
S I L E S I A N  U N I V E R S I T Y  O F  T E C H N O L O G Y  P U B L I S H I N G  H O U S E  

 

SCIENTIFIC PAPERS OF SILESIAN UNIVERSITY OF TECHNOLOGY 2024 

ORGANIZATION AND MANAGEMENT SERIES NO. 195 

http://dx.doi.org/10.29119/1641-3466.2024.195.31  http://managementpapers.polsl.pl/ 

ANALYSIS OF SELECTED MODELS OF MANAGEMENT SYSTEM 1 

INTEGRATION – PREVIOUS EXPERIENCE AND DEVELOPMENT 2 

PROSPECTS  3 

Magdalena SKOREK1*, Michał MOLENDA2, Andrzej KACZMARCZYK3,  4 

Marek ROSZAK4 5 

1 School of Doctors, Silesian University of Technology, PGO S.A. Pioma-Odlewnia Foundry, Branch on 6 
Piotrków Trybunalski; mskorek@polsl.pl, ORCID: 0009-0006-7268-655X 7 

2 Silesian University of Technology, Faculty of Organization and Management, Department of Economics and 8 
Computer Science; michal.molenda@polsl.pl, ORCID: 0000-0002-0276-742X  9 

3 PGO S.A. Pioma-Foundry, Branch on Piotrków Trybunalski; andrzej.kaczmarczyk@pgosa.pl,  10 
ORCID: 0009-0006-7901-537X 11 

4 Silesian University of Technology, Faculty of Mechanical Engineering, Department of Engineering Materials 12 
and Biomaterials; marek.roszak@polsl.pl, ORCID: 0000-0002-4035-8360 13 

* Correspondence author 14 

Purpose: Comparison of management system integration models. 15 

Design/methodology/approach: The analysis of management system integration models was 16 

based on a review of available literature. 17 

Findings: Systematizing current knowledge about models for integrating standard management 18 

systems. Indication of the differences in these models. 19 

Originality/value: The article schedules the further direction of research of integration of 20 

management systems. 21 

Keywords: integration of management systems, models of integration, quality management 22 

system, environmental management system, occupational health and safety management 23 

system. 24 

Category of the paper: review article, review of the literature. 25 

1. Introduction 26 

In a dynamic and changing environment, the organization is looking for effective solutions 27 

in terms of quality, environment and occupational safety. Ensuring product quality, limiting the 28 

negative impact on the organizational environment and ensuring occupational safety are 29 

becoming one of the most important tasks of today's global management staff. The International 30 

Organization for Standardization (ISO) develops management standards in the above-31 

mentioned aspects, which facilitates the planning of management activities in the organizations. 32 
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This is possible thanks to the ISO 9001, ISO 14001, ISO 45001 standards, which contain 1 

guidelines for managers regarding quality, environmental and safety management.  2 

The individuality of standards and the systems often implemented on their basis make the 3 

integration of these systems in order to rationalize managerial practices in the mentioned areas 4 

extremely important (Roszak, 2016; Molenda, 2015; Algheriani et al., 2019; Daneshjo et al., 5 

2021; Domingues et al., 2016; Popescu et al., 2006; Luchian, I., Luchian, C.E., 2017; 6 

Velmakina et al., 2018; Maier et al., 2014; Barbosa et al., 2022; Niculare et al., 2019). 7 

Taking into account the importance and topicality of management system integration issues, 8 

the article analyzes the current development of management system integration models. 9 

Due to the important context of the time of creation of the models, they are presented 10 

chronologically from 1990 to the present. 11 

2. General concept and benefits of integration management system 12 

The organizations may have one certified management system, or the organization may 13 

decide to implement another system. Combining independent, accredited management systems 14 

in the organization results in integration. This activity aims to improve and optimize processes 15 

inside the organization. The integration process allows collaboration between individual 16 

systems, which considers external activities by suppliers and subcontractors (Matuszak-17 

Flejszman, 2010). 18 

In source literature, many authors, e.g., Fresner and Engelhardt (Fresner, Engelhardt, 2004), 19 

