
years 2015, 2016, and 2017 at significance levels of 
10%, 1%, and 1%, respectively; Panel model 6 - DR for 
the year 2017 at a significance level of 10%), indicating 
that the mentioned time effect in the year 2016 is 
a result of the introduction of the new Law on Financial 
Operations in FBiH in 2016. 
 

The research results showed that enterprises that 
explicitly stated that they manage financial risks and/or 
have an established EFRM system/function do not have 
better financial performance measured by profitability, 
liquidity and indebtedness of the enterprise. Based on 
the above, it can be concluded that EFRM has no influ-
ence on EFPs in BiH. These findings are broadly in line 
with those reported by other studies on samples of 
enterprises from developed as well as emerging coun-
tries like [Tahir & Razali (2011) in Malaysia; Sekerci 
(2015) in Nordian countries; Karunaratne (2017) in Sri 
Lanka; Şenol & Karaca (2017) in Turkey; Anton (2018) in 
Romania; Danisman & Demirel (2019) in Turkey; Sofia 
& Augustine (2019) in Indonesia; Khan et al. (2016) in 
France; Huang et al. (2020) in China; Otero González et 
al. (2020) in Spain]. By integrating specific control varia-
bles into the mentioned models such as financial lever-
age, growth options, agent costs, exposure to risks to-
tal revenue, operating cash flow, cash and cash equiva-
lents, the obtained results remain unchanged both in 
terms of statistical significance and the magnitude of 
estimated coefficients of the variables of interest.  

The first explanation for the obtained results is that 
the quality of the established EFRM system in the ana-
lyzed enterprises is low because EFRM is more preva-
lent at the strategic level (62.22%) compared to the 
operational level (37.78%) of the enterprises in the 
sample. The ‘silo approach’ dominates EFRM in BiH, 
indicating that risk management in practice is not an 
integral part of strategic management and planning 
within the enterprises, and it lacks essential support 
from top management. 

The second explanation for the obtained results is 
that the surveyed key individuals responsible for risk 
management in the analyzed enterprises did not pro-
vide accurate and reliable information regarding the 
level of development of the EFRM function / system 



 

and industrial restrictions, different stages of develop-
ment of financial markets and hedging instruments, 
government and law legislation, knowledge and skills of 
financial managers as well as the stage of development 
of ERM function/systems. 

As theoretical and empirical research focusing on 
ERM in emerging markets like BiH is scarce, this study 
expanded the knowledge about ERM by providing fur-
ther insight regarding the impact of different kinds of 
determinants on ERM adoption and the mediating 
effect of ERM on financial performance. Although there 
is a shift towards ERM adoption, evidence showed 
there is none widely practiced among enterprises in 
BiH. EFPs used in this paper are historical accounting 
performance measures. Thus, taking into account that 
the benefits of EFRM adoption are not expected to be 
immediately realized, in some future papers after the 
accession of BiH to the European Union and the estab-
lishment of a single economic space, it will be valuable 
to analyse the effect of EFRM on the EFPs using a pro-
spective market-based value measure like Tobin's 
Q because its reflects future expectations of investors. 

Finally, for further research it will be useful to con-
sider and analyze the impact of ERM on enterprise val-
ue proxied by the Balance Scored Card because it co-
vers not only aspects of traditional financial perfor-
mance, but also includes aspects of non-financial per-
formance like internal processes, customers and learn-
ing. 

proxied by Tobin’s Q, in this study we decided to use 
accounting measures of financial performance due to 
thin financial markets and the existence of a large 
amount of non-tradable shares of BiH enterprises. 
Thus, the market value cannot be directly evaluated by 
the equity market of BiH, which could impair the func-
tion of Tobin’s Q for analysis in the context of BiH. But 
there are also some limitations of accounting financial 
performance such as of their inability to make future 
predictions, or meet all stakeholders’ needs, and also 
they do not take sustainable development into consid-
eration. 

The results of this paper reveal the difficulties of 
analyzing the effects of the quality of the ERM system 
based on the information disclosed by the enterprises. 
For this reason, this study emphasizes the need for 
enterprises to provide more detailed information on 
the process, structure, management, and risk govern-
ance. As noted in the paper, other studies have used in 
most cases a dummy variable created from the ques-
tionnaire survey as an indicator of adoption and the 
level of development of the ERM function / system, but 
in some studies authors have also used an ERM index, 
an appointment of a CRO or similar function in enter-
prise; an ERM level of sophistication. Furthermore, the 
questionnaire survey represents some kind of limita-
tion of this study because it did not establish details of 
why and when large enterprises in BiH approached 
adoption of EFRM. The generalization of empirical re-
sults from previous studies is limited due to geographic 
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