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Abstract 
The subject matter of this paper are business operations of companies and the research covers 
companies from conducted efficiency audits. Efficiency audit was conducted by the State Audit 
Office. The State Audit Office is the highest auditing institution in the Republic of Croatia. In 
addition to the financial audit, the Office also performs efficiency audits. Audits of the 
effectiveness of achieving results and achieving business goals of companies owned by local and 
regional self-governments had been performed and individual reports and summary report has 
been drafted. Information on the operations of companies was collected via the research of 
individual reports. Values in individual reports are usually displayed in absolute terms. This 
paper applies statistical analysis of company business operations via relative numbers, during a 
period of three years. Companies are grouped according to realized annual revenues. Conclusions 
on the participation of companies, grouped according to realized revenues, in total realized 
revenues and total realized founder’s grants are drawn and the resulting data is compared. The 
assumption that most of the companies covered in this paper are among the companies that have 
a minimum annual income has been confirmed. The same companies have the largest share in the 
overall realized income of companies and they realize significant founder’s grants. For better 
understanding of statistical analysis results we used graphical representations.  
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Introduction 
The State Audit Office performs financial audits which give an opinion on the entity's 

operations and performance audits which provide recommendations for improving business 
operations. The research in this paper on business operations of companies owned by local and 
regional self-governments is based on data from 20 individual efficiency audit reports. Individual 
reports included a total of 92 companies. Individual reports covered companies from the county 
in which the company performs its operations, and they include data on operations for years 
2010, 2011 and 2012. Summary report provides information on the recommendations from all 
performed efficiency audits. Companies covered by the efficiency audit performed different 
operations. Common to all companies is that they were established by local and regional self-
governments. The subject matter of efficiency audit was the achievement of results and 
achievement of business goals. 

  
Audits  

The basic law regulating audit is the State Audit Office Act (Official Gazette 80/11) according to 
which the audit is examination of documents, papers, statements, internal control and internal 
audit systems, accounting and financial procedures and other records in order to determine 
whether financial reports represent true financial position and financial activity results in 
accordance with accepted accounting principles and accounting standards. An audit is also a 
procedure of examining financial transactions in terms of legal use of resources. An audit also 
includes an assessment of the efficiency and effectiveness of activities and an assessment of the 
effectiveness of achieving business goals or objectives of individual financial transactions, 
programs and projects. The primary tasks of the audit are focused on financial activities, but also 
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include activities in order to determine the effectiveness, cost-effectiveness and efficiency. Audits 
are conducted in accordance with international auditing standards and appropriate code of ethics. 
The standards are used to achieve the quality and professionalism of work and are developed 
through international cooperation. The audits are conducted in a manner and according to the 
procedures determined by the auditing standards framework of the International Organization of 
Supreme Audit Institutions (INTOSAI). It is important to emphasize that the focus of efficiency 
audit is on optimal use of resources, but it can cover the overall business operations or a specific 
part, projects or activities of the audited entity, thereby assessing the effectiveness, cost-
effectiveness and efficiency, and audits differ in selection criteria regarding assessment and 
auditing methods are not standardized etc. 
International Organisation of Supreme Audit Institutions passed the standards. In ISSAI 100 
standard (International Standards of Supreme Audit Institutions) provides Fundamental Principles 
of Public-Sector Auditing. ISSAI 100, item 22 (p. 5) states that there are three main types of 
public sector audits, financial audits, efficiency audit and compliance audit. Efficiency is 
examined in relation to certain criteria and analyses the causes of deviations from these criteria. 
The aim is to answer the key audit questions and make recommendations for improvements. 
ISSAI 300 provides Fundamental Principles of Performance Auditing. ISSAI 300 in item 11 (p. 
2) defines the economy, efficiency and effectiveness:  
“ The principle of economy means minimising the costs of resources. The resources used should 
be available in due time, in and of appropriate quantity and quality and at the best price.  
 The principle of efficiency means getting the most from the available resources. It is concerned 
with the relationship between resources employed and outputs delivered in terms of quantity, 
quality and timing.  
 The principle of effectiveness concerns meeting the objectives set and achieving the intended 
results.“ 
The main objective of performance auditing is constructively to promote economical, effective 
and efficient governance. It contributes to accountability and transparency. 
When performing business success audit methods such as samples, questionnaires, observations 
and analysis of documentation are used. This paper gives integrated data on companies from 
individual reports. Companies were grouped in classes, formed according to the size of the total 
annual revenue. We calculated the arithmetic mean, or average revenue of the company in years 
2010, 2011 and 2012, and we calculated the average grants. Statistical analysis using the relative 
numbers (percentages) was performed. The results are presented graphically. Conducting 
performance audits is becoming increasingly important because of affecting the use of resources 
of the public sector in achieving greater value for money. Companies owned by local and 
regional self-governments keep books and compile financial statements according to accounting 
for entrepreneurs as prescribed by the Accounting Act (Official Gazette 109/07, 54/13 and 
121/14). Local government units own companies engaged in various activities, from promoting 
regional development, project preparation, charging utility services, publishing and printing 
activities and other. 
The objectives of audits were: to check whether set business objectives are in accordance with the 
plans and expectations of the founder, to check whether companies achieve planned business 
objectives, to determine whether proper measuring and business performance monitoring was 
established, to check whether companies achieved satisfactory operating results and to assess 
whether a planned purpose of their establishment was fulfilled. Effectiveness evaluation was used 
for giving recommendations for achieving higher efficiency results and business goals. 
Implementation of recommendations should contribute to the achievement of greater 
responsibility by focusing on strategic objectives in accordance with the founder’s plans and 
more effective operation of companies.  
According to Akrap, V. et al. (2009, p. 153) effectiveness audit process attempts to identify areas 
where inefficient spending of public funds, lack of service quality or significant deviation from 
the agreed deadlines or set goals can be observed. 



