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Abstract

In the aftermath of the financial crisis, many companies have implemented extensive 
risk management procedures. Additionally, internal audit has increasingly attracted 
the attention of managers as it constitutes the core of modern corporate governance. 
However, regarding Greek companies, there is a lack of empirical research on factors 
that affect risk management. Therefore, the purpose of the present paper is to ana-
lyze specific factors associated with effective risk management. Primary data were col-
lected using questionnaires distributed to employees in companies that are listed on 
the Athens Exchange. Multiple regression analysis was conducted in order to examine 
the relationship between effective risk management, risk based internal audit, internal 
auditors’ involvement in risk management and top management support. Our findings 
demonstrate that the above factors contribute positively to effective risk management.
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INTRODUCTION

Risk management has been widely acknowledged as an important tool 
for identifying, assessing and addressing the various risks that com-
panies face. Nowadays, the fact that companies operate in highly un-
certain environment, makes it of outmost importance to develop and 
implement procedures that allow them for timely and effective risk 
management (Krause & Tse, 2016; Moloi, 2016). Risk management is 
considered as a new medium of business management strategy that 
associates business strategy with everyday risks (KPMG, 2002), while 
it is considered as an important key element of developing integrated 
business management procedures (Caratas & Spatariu, 2013).

Along those lines, internal audit provides an independent and objec-
tive opinion to an organization’s management as to whether its risks 
are being managed to acceptable levels (Institute of Internal Auditors, 
2004). The ultimate aim of internal audit is the evaluation of the busi-
ness activities of a company and the assessment of the different risks 
it faces (Karagiorgos et al., 2007). In this context, internal audit can 
be viewed as a process that adjusts itself to the changes of the internal 
and external environment of a company (Bozek & Emerling, 2016), 
leading to the redesign of techniques which are necessary for effective 
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risk management. Building on the above, internal audit can be considered as an important tool for risk 
management (Fernandez‐Laviada, 2007).

In the aftermath of the economic crisis, emphasis has been laid upon the internal audit profession in 
Greece (Drogalas et al., 2016). Despite the importance of risk management and internal audit in Greek 
companies, research on the relationship between the above has been scarce and fragmented. This paper 
examines the potential influence of internal audit to effective risk management. We investigate percep-
tions regarding the effectiveness of risk management in the Greek business environment and provide 
a comprehensive, updated overview of the factors that positively affect risk management. The results of 
our study suggest that risk management and internal audit are of paramount importance for the suc-
cessful management of Greek companies. The findings also reveal that risk-based internal audit, inter-
nal auditors’ involvement and top management commitment are positively associated with effective risk 
management. On the contrary, the results indicate that internal audit’s characteristics are not signifi-
cantly associated with effective risk management.

This study contributes to international research regarding both risk management and internal audit 
by investigating the existing risk management practices and how they are related to internal audit. 
Additionally, we perform a thorough investigation of the relationship between effective risk manage-
ment and internal audit and provide additional information thereby complementing recent qualitative 
research in this subject area. Moreover, contrary to previous studies, we investigate the impact of factors 
such as top management support and implementation of a risk based internal audit approach, both of 
which have not been examined within Greek companies. Building on the above, this study addresses an 
unexplored aspect of risk management effectiveness, and opens several paths for future research.

The remainder of this paper is organized in the following manner. In the next section, we provide a 
review of current literature on the subject area and we formulate our hypotheses. Then, we present our 
research methodology along with our sample profile. This section is followed by the empirical results of 
our study. Finally, we provide a discussion of our result along with limitations of this study and sugges-
tions for future research. 

1. LITERATURE REVIEW  

AND HYPOTHESES  

DEVELOPMENT

1.1. Risk management

Regarding the implementation of risk management 
procedures in companies, extensive academic re-
search has been conducted. In their study, Krause 
and Tse (2016) examined sixty five recent theoreti-
cal and empirical studies about risk management. 
According to their research, risk management is 
of great importance to businesses as it enhances 
business value. Moreover, Hoyt and Liebenberg 
(2011) conducted a research regarding the extent 
of implementation of risk management programs 
by insurance companies in the United States. Their 
findings were quite positive regarding the relation-
ship between business value and integration of risk 

management procedures in mainstream business 
management. Finally, the integration of enterprise 
risk management and management control systems 
is examined by Shin and Park (2017). Based on a 
case study, they find that close relationship between 
enterprise risk management and management con-
trol systems is important to the increase of firm val-
ue. Building on the above, when risk management 
is successfully integrated into core business activi-
ties, it can positively affect firm value.

