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ABSTRACT 

The sustainability has evolved into a compulsory paradigm, if and when utility has a 
goal to exist on the market tomorrow. At discussing sustainable entrepreneurship there is no 
viable way to achieve it without a process based (integrated) management system (PBMS, 
PBIMS). A large number of organizations in nuclear field have not yet implemented the 
process based management system (PBMS, PBIMS) based on GS-R-3 requirements, out of 
various reasons.  

Solutions to overcome those issues are complex and differ from company to company. 
Approach models are suggested in order to implement PBIMS efficiently and effectively. By 
taking such a thorough integrated approach at addressing the aspects of safety, health, 
environmental, security, quality, economic elements, governance, risk management…  

Above all that, by setting solid foundation with the organization culture and upgrading 
integration requirements from GS-R-3, companies can prevent generating inadvertent 
inconsistencies and errors in their compliance, thus achieving the highest expected level of the 
nuclear safety also in the field of new NPP builds.  

1 INTRODUCTION 

These days, it is essential for companies from all over the world to be sustainable, especially 
from an economic point of view. Only a few years ago it was just fashionable for a company 
to be sustainable. Consequently almost every utility, especially from the nuclear field, had or 
has somewhere in its mission, vision or goals branded the word “sustainability”. The bottom 
line is: the meaning of sustainability has changed in a couple of years, from being a mere 
“public relations” approach, to economics and necessity.  

Sustainability has evolved into a compulsory paradigm, if and when utility has a goal to 
exist on the market tomorrow.  Now the question arises: “Can a utility exist without 
sustainability?” And a question to follow: “Is sustainability possible without Process Based 
Integrated Management System?” When we are discussing sustainable entrepreneurship, it 
should decrease the environmental impact of a utility in an economically viable way, using a 
preventive approach with a continuous improvement principle [5]. Actually the latter 
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statement suggests that there is no sustainability without PBIMS and gives a negative answer 
to all of the above.  

From this well-known and logical fact all utilities presumably already have necessary 
and required management systems in place in order to exist on the market. The answer seems 
simple; however, if we take a closer look at the nuclear energy branch, which is not so 
different from other branches, we can discover another perspective.  

2 FACTS (with thoughts) 

A large number of organizations in nuclear field have not yet implemented a Process-
Based Integrated Management System based on GS-R-3 requirements, despite all efforts of 
various international organizations and regulatory bodies. This might be a very serious mater, 
which could also lead to catastrophic events. 

We shall return to the basics. What enables a well-functioning organization where 
safety is paramount to all of its activities?  First thought is the concept of Safety Culture, in 
our case Organizational culture. In order to set a sound foundation for building up the PBIMS, 
we need to establish or change the Organizational Culture and that is “not so damn easy” (M. 
Alvesson, 2010). The broader scope of Immersed Organisational Culture is a Culture of 
members of a collective, the culture of nation(s). 

Today it is very clear that not all cultures are eligible to use nuclear energy, even for 
peaceful purpose whatsoever. The system of meanings and symbols shared by members of the 
collective is simply not programmed to operate according to the requirements set in the 
nuclear field. We simply cannot afford another Chernobyl or Fukushima anymore. The 
nuclear branch wouldn’t survive another similar shock, while at the same time the entire 
mankind would suffer a huge loss. 

Culture, Organizational (corporate) culture, and System(s) of operations (ad-hoc, MS, 
PBIMS) are defining the quality of products of any organization; therefore they shall be 
addressed simultaneously at any organizational change and/or PBIMS implementation. When 
we are talking about the value of cultures, we can expose the functions of corporate culture, 
which are: identity, commitment, social community, communication, focus and clear goals. 
Additionally, we have to mention dysfunctions of culture:  inertia, limited learning and 
openness, problems in external relations (we and them thinking), and exaggerated self-
confidence. Not only that culture facilitates coordination, communication, motivation and 
meaningfulness, community, identity, decision-making, but also inertia, the freezing of the 
social order, lack of imagination, low receptivity to (radically) new ideas. Culture can be 
therefore simultaneously understood as a compass (social glue, coordination mechanism) and 
on the other side as prison (trap, tunnel vision) [9]. 