Business performance audit results in recommendations for improvement that should help to 
strengthen accountability in the public sector, improving the activities related to control and 
planning and contribute to efficient, effective and economical use of public sector resources in 
achieving the desired goals.  
  
Analysis of company business operations 
  
Business operation analysis is based on research data from 20 individual efficiency audit reports 
of companies owned by local and regional self-governments (the Republic of Croatia has 20 
counties and the city of Zagreb, which has the status of both city and county). According to the 
summary report of the State Audit Office on efficiency audit of achieving results and achieving 
business goals of companies owned by local and regional self-governments, (2014, p. 5) of a total 
of 92 companies, 78 were operating with financial support from the founder and 14 were 
operating without the financial support of the founder. Performed research involved 92 
companies. Tables 1, 2, 3 and 4 provides an overview of data on the operations of companies for 
years 2010, 2011 and 2012. 
Table 1 consists of 92 companies classified according to generated annual revenue size. To 
determine the optimal number of lines we used Sturges rule. According to Horvat & Mijoč (2014, 
p. 48) Sturges rule is used to determine the optimal number of rows (grades) for grouping N data 
in k numerical groups (1): 

k = 1 + 3.3 log N       (1) 
In accordance with Sturges rule (1) the optimal number of rows (grades) in our example is 
calculated: 

k ≈ 1 + 3.3 log N 
k ≈ 1 + 3.3 log 92 
k ≈ 7.48049 ≈ 7 

According to Sturges rule recommendation for frequency distribution table we have created 
seven numerical groups. We have formed different size grades.  
  
Table 1: Companies according to realized revenues 
 

Number. 

Realized 

annual 

income:in 

milions of 

HRK 

2010. 2011. 2012. 

number of 

companies  

revenues in 

HRK  

number of 

companies 

revenues in 

HRK 

number of 

companies 

revenues in 

HRK 

1 2 3 4 5 6 7 8 

1. 0 – 5 83 126,615,756 81 134,218,674 81 139,317,732 

2. 5 – 10 4 28,392,940 5 32,340,175 5 36,722,197 

3. 10 – 20 3 39,788,129 4 45,728,675 3 35,382,535 

4. 20 – 40 1 24,817,331 1 24,151,041 2 47,409,009 

5. 40 – 100 0 - 0 - 0 - 

6. 100 – 120 1 105,178,224 1 106,544,308 0 - 

7. 120 – 140 0 - 0 - 1 128,644,092 

TOTAL 92 324,792,380 92 342,982,873 92  387,475,555 

Source: created by the authors according to the data of the State Audit Office of Audit Activity 
Report, results and objectives of the Company, individual reports by county (20 reports) 
 
Formed grades show realized annual revenues in millions of HRK. The majority of companies, in 
all three years, are in a class which includes companies that generate annual revenues up to HRK 
5 million. For comparison we note that 7, 645 086 HRK = 1 EUR (middle exchange rate of the 
Croatian National Bank determined as of March 25

th
 2015), i.e. an annual income of HRK 

5,000,000 = EUR 654,014.87  



According to the data from Table 1 (columns 4, 6 and 8) we calculate the average income of the 
company in years 2010, 2011 and 2012.  
According to Horvat & Mijoč (2014, p.111) the arithmetic mean (non-clustered sequence) is 
calculated as follows: 

         (2) 

  
In accordance with the above expression (2), an average income is calculated: 

in 2010.  =   =  3,530,352 kn 

     

in 2011.  =    =  3,728,075 kn 

    

in 2012.  =    =  4,211,691 kn 

  
We conclude that the average income of the company in the observed period tends to increase. 
 