1.2. Risk-based internal audit and risk 

management

In modern economies, great importance has been 
placed upon the role of internal audit for the pro-
tection of an organization against risk factors 
(Institute of Internal Auditors, 1999). Selim and 
McNamee (1999) analyze the relationship between 
risk management and internal audit by using data 
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from 29 organizations in Europe, USA, Canada, 
Australia and New Zealand. Their findings reveal 
that risk-based internal audit contributes positive-
ly to effective risk management. In a risk-oriented 
study by Beumer (2006), the author analyzes the 
COSO enterprise risk management model (COSO, 
1992) and demonstrates the gain in value that 
companies can achieve by focusing on risk man-
agement. The above study highlights the impor-
tance of risk based internal audit as an effective 
tool and a valuable asset to a company.

Along those lines, Castanheira et al. (2009) analyze 
crucial factors associated with the adoption of risk 
based internal auditing. Using data obtained from 
96 chief internal auditors, they reveal specific busi-
ness characteristics that are associated with risk 
based internal audit in annual audit planning and 
in the execution of individual audits. Moreover, the 
role of internal audit in project risk management is 
analyzed by Wang and Li (2011). By analyzing the 
role of internal audit in project risk management, 
the authors point out that a risk-oriented internal 
audit will promote business effectiveness. Similarly, 
Caratas and Sparatiu (2013) analyze risk based in-
ternal auditing in Romania. They lay emphasis on 
the crucial role of internal audit in relation to effec-
tive risk management. Their findings also demon-
strate that a risk based internal audit approach can 
not only increase internal audit’s effectiveness, but 
also enhance effective risk mitigation.

Finally, Bozek and Emerling (2016) present the the-
oretical and practical aspects of internal audit in en-
terprises in the context of the risk assessment. Their 
results confirm the effectiveness of internal audit in 
addressing internal and external risks. Building on 
the above, the following hypothesis is formulated:

Η1: There is a positive association between 
risk based internal audit and effective risk 
management.

1.3. Internal auditors’ involvement 

and risk management

Internal auditors’ perception about their role 
in risk management is examined by Sarens and 
Beelde (2006). Internal auditors from ten com-
panies in USA and Belgium were interviewed in 

order to provide qualitative evidence on how in-
ternal auditors perceive their role in risk man-
agement. The results reveal that internal auditors’ 
role in risk management is time specific. The find-
ings also show that internal auditors are involved 
in the development of self-assessment procedure 
and the maintenance of centralized risk databases. 
Similarly, Zwaan et al. (2011) analyze internal audit 
involvement in enterprise risk management. Data 
from 117 certified internal auditors in Australia 
were used. Their results contribute to the under-
standing of the impact of internal audit involve-
ment in enterprise risk management. Moreover, 
the assurance of risk management processes, the 
evaluation of risk reporting and the review of risk 
management procedures are established as core 
elements of internal auditing in enterprise risk 
management.

Finally, Rijamampianina (2016) who explored in-
ternal audit in the South Africa banking sector 
makes recommendations for enhancing risk man-
agement and internal audit procedures. The re-
sults depict that internal audit contributes to risk 
management quality and increases risk managers’ 
expertise in other risk disciplines. Consequently, 
we formulate our second hypothesis:

Η2: There is a positive association between 
internal auditor’s involvement and effective 
risk management.