2.1 So actually what safety culture is (sum of definitions)? 
It is well known fact that regulators require that utilities work to improve their safety 

culture. The safety culture is also often described as a cause in accidents, but at the end the 
safety culture is rarely defined, so now is a time for some good and bad SC definitions (beside 
well known IAEA, INSAG-4): 

• The safety culture of an organisation is the product of individual and group values, 
attitudes, perceptions, competencies, and patterns of behaviour that determine the 
commitment to, and the style and proficiency of, an organisation’s health and safety 
management (Advisory Committee on Safety in Nuclear Installations, 1993), 

• The way we do things around here (Cooper, 1998), 
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• The sum of stupidity of a group of people at a given time (Maier, 2004), 
Why all that buzz around safety culture? Well, it is clearly the cornerstone of any utility 

activities, therefore it is present almost in all documents featuring safety fundamentals (IAEA 
SF-1), safety requirements (IAEA GS-R-3), safety guides (IAEA GS-G3.1), and many others. 
Safety culture Characteristics can be summed as follows: Safety is clearly a recognized value, 
Leadership for safety is clear, Accountability for safety is clear, Safety is integrated into all 
activities and safety is learning driven [3]. The only question which remains unanswered is to 
which level, if at all, are those high profile wordings taken into consideration when 
conducting the operations in NPPs, utilities, and new NPP projects.     

3 ISSUES 

3.1 Organization Culture change 
Organization Culture change shall be conducted at the latest simultaneously with 

implementation of Management system (MS) or PBIMS. Even better scenario is to make 
those changes right before implementation of MS. 

The program of cultural changes usually aims for new values like:   

• Outstanding customer relations, 
• Inspirational leadership, 
• Strong team-work, 
• First class technology, 

With many steps recognized as models for change e.g.: 
• Identifying a need for change, 
• Selecting an intervention technique,  
• Gaining top management support, 
• Overcoming resistance to change, 
• Evaluating the change process. 

3.1.1 An Example 
Activities which shall be set in place are involvement and engagement of top 

management. Usually there are invited consultants from large consultancy companies (just in 
case something won’t go wrong). Many Workshops and investigations are being held and 
conducted. The outcome can be summarized in program changes with kick-off, management 
talks, management clubs, various documents, tool kits with exercises and videos… 

People are usually positive to all those ideas, but… 
If we change the perspective to junior managers and employees and listen to their words 

about changes, we can often hear that actually nothing happened, nothing changed, all is just 
about “paper and talk”. There is also confusion around the basic image of the change project. 
It is usually seen as forced transformation or eye- opener and Manager driven push or wave. 
From managers as change agents we get following feedback/confusion: 

• Top managers: we initiate, Human Resource Management (HRM)  and middle 
managers implement and act as culture carriers, 

• HRM and middle managers: we do as told (tick off tasks), top management is the 
key driver,  

And the circle is closed… It is also a fact and issue that top managers, consultants and 
human resource managers are detached from the large part of the organization and as seen 
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from the below it is just “another Human resource (HR) thing”. And even when all this effort 
often seems as a good culture message and design responses are mixed, varying from: “Yes”, 
“OK, Perhaps?”, to “just another Corporate Bullshit” (M. Alvesson, 2010). Issue arises 
through the process of change; the Organizational culture controls the managers rather than 
vice versa.  

3.2 Implementation of BPIMS – top management task 
Many utilities have in their MS the following sentence: “The management system meets 

the requirements of… the International Atomic Energy Agency (IAEA)… Nevertheless this 
should be mentioned once again. The majority of paragraphs in chapter 3.Management 
Responsibility and chapter 4.Resource Management are discussing and setting requirements 
about management commitment and involvement in establishment, assessment and 
continuous improvement of management system. 