Karapetrovic (Karapetrovic, 2002) or Labodová (Labodová, 2004), define the integration 20 

management system as a combination of a quality management system, an environmental 21 

management system, and an occupational health and safety management system (Asif et al., 22 

2009). The integrated system combines all management systems into one coherent system to 23 

achieve the company's intended purpose (Olaru et al., 2014). 24 

The concept of an integrated management system was created from the need to provide the 25 

customer with a high-quality product or service, considering many issues, e.g., processes 26 

operating in the company, work environment, and impact on the surrounding environment. 27 

Implementing and using one standard management system in the organization brings many 28 

benefits (Asif et al., 2009). We can include (Olaru et al., 2014): 29 

 Increasing prestige in the organization and competitiveness in the market. 30 

 Reducing the costs of audits and the certification process due to having only one 31 

integrated system. 32 

 Reducing the quantity of documentation. 33 

 A holistic approach to management. 34 
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Indeed, managing an organization within one standard system is more straightforward. 1 

When implementing a single management system, the organizations use the appropriate  2 

ISO standard for the management system, which contains the minimum requirements for 3 

functioning the implemented system, planning, supervision, and improvement that the 4 

organization should take. The International Organization for Standardization (ISO) does not 5 

provide strategies and methods for integrating management systems (Asif et al., 2009). 6 

Regarding integration, the BSI British Standards Institution issued only the PAS 99:2012 7 

specification (Publicly Available Specification of standard management system requirements 8 

as a framework for integration). The PAS specification defines the basic requirements for 9 

integrating a management system (PAS 99:2012, 2012). 10 

Every year, the International Organization for Standardization researches certificates 11 

regarding management system standards. The ISO report for 2022 shows, among others, the 12 

total number of valid certificates for the 16 - ISO management system standards. The following 13 

standards occupy the first three positions: ISO 9001:2015, ISO 14001:2015, and  14 

ISO 45001:2018, which confirms that they are the most frequently certified standards in 15 

organizations – table 1 (ISO: Global standards…, 2023). 16 

Table 1. 17 
Number of valid certificates for implemented management systems in 2022 (own elaboration 18 

based on [https://www.iso.org/home.html]) 19 

ISO Standards Number of valid certificates 

ISO 9001:2015 1 265 216 

ISO 14001:2015 529 853 

ISO 45001:2018 397 339 

 20 

An integrated management system can be built from the moment the decision is made to 21 

implement management systems in the organization, or the implementation of management 22 

systems and their integration takes place in stages, which rely on implementing systems into 23 

one already implemented and functioning management system. The last possible scheme is the 24 

function of systems independently - autonomous systems. System integration variants are 25 

shown in Figure 1 (Ejdys et al., 2012). 26 
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 1 

Figure 1. Variant of system integration.  2 

Source: Nowosielski, 1999. 3 

By analyzing the integration process of management systems, it is also possible to determine 4 

its level. The essence of integration is between the level of no integration, i.e., individual 5 

systems operate independently of each other in the organization, and the level of full integration, 6 

where all systems function within one standard system (Figure 2) (Kafek, 2017). 7 

 8 

Figure 2. The essence of integration of management systems.  9 

Source: Kafel, 2017, pp. 84-91. 10 

An integrated management system provides advanced agreement with requirements, 11 

including specific needs or expectations. The quality requirements the customer sets are 12 

essential for the quality management system. However, the requirements raised in the extent of 13 

the environmental management system and occupational health and safety mainly concern 14 

domestic and international legal requirements. Each of these systems requires compliance with 15 



Analysis of selected models… 519 

regulations. Obtaining only a certificate requires identifying the relevant legal regulations for 1 

an organization (Ejdys, 2012). 2 

Integration of management systems should be implemented simultaneously on two levels: 3 

strategic and operational. Integration at the strategic level should lead to the development of  4 

an integrated management system policy because it will be possible to define common aims, 5 

plans, and operational programs for the integrated systems. At the operational level,  6 

the integration of management systems should be based on the documentation, which is 7 

required by standards and standardization of documentation (Figure 3) (Ejdys, 2012). 8 