1.4. Management support and risk 

management

Top management support plays a major role in 
the nurturing of values and ethics in organiza-
tions (McNamee, 1992). In analyzing the rela-
tionship between risk management and internal 
audit, Selim and McNamee (1999) reveal that risk 
management principles are better integrated in-
to overall management processes when risks are 
highlighted in top management corporate reports. 
Furthermore, Spira and Page (2003), by using a so-
ciological perspective on risk, find that increased 
corporate governance positively contributes to ef-
fective risk management. Their findings also re-
veal that risks are more effectively managed when 
they are incorporated within the mainstream cor-
porate governance framework. 
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Along those lines, Allegrini and D’Onza (2003) 
analyze internal audit and risk assessment in 
largest 100 companies listed on the Italian Stock 
Exchange. They argue that top management is re-
sponsible for setting a strategic direction and cre-
ating the environment for effective risk manage-
ment. Their results also reveal that management 
support is the most significant factor for the con-
tinuous improvement of risk management proce-
dures. Additionally, Sarens and Beelde (2006) ex-
amine the relationship between management sup-
port and effective risk management. They find that 
management support is ultimately responsible for 
effective risk assessment. Finally, Aziz (2012) ex-
amined how the legislative provisions support 
companies in the implementation of internal au-
dit mechanisms and risk management, in order to 
enhance business effectiveness. The results reveal 
that a legal framework that enhances efficient gov-
ernance is crucial in developing risk management 
and internal audit procedures. Based on the above 
discussion, the third hypothesis is formed as:

Η3: There is a positive association between 
management support and effective risk 
management.

1.5. Characteristics of internal audit 

and management

Regarding the relationship between internal audit 
characteristics and risk management, Stewart and 
Subramaniam (2010) examine the independence 
and objectivity of the internal audit procedure 
in relation to the involvement of internal audit 
in risk management. The results reveal that inde-
pendence and objectivity positively influence the 
effectiveness of internal audit. Additionally, El-
Sayed Ebaid (2011) explored the characteristics of 
internal audit function. Providing an exploratory 
study of Egyptian listed companies, he demon-
strates that organizational independence is a cru-
cial factor for the relationship between internal 
audit and corporate governance.

Internal audit’s role within the corporate gover-
nance system is examined by Eulerich (2013). The 
findings show that internal audit creates value for a 
company by revealing problems. In this context, the 
results reveal that compliance with International 

Standards for the Professional Practice of Internal 
Auditing (ISPPIA) is essential in order for internal 
audit to be effective. Finally, Bozek and Emerling 
(2016) analyze the role of internal audit in pro-
tecting an organization against risk. Based on the 
study of literature, the authors depict basic char-
acteristics of internal audit. The results reveal that 
internal audit constitutes an important tool in the 
risk management process. The findings also imply 
that internal audit is focused on the assessment of 
risk management effectiveness. The above discus-
sion leads to the last hypothesis for this study:

Η4: There is a positive association between 
characteristics of the internal audit and 
effective risk management.

2. RESEARCH DESIGN

2.1. Data sample and questionnaire

The basic research methodology used in the pres-
ent paper was a survey questionnaire. We selected 
companies that were listed on the Athens Stock 
Exchange on January 25, 2017 as our target popula-
tion. Companies that were under surveillance, un-
der suspension and under deletion were excluded. 
A total of 205 firms matched the aforementioned 
criteria. Primary data were collected through the 
use of mailed questionnaires. The questionnaire 
was separated into six main sections: section A re-
fers to “profile of the respondent”, section B refers 
to “risk management effectiveness”, section C re-
fers to “risk-based internal audit”, section D refers 
to “internal auditors’ involvement in risk manage-
ment”, section E refers to “management support” 
and section F refers to “characteristics of internal 
audit”.

Closed questions were used to make response easier 
and to avoid ambiguous interpretation of the results. 
We developed our survey questions based on both 
prior research and open-ended interviews with ex-
perienced internal auditors and risk managers. The 
respondents were asked to indicate their level of 
agreement on a five-point Likert-type scale rating 
from strongly disagree to strongly agree. The ques-
tionnaires were sent online. A total 205 question-
naires were mailed and a total of 118 were received, 
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yielding a response rate of 57%. To increase response 
rate three reminders were sent to each target respon-
dent. The first was after one week from the initial 
email posting, the second after two weeks from the 
initial posting and the third after four weeks from 
the initial email posting. The collection of question-
naires began on the 23rd of February 2017 and com-
pleted on the 29th of April 2017. The descriptive sta-
tistics of the final sample are presented in Table 1.

