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1. Introduction 1 

Nowadays, integrated management systems are more and more often implemented in 2 

enterprises. These systems consist of various certified management systems implemented in the 3 

form of an integrated system, usually based on a quality management system. The integrated 4 

management system can be based on any existing certified management system based on the 5 

concept of ISO management system (Senczyk, 2014). 6 

The convergence of many elements of quality, environmental and occupational health and 7 

safety management systems and other systems based on ISO requirements causes that, among 8 

various types of organizations, there is a growing conviction about the need to integrate them 9 

into one general management system (Grudowski, 2001). This type of approach is now standard 10 

in many organizations and only in a few there are several systems functioning separately 11 

(Zymonik et al., 2013). The basic task of this kind of integration can be to streamline and 12 

optimize the processes implemented within the organization and to ensure cooperation of 13 

individual management systems, taking into account external processes implemented by 14 

suppliers and subcontractors (Ejdys et al., 2012).  15 

The purpose of this publication is to investigate the linear correlation relationship between 16 

the deployment of five certified management systems (ISO 9001:2015; ISO 14001:2015;  17 

ISO 27001:2013 and ISO 45001:2018) in organizations operating within the European Union.  18 

Organization's management system is an ordered set of management tools, procedures and 19 

rules, as well as the organization's management apparatus, which is related to the external 20 

environment (Krzyżanowski, 1992). The quality management system based on the ISO 9001 21 

standard concerns the management of the organization and its activities (Urbaniak, 2006; 22 

Krawczuk, 2016; Wolniak, 2017; Wolniak, and Sułkowski, 2015; Pacana, and Stadnicka, 23 

2017). Such system can function in any organization, regardless of its profile, if its aim is to 24 

meet the customers needs (Krawczuk, 2016; Malindžák et al., 2017; Gębczyńska, and Wolniak, 25 

2018; Wolniak, 2011, 2013, 2017, 2018; Sułkowski, and Wolniak, 2018; Wolniak, and 26 

Skotnicka-Zasadzień, 2014). 27 

The environmental management system, based on the requirements of the ISO 14001:2015 28 

standard, is a part of the organization's management system, which is used to implement the 29 

environmental policy and manage its various environmental aspects (Olkiewicz, and Wolniak, 30 

2018; Pacana et al., 2017; Psomas et al., 2011, Qi et al., 2013; Searcy et al., 2012). This system 31 

identifies potential environmental hazards related to the activities of the organization. It helps 32 

to identify prevention possibilities and how to respond to such threats (Pacana, and Ulewicz, 33 

2017).  34 

The occupational health and safety management system, based on the requirements of  35 

ISO 45001, is based on the directives of the International Labor Organization. Implementation 36 

of this standard allows deployment of systemic solutions in occupational health and safety, 37 
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which cause an increase in the efficiency of occupational health and safety management system 1 

in such aspects as: adaptation of the occupational health and safety management system to the 2 

changing environment, identification of both risks and opportunities, compliance with legal 3 

requirements and development of leadership and participation of employees in management 4 

(Ewertowski, 2018; Górny, 2017). 5 

ISO 27001 system is an international standard for information security management 6 

systems. Implementation of the ISO 27001 standard in an organization allows for maintaining 7 

confidentiality, integrity and availability of information that is of measurable value to the 8 

organization, or whose protection results from relevant legal regulations. ISO 27001 standard 9 

contains requirements for Information Security System. It defines the requirements necessary 10 

to establish, implement, manage, monitor and review the organization's documented 11 

information security management system (Wolska, 2012; Bielawa, 2008; Senkus, and 12 

Domańska-Szaruga, 2011; Maleszka, 2011).  13 

ISO 22000 standard – Food safety management systems. The requirements for each 14 

organization in the food chain focus on the traceability and safety of the production of raw 15 

materials and finished food products. The international standard specifies the requirements for 16 

the food safety management system for organizations in the food chain that must demonstrate 17 

their ability to control food safety risks to ensure that food is safe during consumption 18 