According to the data from Tables 2, 3 and 4 (column 7) we calculate the average grants by the 
founder. Total realized support for 2010 (Table 2, column 7) is divided by the number of 
companies (92) and average grants for 2010 are calculated. By using the expression (2) we 
calculate the average support for each company for years 2010, 2011 and 2012: 
 

The average grant in 2010          78,478,749 / 92 = 853,029.88 ≈ HRK   853 030  
The average grant in 2011          81,811,823 / 92 = 889,258.95 ≈ HRK   889 259  
The average grant in 2012          83,219,443 / 92 = 904,559.16 ≈ HRK   904 559  

  

We conclude that the average grant by the founder in the observed period tends to increase. 
We calculate the share of realized grants in overall revenues for each year. Overall grants for 
each year are divided by overall company revenues (92) and multiplied by 100 (Tables 2, 3 and 4, 
total in column 7 is divided by the total in column 5 in each table). We get a share of grants at the 
level of all companies: 

in 2010        78,478,749 / 324,792,380 x 100 = 24.16% 
in 2011        81,811,823 / 342,982,873 x 100 = 23.85% 
in 2012        83,219,443 / 387,475,555 x 100 = 21.48% 

 

We conclude that the share of founder’s grants at the level of all companies has decreased in the 
observed period.  
The following section provides information on the number of companies, revenues and grants by 
the founder in absolute numbers. Statistical analysis was carried out by calculating the relative 
frequencies (percentages). According to Horvat & Mijoč (2014, p. 50), the relative frequency is 
recorded in the form of a proportion or is multiplied by 100 for easier interpretation in the case of 
percentages: 
 

                      (Percentages) (3) 

 
Shares in percentages calculated by the above expression (3) are presented in Tables 2, 3 and 4, 
columns 4, 6 and eighth. 
 
 
 
 



Table 2: Companies according to realized revenues and the support of the founder - relative 
frequencies (percentages) for 2010 
                  In HRK 

Number. 
Achieved annual 

income in 
millions of HRK 

Number of 
companies 

 

% 

Revenues in 

HRK 

 

% 

Founder’s 

grants in HRK 

 

% 

1 2 3 4 5 6 7 8 

1. 0 – 5 83 90.22 126,615,756 38.99 61,308,385 78.12 

2. 5 – 10 4 4.34 28,392,940 8.74 8,077,648 10.29 

3. 10 – 20 3 3.26 39,788,129 12.25 0,00 - 

4. 20 – 40 1 1.09 24,817,331 7.64 9,092,716 11.59 

5. 40 – 100 0 - - - - - 

6. 100 – 120 1 1.09 105,178,224 32.38 0,00 - 

7. 120 – 140 0 - - - - - 

TOTAL 92 100 324,792,380 100 78,478,749 100 

Source: created by the authors  
 
 
Table 3: Companies according to realized revenues and the support of the founder - relative 
frequencies (percentages) for 2011 

In HRK 

Number. 
Achieved annual 

income in 
millions of HRK 

Number of 
companies 

 

% 

Revenues 

in HRK  

 

% 
Founder’s 

grants in HRK 

 

% 

1 2 3 4 5 6 7 8 
1. 0 - 5 81 88.05 134,218,674 39.13 64,176,527 78.44 
2. 5-10 5 5.43 32,340,175 9.43 4,213,661 5.15 
3. 10 - 20 4 4.34 45,728,675 13.33 4,523,943 5.53 
4. 20 - 40 1 1.09 24,151,041 7.04 8,897,692 10.88 
5. 40 - 100 0 - - - - - 
6. 100 - 120 1 1.09 106,544,308 31.07 0,00 - 
7. 120 - 140 0 - - - - - 

 TOTAL 92 100 342,982,873 100 81,811,823 100 

Source: created by the authors  
 
 
Table 4: Companies according to realized revenues and the support of the founder - relative 
frequencies (percentages) for 2012 
                               in HRK  

Number. 
Achieved annual 

income in 
millions of HRK 

Number of 
companies 

 

% 
Revenues 
in HRK 

 

% 
Founder’s 

grants in HRK 

 