2.2. Variables

The variables used in the survey were derived 
through a review of prior literature. The variable 

“risk management” forms our dependent variable. 
The dependent variable is measured by four items 
that refer to added-value, financial importance, ef-
fectiveness and contribution of risk management. 
The aforementioned items were based on the stud-
ies of Krause and Tse (2016), Hoyt and Liebenberg 
(2011), Shin and Park (2017). The independent vari-
able “risk-based internal audit” is measured by six 
questions regarding annual schedule of audit and 
individual audit engagements. The questions were 
derived from Selim and McNamee (1999), Beumer 
(2006), Castanheira et al. (2009), Caratas and 
Sparatiu (2013). “Internal auditors’ involvement in 
risk management”, which is our second indepen-
dent variable is measured by six items. These items 
depict internal auditors’ involvement and were de-
rived from Sarens and Beelde (2006), Zwaan et 
al. (2011) and Rijamampianina (2016). Regarding 

“top management support”, three questions are 
used in order to describe management support re-
garding risk management. The questions were de-
rived from Selim and McNamee (1999), Spira and 
Page (2003), Allegrini and D’Onza (2003), Sarens 
and Beelde (2006). Finally, the fourth independent 
variable which is “internal audit’s characteristics”, 
is also measured by three questions, based on 
Stewart and Subramaniam (2010), El-Sayed Ebaid 
(2011), Eulerich (2013), Bozek and Emerling (2016).

2.3. Research method

This study uses both descriptive and inferential 
analyses. Initially, the data collected via question-
naires were analyzed with descriptive statistics. 
Then the reliability of the scales was evaluated us-

ing Cronbach’s Alpha, which measures the consis-
tency with which respondents answer questions 
within a scale. To explore whether the dependent 
variable (effective risk management) is associated 
with the four independent variables multiple re-
gression analysis was conducted. The estimated 
model is as follows:

0 1 2

3 4
,
i

RME b b RBIA b IAI

b MS b CIA e

= + ⋅ + ⋅ +

+ ⋅ + ⋅ +
 (1)

where RME  – risk management effectiveness; 
RBIA  – risked-based internal audit; IAI  – in-
ternal auditors’ involvement in risk management; 
MS  – management support and risk manage-
ment; CIA  – internal audit’s characteristics and 
risk management.

3. RESULTS

3.1. Descriptive statistics

Initially, certain demographic information for the 
survey participants is presented in Table 1. of the 
118 respondents, 45.60% are employed in industry, 
36.70% in trading, and 17.70% in other sectors. As 
far as their education is concerned, 51.90% hold 
a Master’s degree and 44.30% a Bachelor’s degree. 
Therefore, we can deduce that employees of compa-
nies that were listed on the Athens Stock Exchange 
are fully qualified. Commenting on their position 
in the company, 51.90% are internal auditors, a find-
ing that was expected due to the fact that the listed 
companies are obliged to have an internal control 
department, 21.50% are directors and 11.40% are 
managers. Only a small percentage (8.9%) are em-
ployees and 6.30% hold another type of position in 
the company. Finally, regarding the years of experi-
ence, the majority of the respondents (53.20%) have 
over 8 years of experience, 24.00% from 1 to 5 years, 
and 22.80% between 5 and 8 years.

Regarding the descriptive statistics of dependent 
and independent variables, the results are shown 
in Table 2. Over 87.00 % agree or strongly agree 
that risk management adds value to the company. 
Likewise, 51.90% strongly agree that risk manage-
ment is effective. On the contrary, 35.40% are un-
decided (neutral) whether risk management is fi-
nancially important.
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Table 1. Demographics of respondents

Demographics of respondents Frequency (%)