(Wysokińska-Senkus, 2010; Turlejska, 2010). 19 

2. Methodology 20 

The presented publication deals with the issue of relations between selected industry 21 

standards that make up an integrated management system. The focus was on the three most 22 

common systems: quality management system (ISO 9001:2015), environmental management 23 

system (ISO 14001:2015) and occupational health and safety management system  24 

(ISO 45001:2018). In addition, the analysis took into account two systems often occurring as 25 

components of integrated systems: ISO 27001:2013 information security management system 26 

and ISO 22000:2018 food safety management system. 27 

The analysis included countries belonging to the European Union, in which all analyzed 28 

certificates are present (thus, Malta, Luxembourg and Slovenia were not included). Number of 29 

individual certificates for the countries analyzed in the publication was assumed according to 30 

ISO Survey 2018 (ISO Survey, 2018). Relevant data is presented in Table 1. 31 

  32 
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Table 1.  1 
ISO 9001:2015; ISO 14001:2015; ISO 27001:2013; ISO 22000:2018 and ISO 45001:2018 2 

certificates in European Union countries 3 

No. Country 
ISO 

9001:2015 

ISO 

14001:2015 

ISO 

27001:2013 

ISO 

22000:2018 

ISO 

45001:2018 

1 Austria 4896 1079 391 82 175 

2 Belgium 4783 1012 208 161 50 

3 Bulgaria 6534 1946 404 361 78 

4 Czech Republic 12638 4266 711 165 26 

5 Croatia 2547 1024 158 71 5 

6 Cyprus 935 216 43 235 15 

7 Denmark 4975 1012 116 227 56 

8 Estonia 1639 520 19 23 314 

9 Finland 7739 1467 121 108 77 

10 France 58467 6084 925 154 208 

11 Germany  73559 8028 2003 479 483 

12 Greece 6773 1415 852 1996 15 

13 Hungary 9099 2391 735 258 24 

14 Ireland 2854 957 311 70 170 

15 Italy 125994 15118 1818 1376 1446 

16 Netherlands 13623 2181 1606 510 181 

17 Latvia 1113 336 44 63 4 

18 Lithuania 1967 914 149 60 57 

19 Poland 14964 2921 1503 815 99 

20 Portugal 8804 1382 160 452 201 

21 Romania 10916 4553 821 906 40 

22 Slovakia 3656 1687 150 88 69 

23 Spain 59425 12198 1950 793 670 

24 Sweden 9924 3598 266 62 410 

25 United Kingdom 36950 11201 4723 146 1525 

Source: own work on basis of data from: (ISO Survey, 2018). 4 

Since the integrated management systems are almost always based on a quality management 5 

system, the following hypothesis can be formulated: 6 

H1: the presence of other industry management systems is positively correlated with the 7 

presence of ISO 9001:2015 quality management system in organizations. 8 

3. Results and discussion 9 

Using data on the number of individual certified management systems in the studied 10 

countries of the European Union, Table 2 summarizes the linear correlations between individual 11 

certificates. The table shows that there are high correlation coefficients between numerous 12 

systems of statistical significance of α = 0.05 (Table 2 shows statistically significant 13 

correlations in bold). ISO 9001:2015 quality management system and ISO 14001:2015 14 

environmental management system are the most correlated – in this case the correlation 15 

coefficient is 0.903. Strong correlation of 0.963 is also present in the case of ISO 1400:2015 16 

environmental management system and ISO 45001:2018 occupational health and safety 17 
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management system. The third place is occupied by ISO 27001:2013 information security 1 

management system, which is correlated with occupational health and safety management 2 

system at the level of 0.791 and with environmental management system at the level of 0.764. 3 

As far as the quality management system based on ISO 9001:2015 requirements is 4 

concerned, it is correlated on a statistical significance level of α=0.05 with all other studied 5 

systems. This confirms the earlier H1 hypothesis and the claims present in the literature,  6 

that the quality management system is usually the basis for the implementation of all integrated 7 

systems. Very rarely there are organizations that implement other certified management 8 

systems without a quality management system.  9 

Table 2. 10 
Correlation between number of ISO 9001:2015; ISO 14001:2015; ISO 27001:2013;  11 