% 

1 2 3 4 5 6 7 8 
1. 0 - 5 81 88.05 139,317,732 35.95 64,696,780 77.74 
2. 5-10 5 5.43 36,722,197 9.48 5,438,684 6.54 
3. 10 - 20 3 3.26 35,382,535 9.13 3,778,222 4.54 
4. 20 - 40 2 2.17 47,409,009 12.24 9,305,757 11.18 
5. 40 - 100 0 - - - - - 
6. 100 - 120 0 - - - - - 
7. 120 - 140 1 1.09 128,644,092 33.20 0,00 - 

TOTAL 92 100 387,475,555 100 83,219,443 100 

Source: created by the authors  
 
 



From the statistical analysis of the data, we conclude that in all three years: 
- of all companies covered by the audit, the largest number, or share, companies that 

generate annual revenues up to 5 million, 
- in the total realized revenues by all companies, the highest revenues are generated, i.e. 

with the highest share in the realization, by companies that are in the first group (first 
grade formed) with the realization of individual annual total revenues of up to HRK 5 
million, 

- on the total realized revenues from grants, the highest revenues are generated, i.e. with the 
highest share in the realization, by companies with the realization of individual annual 
total revenues of up to HRK 5 million. 

The results of the statistical analysis using the relative frequencies (percentages) are presented 
graphically show. 
 
Figure 2:  Companies, revenues and support founder 
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Source: Authors, according to The State Audit Office of The Republic of Croatia 
 
For an overview of relative frequency from Tables 2, 3 and 4 we used the bar chart. Newbold, 
Carlson & Thorne (2010, p. 14) state that the bar charts and structural circles are standardly used 
for the presentation of qualitative data. If our intent is to attract attention to the frequency of each 
category, we will draw a bar chart. The data in that case is presented by a bar chart called parallel 
or clustered graph.  
In the process of performed audit, recommendations have been issued to companies. According 
to the Report on performed effectiveness of achieving results and achieving business goals audit 
of companies owned by local and regional self-governments (p. 11) companies and areas where 
recommendations were given are listed. Table 5 provides an overview of the areas in which 
recommendations were given and the number of companies. Recommendations were given in 
five areas. A total of 273 recommendations were given. Most recommendations were given in the 
area of "measuring business results," while the fewest were given for "achieving the purpose of 
the establishment". Newbold, Carlson & Thorne (2010, p. 15) state that if you want to focus on 
the proportions of frequencies in each category, in all likelihood, you will use the structural 
circuit, in order to present the division of a whole into its constituent parts. The size of each clip 
is proportional to the associated frequency. Figure 3 shows the share of recommendations by 



area. And if the frequencies are percentage, sector size is determined by the expression (Šošić, 
2004, p. 21): 
    si = Pi x 3.60        (4) 
 
By applying the above equation (4) in Table 5, column 5, we have calculated the circle sectors. 
 
Table 5: An overview of areas where recommendations were given to companies 
                                                                                                                                    

Num. Area 
The number of 

companies that were 
given recommendations 

Share 
in % 

Circle 
sectors, 
degrees 

1 2 3 4 5 
1. Setting business objectives 83 30.4 109,44º 
2. Measuring of business results 86 31.5 113,40º 

3. 
Achieving the purposes of 
establishing 

16 5.9 
21,24º 

4. Financing of business activities 45 16.4 59,04º 
5. Other irregularities 43 15.8 56,88º 

Total recommendations 273 100 360º 
Source: by the authors, according to data from the Report on performed effectiveness of 
achieving results and achieving business goals audit of companies owned by local and regional 
self-governments 
 
Figure 3:  The areas in which recommendations were given 
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Conclusions 
This paper confirms the assumption that the companies owned by local units, involved in 

this study, significantly differ in the size realized revenues. They are also significantly different 
according to participation of founder’s grants as a funding source. The dependence of companies 
on the budget of the local unit as the source of funding was confirmed, through the realization of 
founder’s grants. Through the implementation of audit recommendations, companies should 
improve their business operations. Improved efficiency and elimination of irregularities and 
omissions in setting business objectives and business results should be achieved. Available data 
for years 2010, 2011 and 2012, have enabled us to analyse using relative numbers, through which 
we have drawn conclusion. Conducted statistical analysis showed a significant share of grants in 



the revenues during the observed period. Of the total number of companies (92), the majority of 
companies have achieved annual revenues of up to HRK 5,000,000 million, and these same 
companies participated with the largest percentage in the realization of total revenue, and have 
participated with the highest percentage in the realized grants. Analysis procedures should be 
directed towards companies for which we have found that participate with the highest percentage, 
i.e. significantly, in the realization of overall revenue. More detailed analysis of changes in 
overall revenues could be performed on the basis of observed data for several observed years, 
through a trend that would allow monitoring trends of observed phenomena. 
  