Type of organization

Industry 54 45.60

Trading 43 36.70

Other 21 17.70

Position of respondents

Employee 11 8.90

Manager 13 11.40

Director 25 21.50

Internal auditor 61 51.90

Other 7 6.30

Education of respondents

Bachelor’s degree 52 44.30

Master’s degree 61 51.90

Ph.D. degree 4 3.80

Years of experience 

1-5 28 24.00

5-8 27 22.80

> 8 63 53.20

The second set of questions refers to the adoption 
of risk-based auditing. The results are also encour-
aging, as over 85% agree or strongly agree that the 
annual schedules of audits use a risk-based ap-
proach. However 34.20% are neutral on whether 
the internal audit’s domain of responsibility is re-
viewed often. On the contrary, over 88.00% agree 
or strongly agree that macro risk models are used 
to relatively rank the business risk. Similarly, over 
90.00% agree or strongly agree that risk categories 
are used in audit reports, and that individual audit 
engagement is designed to test risk management 
techniques.

The third set of questions shows statements re-
garding internal auditors’ involvement in risk as-
sessment. Over 80.00% agree or strongly agree 
that internal auditors’ role in risk management is 
time specific. On the contrary, 25.00% are neutral 
regarding the statements that “Internal auditors 
are involved in the development and facilitation of 
control-self-assessments” and that “Internal audi-
tors evaluate the reporting of risks”. However, over 
83.00% agree that internal auditors give assurance 
on risk management processes. Similarly, over 
85.00% agree or strongly agree that internal audi-
tors review the management of key risks. 

The next set of questions refers to the relationship 
between management support and risk manage-
ment. Regarding the three items in this set of ques-
tions, we observe that the opinion of the respon-
dents varies from neutral to strongly agree. Finally, 
the last set of questions examines the relationship 
between internal audit’s characteristics and risk as-
sessment. Over 80.00% agree or strongly agree that 
internal audit assesses the functioning of risk man-
agement system. However, 20.00% is neutral re-
garding the independence of internal audit. Finally, 
over 80.00% agree or strongly agree that internal 
audit complies with International Standards for 
the Professional Practice of Internal Auditing.

3.2. Reliability, correlations  

and regression analysis

From the questions included in each separate 
questionnaire section, a new variable is export-
ed that combines the answers of each section. At 
first, reliability assessment of the measures was 
conducted with the use of Cronbach’s Alpha. As a 
general rule, a coefficient greater than or equal to 
0.7 is considered acceptable and a good indication 
of construct reliability (Nunnally, 1978; Fornell 
& Larcker, 1981). Cronbach’s Alpha for the de-
pendent variable is 0.723 and for the independent 
variables “risk-based internal audit”, “internal 
auditors’ involvement in risk management”, “top 
management support” and “internal audit’s char-
acteristics” is (0.806), (0.854), (0.872) and (0.887), 
respectively. These results show that all of these 
measures are reliable.

Moreover, a Pearson correlation matrix is pre-
sented in order to analyze the correlations be-
tween dependent and independent variables. The 
results of the correlations are presented in Table 3. 
We observe that there is a significant and positive 
correlation between dependent and independent 
variables.

Hierarchical regression is used in order to exam-
ine if there is a relationship between the indepen-
dent variables and risk management effectiveness. 
The results are presented in Table 4.

From Table 4, it is observed that R2 is 0.437. This 
indicates that the four independent variables ex-
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Table 2. Descriptive statistics regarding dependent and independents variables

Variables
Statements Frequency

From 1 (totally disagree) 
to 5 (totally agree) (%)

Risk management 
effectiveness

Risk management adds 
value to the company

0 0 15 42 61

0.00 0.00 12.70 35.40 51.90

Risk management is 
financially important 

0 0 42 40 36

0.00 0.00 35.40 34.20 30.40

Risk management is 
effective

0 1 21 34 61

0.00 1.20 17.70 29.20 51.90

Risk management 
contributes to the company

0 0 12 48 58

0.00 0.00 10.10 40.50 49.40

Risk-based internal 
audit

Annual schedules of audits 
use a risk-based approach 

0 2 15 88 13

0.00 1.30 12.70 74.60 11.40

The internal audit’s domain 
of responsibility is reviewed 
often based on annual 
schedules of audits