ISO 22000:2018 and ISO 45001:2018 certificates in European Union countries1 12 

 ISO 

9001:2015 

ISO 

14001:2015 

ISO 

27001:2013 

ISO 

22000:2018 

ISO 

45001:2018 

ISO 9001:2015 - 0.903 0.561 0.415 0.746 

ISO 14001:2015 0.903 - 0.764 0.381 0.863 

ISO 27001:2013 0.561 0.764 - 0.274 0.791 

ISO 22000:2018 0.415 0.381 0.274 - 0.218 

ISO 45001:2018 0.746 0.863 0.791 0.218 - 

Source: author’s own work. 13 

Figure 1 shows the relationship between the number of ISO 9001:2015 certificates and the 14 

number of ISO 14001:2018 certificates for the studied European Union countries.  15 

The figures in specific points denote individual countries in accordance with the ordinal number 16 

in Table 1. Based on the figure, one can say that for most of the countries there is a direct 17 

relation between the number of ISO 9001 certificates and the number of ISO 14001 certificates.  18 

                                                 
1 The table shows statistically significant correlations at the level of α = 0.05 in bold. 
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Figure 1. Relationship between the number of ISO 9001:2015 certificates and the number of  2 
ISO 14001:2015 certificates in the European Union countries. Source. Author’s own work. 3 

The number of ISO 14001 certificates in a given country can be defined as the following 4 

linear function of the number of ISO 9001 certificates. 5 

Number of environmental management system certificates = 1,141.92 + 0.122 *  6 

Number of quality management system certificates 7 

Most of the studied countries, except four of them, are in the confidence interval of 0.95.  8 

In two countries (Spain and the United Kingdom) there is an over-representation of 9 

implemented environmental management systems in comparison with quality management 10 

systems. In two countries (France and Germany) there is a slight over-representation of quality 11 

management systems, in comparison with the number of implemented environmental 12 

management systems. An interesting case is Italy, where there is the highest number of certified 13 

quality and environmental management systems in the European Union. Causes of this 14 

phenomenon are widely discussed by the author of this publication in: (Horodecka, and 15 

Wolniak, 2015). 16 

  17 



Quantitative relations between the implementation... 641 

Another figure, Figure 2, shows the relationship between the number of ISO 9001:2018 1 

certificates and the number of ISO 45001:2018 certificates for the studied European Union 2 

countries. The figures in specific points denote individual countries in accordance with the 3 

ordinal number in Table 1. Based on the figure, one can say that for most of the countries there 4 

is a direct relation between the number of ISO 9001 certificates and the number of  5 

ISO 14001:2018 certificates.  6 

The number of ISO 45001 certificates in a given country can be defined as the following 7 

linear function of the number of ISO 9001 certificates. 8 

Number of occupational health and safety management system certificates =  9 

59.58 + 0.0101 * Number of quality management system certificates 10 

In the case of analysis presented in Figure 2, also most of the studied countries, except five 11 

of them, are in the confidence interval of 0.95. In three countries (Estonia, Sweden and the 12 

United Kingdom) there is an over-representation of implemented occupational health and safety 13 

management systems in comparison with quality management systems. This situation is 14 

present, in particular, in the United Kingdom, which features the highest number of 15 

implemented occupational health and safety management certificates in the European Union, 16 

while the number of implemented quality management certificates is moderate. Analyzing 17 

historical data, one can observe a decrease in the number of implemented and certified quality 18 

management systems and an increase in the number of certified environmental and occupational 19 

health and safety management systems in United Kingdom. Many organizations in this country 20 

have resigned from implementing a quality management system, unless an integrated system is 21 

implemented – then the quality management system is a part of the whole management system 22 

of the organization. In this country, which was a pioneer in the implementation of quality 23 

management systems, there is a clear shift towards the implementation of industry systems. 24 