 9 

Figure 3. Areas of integration of management systems.  10 

Source: Ejdys, Kobylińska, Lulewicz-Sas, 2012, pp. 5-25. 11 

Benefits of integrating management systems (Węgrzyn, 2007): 12 

 Facilitation of management process in the organization within one standard system. 13 

 Simplifying system documentation. 14 

 Minimization of system procedures and instructions in connection with the development 15 

of documents containing simultaneously quality, environmental, and occupational 16 

health and safety requirements. 17 

 Saving technical resources and effortfulness by doing joint audits and corrective actions. 18 

 Reducing the costs of the certification process and system control. 19 

 The use of the Deming cycle for one system means that related systems are also 20 

improved. 21 

 Improve the image of the company, Increasing employee involvement. 22 

  23 
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3. Review of integration of management system models 1 

The amendment of ISO standards for the quality management system, environmental 2 

management system, and occupational health and safety management system over the years has 3 

significantly impacted the interpretation of the management system integration model.  4 

The rest of the article will present an analysis of management systems integration models 5 

available in the literature, taking into account the chronology of their creation and changes in 6 

published standards in the field of management systems. The history of changes in standards in 7 

the field of management systems is the reason why the authors divided them into three periods. 8 

The first period was until 2000 due to the revolutionary amendment of the ISO 9000 series 9 

standard family. The fundamental changes include adopting a process approach to managing 10 

organizations and modifying and making the requirements for documentation of management 11 

systems more flexible. The second period, between 2000 and 2015, was due to the amendment 12 

of standards in management systems dictated by the regulations constituting Annex SL,  13 

which currently defines the structure of standards in management systems. The last period is 14 

after the ISO 9000 and 14000 standards amendment in 2015 (Cierpioł, Wąsikiewicz-Rusnak, 15 

2021). This article presents management system integration models that can be used on models 16 

based on PAS and scientifically on implementing systems into the organization. These include: 17 

 model acc. to Analizy Renfrew and Muir, 18 

 model of integration of documentation system based on TQM, 19 

 model acc. to Zeng S.X., Shi J.J., Lou A.X., 20 

 model of PEDIMS, 21 

 model integrated management system acc. to PAS 99:2012, 22 

 model of management system consistent with HLS guidelines 23 

Based on the analysis of Renfrew and Muir, a model of the evolution of management 24 

systems was created in 1998 (Figure 4). The diagram presents changes taking place in 25 

management systems and, as a result, creates a new model. The starting point is implementing 26 

a management system based on the ISO 9001 standard in the organization. The next stage is the 27 

development of the IMS matrix, which refers to identifying similar requirements in various 28 

management systems. Then, according to the scheme, the integration of procedures and 29 

processes begins, ultimately creating QUENSH (Qu-quality; EN-environment;  30 

SH- occupational health and safety) and a consistent management standard (Domingues et al., 31 

2011). 32 
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 1 

Figure 4. Model of evolution of management systems acc. to Renfrew and Muir 1998.  2 

Source: Domingues, Sampaio, Arezes, 2011, pp. 31-44.  3 

The integration of management systems within TQM – Total Quality Management,  4 

is becoming more and more popular. The TQM approach does not have a dominant system.  5 

It only requires defining the vision of the organization's development, mission, and values.  6 

An essential element integrating the system is the development of policies for the integrated 7 

systems and the System Book, which, in addition to the standard system's features, also includes 8 

TQM elements. System documentation, i.e., procedures and instructions, are also integrated 9 

(Figure 5) (Rajkiewicz, Mikulski, 2016). 10 

 11 

Figure 5. Model of integration of documentation system based on TQM (1998).  12 

Source: Rajkiewicz, Mikulski, 2016, pp. 25-33. 13 
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Figure 6 shows the synergistic model of implementing the integrated management system 1 

proposed by Zeng S.X., Shi J.J., and Lou A.X. in 2007. The model describes a vertical and 2 

horizontal path to integrating management systems, considering different levels of 3 

organization. The model indicates a multi-level approach to ensure continuous improvement of 4 

organizational and management systems. The awareness and commitment of management 5 

guide the integration process. The mission and vision permeate the organizational structure and 6 

processes (Asif et al., 2009). Analyzing the model, the authors divided it into three stages.  7 