0 7 40 54 16

0.00 6.30 34.20 45.60 13.90

Annual internal audit 
planning is devoted to risk 
assessment 

2 4 16 58 37

1.30 3.80 13.90 49.40 31.60

Macro risk models are 
used to relatively rank the 
business risk

0 2 12 45 60

0.00 1.30 10.10 38.00 50.60

Risk categories are used in 
audit report (in individual 
audit engagements)

0 2 11 70 36

0.00 1.30 8.90 59.40 30.40

Individual audit engagement 
is designed to test risk 
management techniques

0 0 9 67 42

0.00 0.00 7.60 57.00 35.40

Internal auditors 
involvement in risk 
management

Internal auditors are 
involved in the development 
and facilitation of 
control-self-assessments 

0 9 30 72 7

0.00 7.60 25.30 60.80 6.30

Internal auditors are 
involved in the development 
and maintenance of a 
centralized risk database

0 12 36 45 25

0.00 10.10 30.40 38.00 21.50

Internal auditors’ role in risk 
management is time specific 
and changes quickly 

2 12 6 64 34

1.30 10.10 5.10 54.40 29.10

Internal auditors give 
assurance on risk 
management processes

4 9 6 48 51

3.80 7.60 5.10 40.50 43.00

Internal auditors evaluate 
the reporting of risks

0 0 30 49 39

0.00 0.00 25.30 41.80 32.90

Internal auditors review the 
management of key risks 

0 6 12 69 31

0.00 5.10 10.10 58.20 26.60

Management 
support and risk 
management

Management is involved in 
risk assessments

0 2 46 43 27

0.00 1.30 39.20 36.70 22.80

Management reports 
highlight risks

0 2 55 48 13

0.00 1.30 46.80 40.50 11.40

Management sets the 
strategic direction and 
creates the environment 
for an effective risk 
management 

0 6 43 24 45

0.00 5.10 36.60 20.30 38.00

Internal audit’s 
characteristics and 
risk management

Internal audit is objective 
and independent

0 3 24 39 52

0.00 2.50 20.30 32.90 44.30

Internal audit assesses 
the functioning of risk 
management system

0 4 16 39 58

0.00 3.80 13.90 32.90 49.40

Internal audit complies with 
International Standards for 
the Professional Practice of 
Internal Auditing (ISPPIA)

0 2 21 36 60

0.00 1.30 17.70 30.40 50.60
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plain 43.7 per cent of the variation in the depen-
dent variable. Furthermore the results show that 
the model is significant at 1.00% level. Effective 
risk management is significantly and positive-
ly associated with the adoption of a risk-based 
internal auditing. Thus, our first hypothesis is 
strongly supported (p = 0.009 < .05). Consistent 
with H2, the results reveal that there is a sig-
nificant association between internal auditors’ 
involvement in risk management and effective 
risk management. Therefore, H2 is also sup-
ported (p = 0.001 < .05). Similarly, support of 
top management is found to be positively asso-
ciated with effective risk management. Thus, H3 
is also supported at the 5.00% significance level 
(p = 0.033 < .05). Finally, internal audit’s characi-
teristics are positively associated with effective 
risk management. However, this association is 
not statistically significant. Therefore, H4 is not 
supported (p = 0.259 > .05).

4. DISCUSSION OF RESULTS

This study provides evidence of the current status 
of “risk-based internal audit”, “internal auditors’ 
involvement in risk management”, “top manage-
ment support” and “internal audit’s characteris-
tics”. More specifically, regarding risk manage-
ment, the participants’ responses indicate that 
the vast majority of the respondents believe that 
risk management adds value and contributes to 

the company. It is worth mentioning that these 
findings are in line with COSO (1994), Beumer 
(2006), Fernandez-Laviada (2007), Aziz (2012), 
Carataș and Spatariu (2013) and Bozek and 
Emerling (2016). Regarding the adoption of risk-
based auditing, in the same line with Selim and 
McNamee (1999), the respondents believe that 
macro risk models are used to relatively rank the 
business risk. However, contrary to the findings of 
Castanheira et al. (2009), a significant percent of 
the respondents is neutral towards the statement 
that “The internal audit’s domain of responsibility 
is reviewed often”.