This is confirmed by the analysis of data concerning the implementation of safety management 25 

systems based on the ISO 27001:2015 standard (Table 1). Also in this case, in the United 26 

Kingdom there is the highest number of those certificates among all European Union countries. 27 
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Figure 2. Relationship between the number of ISO 9001:2018 certificates and the number of  2 
ISO 45001:2015 certificates in the European Union countries. Source. Author’s own work. 3 

Similarly as in the case of analyzing the relation between quality and environmental 4 

management systems, also in this case, for the same two countries (France and Germany) there 5 

is a slight over-representation of quality management systems in comparison with the number 6 

of implemented occupational health and safety management systems. Also here, Italy is  7 

a country with very high number of occupational health and safety management systems.  8 

A scatter diagram for the relationship between the number of certificates of the 9 

environmental management system and the quality management system is presented  10 

in Figure 3. There is a linear correlation at the significance level of α = 0.05 between analyzed 11 

variables.  12 

The number of ISO 45001:2015 certificates in a given country can be defined as the 13 

following linear function of the number of ISO 14001:2015 certificates. 14 

Number of occupational health and safety management system certificates =  15 

-48.429 + 0.087 * Number of environmental management system certificates 16 

The data presented in Figure 3 confirms the previous analyses. In the case of three countries 17 

(Estonia, Sweden and the United Kingdom) there is an over-representation of occupational 18 

health and safety management systems in comparison with environmental management 19 

systems, while this phenomenon is especially strong in the United Kingdom. In five countries 20 

(Czech Republic, France, Germany, Romania and Spain) there is an over-representation of 21 
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environmental management systems. In particular, in the case of France and Germany,  1 

a traditional pathway to implementing certified management systems can be observed:  2 

the predominance of quality systems over environmental ones, which, in turn, predominate over 3 

the occupational health and safety management systems.  4 
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Figure 3. Relationship between the number of ISO 14001:2018 certificates and the number of  6 
ISO 45001:2015 certificates in the European Union countries. Source. Author’s own work. 7 

4. Conclusion 8 

The analysis of data concerning the number of ISO 9001:2015, ISO 14001:2015,  9 

ISO 27001:2013, ISO 22000:2018 and ISO 45001:2018 certificates implemented in the 10 

European Union countries allows to conclude that there are correlations between the number of 11 

implemented particular standards. In particular, the presence of a standard concerning the 12 

quality management system ISO 9001 is positively correlated with all other analyzed certified 13 

management systems. The results of the analysis support the H1 hypothesis, which says:  14 

the presence of other industry management systems is positively correlated with the presence 15 

of ISO 9001:2015 quality management system in organizations. 16 
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The analysis of correlations between particular standards is important to know if the 1 

standards are implemented accordingly or separately. The integrated management systems 2 

which are implemented nowadays consist of particular standardized systems. Organization to 3 

achieve potential to implement integrated system should have some standardized systems 4 

implemented accordingly. Information’s about correlations between particular system could 5 

help government to establish policy to emphasis implementation of those systems which are 6 

not widely widespread.  7 

In most European Union countries, implementation of particular standards, especially  8 

ISO 9001, ISO 14001 and ISO 45001, is strongly correlated. There are, however, some 9 

exceptions. Especially in the United Kingdom, one can observe a shift from ISO 9001 standard 10 

towards more and more common implementation of ISO 14001 and ISO 45001 standards,  11 

as well as other industry standards. In turn, in France and Germany, certified management 12 

systems are, first of all, based on ISO 9001 quality management standards, while 13 

implementation of environmental and occupational health and safety management systems 14 

takes place with some delay. A different case is Italy, a country which, in absolute values,  15 

ranks first in the European Union in terms of certified ISO 9001 and ISO 14001 systems, second 16 

in terms of number of ISO 45001 and ISO 22000 certificates, and fourth in terms of ISO 27001 17 

certificates.  18 
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