The first stage is strategic synergy. The strategy for managing quality, environmental,  8 

and occupational health and safety systems refers to strategic goals, plans, and actions.  9 

The strategy stimulates the development of values—all business relationships, mission,  10 

and vision of the organization. An organization needs more strategic synergy to focus on short-11 

term goals rather than continuously maintaining requirements. The second level consists of 12 

structural, resource, and cultural synergy. Structural synergy speaks of top management 13 

awareness, commitment, motivation, and supervision of employees. The actions of top 14 

management have a significant impact on the integration process and its subsequent 15 

maintenance. Cultural synergy is based on the combination of existing principles in the 16 

organization, i.e., procedures, programs, and systems. Such a step is necessary to integrate 17 

management systems. Resource synergy includes human and financial resources. As said in the 18 

third level of the discussed model, the three mentioned synergies should be supported by 19 

documentation synergy. Documentation should be developed by the hierarchy of documents, 20 

starting with policies, established values, and principles related to the safety, environment,  21 

and quality process (Zeng et al., 2006). 22 

 23 

Figure 6. Synergistic model of implementation an integrated management system acc. to Zeng S.X., 24 
Shi J.J., Lou A.X.  25 

Source: Zeng, Shi, Lou, 2007. 26 
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Another model appearing in the literature is the PEDIMS model (Process Embedded Design 1 

of Integrated Management System), which presents four operational activities that are 2 

represented by a supplier chain, in which each person is a customer of the previous one and  3 

a supplier of the next one in the operational chain (Figure 7). The first stage involves designing 4 

the actions to be taken. The next is functional improvement, which consists of improving 5 

process management using Pareto Analysis, Six Sigma, Lean Operations, or Lean Sigma.  6 

The first two stages are crucial in PEDIMS because they organize the management system 7 

integration design process. The third step is integrating strategy and action, i.e., including the 8 

requirements of other standards and their integration. In the final stage, business excellence is 9 

achieved (Asif et al., 2009). 10 

 11 

Figure 7. Model of PEDIMS.  12 

Source: Cierpioł, Wąsikiewicz-Rusnak, 2021, pp. 29-40. 13 

The PAS 99:2012 - Publicly Available Specification of standard management system 14 

requirements as a framework for integration supports enterprises in integrating standardized 15 

management systems, which results in taking management actions as a result of defining legal 16 

requirements (Figure 8) (Kafel, 2017).  17 
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 1 

Figure 8. Defining common requirements for management systems in acc. to PAS 99:2012.  2 

Source: BSI, PAS 99:2012 Integrated Management System, ISO, (2012). 3 

The guidelines included in the PAS 99:2012 specification constitute the basis for developing 4 

a management system integration model (Kafel, 2017). The document features requirements 5 

standard to various systems based on the Deming cycle, which is the basis for integration.  6 

The common elements include planning, operational control system, performance assessment, 7 

improvement, management review, and management system policy (Figure 9) (Kafel et al., 8 

2013). 9 

 10 

Figure 9. Model integrated management system acc. to PAS 99:2012.  11 

Source: Kafel, 2017, pp. 84-91. 12 

As a result of the amendment to the standards, the integration of management systems 13 

should be simpler and more convenient. 2015 was a breakthrough year when a change in the 14 

structure of standards in management systems led to their unification based on the high-level 15 
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structure (HLS). It significantly facilitates the integration of management systems.  1 