An analysis of the results regarding internal au-
ditors’ involvement in risk assessment also reveal 
that internal auditors not only give assurance on 
risk management processes, but also evaluate the 
reporting of risks. These results are also confirmed 
by Zwaan et al. (2011). Similarly, in line with 
Allegrini and D’Onza (2003), a significant percent 
of respondents believe that management sets the 
strategic direction for effective risk management. 
On the contrary, regarding top management sup-
port, a significant percent is undecided whether 
management reports highlight risks. Finally, re-
garding internal audit’s characteristics, the re-
sults of this study show that internal audit assesses 
the functioning of risk management system. The 
above result is in accordance with Eulerich (2013) 
and complies with the International Standards of 
Internal Auditing.

Table 3. Correlation matrix

Variables RME RBIA IAI MS CIA

RME 1 – – – –

RBIA 0.812** 1 – – –

IAI 0.850** 0.833** 1 – –

MS 0.670** 0.537** 0.664** 1 –

CIA 0.791** 0.807** 0.808** 0.668** 1

Note: ** Correlation is significant at the 0.01 level.

Table 4. Regression analysis

Variables Coeff. Value S.E. T p-value

Constant b0 0.753 0.263 2.861 0.005

RBIA b1 0.328 0.121 2.702 0.009

IAI b2 0.334 0.096 3.472 0.001

MS b3 0.125 0.058 2.168 0.033

CIA b4 0.090 0.079 1.138 0.259

R2 = 0.437; Adjusted R2 = 0.403; F = 12.803; p = 0.000
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Regarding the research hypotheses, it can be 
concluded that the first, second and third of our 
research hypotheses are confirmed, whereas the 
fourth hypotheses is not confirmed. More spe-
cifically, similar with Castanheira et al. (2009) 

“risk-based internal audit” is positively associ-
ated with risk management. Furthermore, there 
is a positive association between “internal audi-
tors’ involvement in risk management” and ef-
fective risk management, which is in line with 

the results by Zwaan et al. (2011). In accordance 
to Selim and McNamee (1999), Allegrini and 
D’Onza (2003) our findings indicate that “top 
management support” is positively associated 
with effective risk management. Finally, similar 
with El-Sayed Ebaid (2011) and Eulerich (2013), 
there is a positive correlation between the vari-
able “internal audit’s characteristics” and effec-
tive risk management. However, this relationship 
is not statistically significant. 

CONCLUSION

Enterprises are constantly searching for effective solutions to achieve their objectives and ensure their 
sustainability (Pokrovac et al., 2010). Risks threaten the achievement of business objectives at all levels 
(Sanchez et al., 2009). Thus, the overriding concern of business management is the continuous monitor-
ing of risks and implementation of risk management practices. In addition, the financial crisis has high-
lighted the need for businesses to use internal audit as a key tool for effective risk management. Based on 
the literature review the internal audit function has been designed to enhance risk management and to 
improve the internal control system. Building on the above, it is clear that there is a strong relationship 
between internal audit and risk management and that relationship is of paramount importance for the 
viability of companies.

This study provides insight to managers regarding the effective use of specific internal audit factors and 
how they can enhance risk management effectiveness. Specifically, it provides a better understanding 
of how internal audit’s involvement, top management and risk-oriented internal audit can increase risk 
management effectiveness. According to our results, there is a positive and significant relationship be-
tween effective risk management, risk-based internal audit, internal auditors’ involvement in risk man-
agement and management support of risk management procedures.

The results of the present study should be considered in light of a number of limitations. The main limi-
tation of the study is that it cannot be generalized due to the limited sample size. Similarly, the data 
collected by survey was necessarily limited in order to restrict the length of the questionnaire and to 
maximize response rates. Further, the study has been conducted for only one region. Further research 
that examines risk management in other national settings could be undertaken, in order to enhance our 
knowledge regarding risk management. Additional research may also investigate some of the issues in 
more depth, for example, the role of audit committee or the role of external audit in risk management. 
Finally, qualitative methods such as interviews may help to further explain factors that affect risk man-
agement effectiveness. 
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