Brief biographies of the authors 
Author 1 
Dubravka Mahaček is an authorized senior state auditor. She is employed with the State 

Audit Office. She has received an academic title of assistant professor in the scientific fields of 
Social sciences, scientific field of economics, accounting science branch at the Faculty of 
Medicine in Osijek. 

Author 2 
Aleksandar Včev is the dean with an academic title of professor at the Faculty of 

Medicine in Osijek. In 2004 he was given the status of specialists in gastroenterology and was 
given the primaries title by the Ministry of Health and Social Welfare of the Republic of Croatia.  

 
References 

  
1. Akrap, V. et al . ( 2009) . Državna revizija, Zagreb: MASMEDIA d.o.o. 

2. Official Gazette (2011) Zakon o Državnom uredu za reviziju, Narodne novine No. 80/11 

Official Gazette (2007, 2013, 2014) Zakon o računovodstvu, Narodne novine No. 109/07, 

54/13, 121/14 

3. Newbold, P., Carlson, W.L., Thorne; B. (2010) Statistika za poslovanje i ekonomiju, 

Original name: Statistics for Business and Economics, 6
th

 edition. Zagreb: MATE  

4. The State Audit Office, Izvješće o obavljenoj reviziji učinkovitosti postizanja rezultata i 

ostvarivanja ciljeva poslovanja trgovačkih društava u vlasništvu jedinica lokalne i 

područne (regionalne) samouprave, listopad 2014., Available from: 

http://www.revizija.hr/izvjesca/2014/rr-2014/revizije-ucinkovitosti/rezultati-i-ciljevi-u-

trgovackim-drustvima/izvjesce-o-obavljenoj-reviziji-ucinkovitosti-postizanja-rezultata-i-

ostvarivanja-ciljeva-poslovanja-td-u-vlasnistvu-jlprs-2.pdf (2015-3-16) 

5. The State Audit Office, Izvješća o obavljenim revizijama, rezultati i ciljevi u trgovačkim 

društvima, pojedinačna izvješća po županijama (20 izvješća), Available from: 

http://www.revizija.hr/hr/izvjesca/redovne-revizije-2014 (2014-10-15) 

6. Hrvatska narodna banka, Tečajna lista broj 59, http://www.hnb.hr/tecajn/htecajn.htm 

(2015-03-25) 

7. International Organisation of Supreme Audit Institutions, ISSAI 100, Fundamental 

Principles of Public-Sector Auditing, str. 5,  Available from: 

http://www.issai.org/media/69909/issai-100-english.pdf  (2015-3-19) 

8. International Organisation of Supreme Audit Institutions, ISSAI 300, Fundamental 

Principles of Performance Auditing, str. 2,  Available from: 

http://www.issai.org/media/69911/issai-300-english.pdf (2015-3-15) 

9. Horvat, J. and Mijoč, J. (2014) Osnove statistike, drugo dopunjeno izdanje. Zagreb: 

Ljevak 

10. Šošić, I. (2004) Primijenjena statistika, Zagreb: Školska knjiga 

http://www.revizija.hr/izvjesca/2014/rr-2014/revizije-ucinkovitosti/rezultati-i-ciljevi-u-trgovackim-drustvima/izvjesce-o-obavljenoj-reviziji-ucinkovitosti-postizanja-rezultata-i-ostvarivanja-ciljeva-poslovanja-td-u-vlasnistvu-jlprs-2.pdf
http://www.revizija.hr/izvjesca/2014/rr-2014/revizije-ucinkovitosti/rezultati-i-ciljevi-u-trgovackim-drustvima/izvjesce-o-obavljenoj-reviziji-ucinkovitosti-postizanja-rezultata-i-ostvarivanja-ciljeva-poslovanja-td-u-vlasnistvu-jlprs-2.pdf
http://www.revizija.hr/izvjesca/2014/rr-2014/revizije-ucinkovitosti/rezultati-i-ciljevi-u-trgovackim-drustvima/izvjesce-o-obavljenoj-reviziji-ucinkovitosti-postizanja-rezultata-i-ostvarivanja-ciljeva-poslovanja-td-u-vlasnistvu-jlprs-2.pdf
http://www.revizija.hr/hr/izvjesca/redovne-revizije-2014
http://www.hnb.hr/tecajn/htecajn.htm
http://www.issai.org/media/69909/issai-100-english.pdf
http://www.issai.org/media/69911/issai-300-english.pdf