The management system model considering the requirements of customers and other interested 2 

parties according to the HLS assumptions is presented in Figure 10. However, it is indicated 3 

that the unification of the structure of standards in management systems by the HLS guidelines, 4 

other than facilitating the integration of management systems, may also bring adverse effects, 5 

such as the loss of individual character systems (Kafel, 2017). 6 

 7 

Figure 10. Model of management system consistent with HLS quidelines.  8 

Source: Kafel, 2017, pp. 84-91. 9 

4. Conclusion 10 

The literature review conducted in the field of ideas and methods of integrating management 11 

systems allowed the identification of basic integration models such as: 12 

 model acc. to Analizy Renfrew and Muir, the unique feature of this model is the 13 

simplicity of presenting the approach to systems integration; when starting the process 14 

of integration of management systems, the need for a quality management system 15 

implemented in the organization based on the ISO 9001 standard is indicated,  16 

in particular the sequence of activities is shown in the model in the integration process 17 

based on the integration of management system documentation and, in turn, processes 18 

that determine the functionality of the systems; 19 

 a model of integration of documentation system based on TQM, which indicates that  20 

an essential aspect in integration is the development of policies, System books, 21 

procedures, and instructions; taking into account the TQM philosophy, there is  22 

no dominant system in the discussed model; 23 
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 model acc. to Zeng S.X., Shi J.J., Lou A.X, which is a synergistic model of 1 

implementing an integrated management system, describes the path of integration at 2 

various levels in the organization, the model distinguishes strategic synergy, structural 3 

synergy, resource synergy, cultural synergy, documentation synergy that ensure 4 

continuous improvement in the organization and management systems; 5 

 a model of PARAMS, presenting four operational activities that lead to the system 6 

integration design process in the first stages and to business perfection in the subsequent 7 

stages; 8 

 model integrated management system acc. to PAS 99:2012, which distinguishes 9 

standard requirements (planning, operational control, ocean of execution, improvement, 10 

management review, system policy) in integrated systems based on the Deming cycle; 11 

 a management system model consistent with HLS guidelines, which is the youngest of 12 

those described, was created due to the amendment of standards and the introduction of 13 

HLS guidelines. 14 

The analysis of selected models proves that integrating systems is a process based on the 15 

integration of management system documentation - as indicated by models for integrating 16 

system documentation based on TQM, model acc. to. Zeng S.X., Shi J.J., Lou A.X. level 3, 17 

model of integrated management system acc. to PAS 99:2012, and on process integration – 18 

what the models indicate acc. to. Model acc. to Renfrew and Muir, model acc. to Zeng S.X., 19 

Shi J.J., Lou A.X. level 1 and level 2, model of PEDIMS, model of management system 20 

consistent with HLS guidelines. 21 

Requiring managers to precisely determine the method, form, and scope of integration is 22 

presented in the model acc. to Zeng S.X., Shi J.J., and Lou A.X., where the integration process 23 

is supervised through the awareness and commitment of the management.  24 

The models presented in the literature prove that systems integration occurs not only at the 25 

operational level but at a much broader - strategic level. The strategic models mentioned include 26 

the model acc. to Renfrew and Muir, model acc. to Zeng S.X., Shi J.J., Lou A.X., and the model 27 

of an integrated management system according to PAS 99:2012. Many models go beyond the 28 

technical domain - documentation integration or organizational - goal integration.  29 

An advanced integration process approach requires a culture of continuous learning, 30 

involvement of interested parties, and continuous improvement of all areas of activity towards 31 

sustainable development. The management system model is consistent with HLS guidelines 32 

and PAS 99:2012 and emphasizes all the abovementioned aspects. 33 

The analysis of the models shows that a multi-aspect approach to system integration can 34 

bring many benefits to the organization, for example: 35 

 homogeneity in management methodologies, 36 

 avoid duplications between procedures of the systems, 37 

 reduction in external certification costs over single certification audits, 38 
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 improvement of internal efficiency and effectiveness, 1 

 unification of goals, processes, and resources in various areas, 2 

 synergy effects, 3 

 a holistic approach to managing business risks, 4 

 improve internal and external communication, 5 

 focus organization on business goals, 6 

 time-saving. 7 

The review of selected literature describing management system integration models 8 

indicates the need for more presentation of research results regarding assessing the effectiveness 9 

of their implementation in organizations. The above allows us to diagnose a gap regarding the 10 

lack of description of the practical aspects of implementing these models in organizations, 11 

which indicates the need to conduct research in this area, in particular, to assess the 12 

effectiveness of individual models depending on the specificity of the organization, business 13 

profile or organizational culture. 14 
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