3.2.1 Examination of conscience 
To all top managers and senior managers: “Are you really sure or confident that your 

company organization/utility complies with the requirements? Are you committed? Could 
something seriously go wrong because of the lack of your commitment? Is it responsible to 
delegate this clear set of responsibility to MS managers? Is it justifiable having your 
compliance with IAEA GS-R-3 written in your management system manual, even though you 
know you don’t comply with all requirements (IAEA GS-R-3 requirements are clear about 
Integrated Management system (IMS) and not just any MS per se)? 

3.2.2 Narrow-mindedness 
Many leaders (managers) are claiming their role is to set strategies, impose visions to 

subordinates, organize company’s management system, to make people grow… There is 
actually nothing wrong with that, but what they actually do is sit in endless meetings, do 
administration work, play politics… On the other hand, the self-detachment of top 
management/consultants, human resource managers from the organizational body may pose a 
great risk to managing the organization thus achieving company goals. 

At any organization with any MS we do have functional managers and process owners. 
Usually functional roles are not aligned with process roles; therefore Implementation of 
process approach might lead to a misunderstanding between functional managers and process 
owners. The general observation leads to a conclusion, that the functional managers might 
fear a loss of influence and power or have a perceived unclear defined responsibility or 
accountability for safety, although the IAEA GS-R-3 requirements pose a clear definition of 
roles and responsibilities, for the line management as well. 

3.2.3 Identified obstacles at PBIMS implementation and operation 
Figure 1 represents sources (stakeholders) of requirements for PBIMS. List of 

stakeholders, defining the requirements for IMS can be as follows: Customers, Suppliers, 
Corporate, Government, Society, Share-Holders, Employees, Other. Generally, requirements 
for IMS consist of requirements for (separate management systems outlined): Safety, 
Security, Health, Environment, Quality, and Economics… 
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Figure 1: Sources of Requirements for Process-Based Integrated Management System with 

identified obstacles at successful transition to PBIMS 

Defining obstacles at transition to PBIMS requires individual approach. This approach 
can be accomplished e.g. with the introduction of probabilistic concepts with risk analysis, 
forming a multi-objective approach [6]. The importance of risk identification is significant 
since risk controls are also interconnected with attitudes and behaviour, representing a simple 
model of safety culture [11]. Few examples of influencing obstacles representing major risks 
at PBIMS implementation and operation are:  

• Lack of top management commitment,  

• Absence of the transition case at transition to PBIMS, 

• Omitting satisfaction of interested parties, 

• Undermining efficient and effective team work,  

• Cutting down necessary (human) resources,  

• Omitting employee involvement,  



908.6 

• Neglecting importance of safety culture,  

• Lack of organisation's competence and knowledge for implementing PBIMS… 

Most of these obstacles were simply defined following the IAEA GS-R-3 requirements. 

3.3 EUR Requirements, recent improvements 
EUR Rev. D Ch2.15.1 Basic Requirements : “A general Quality Assurance Program 

(QAP) of the project is a part of the Management System of the Owner for all the different 
stages of a plant project e.g. Siting, purchasing, design, reviewing, licensing, procurement, 
manufacturing, construction, factory testing, installation, commissioning tests, and operation.” 
and “The QAP of the project as well as management processes and QAPs of contractors, 
subcontractors and review organisations shall be in accordance with the requirements of the 
nuclear specific standard GS-R-3 "The Management System for Facilities and Activities" in 
2006.” [8]. 

From the presented EUR text it is not quite obvious, to an average expert reader, to 
extract, if QAP is just a part of, from the GS-R-3 required Integrated Management System. 
The second possibility is that or it comprises all the necessary building blocks for an IMS and 
only the word “QAP” is not well chosen. Whatever the truth, it can be concluded, that this is a 
huge safety culture issue, especially, when even the latest issue of EUR doesn’t give thorough 
requirements and a clear guidance towards a well-structured PBIMS. This shall be postulated 
already in the project phase and continued into operational phase. 

4 SOLUTIONS 

Solutions to overcome issues at implementing and operating PBIMS are complex and 
differ from company to company. There should be an emphasis, not only on implementing 
PBMS according to GS-R-3 requirements, but also on establishing a well-balanced MS, based 
on solid culture, developed organizational, and good safety culture, covering Governance, 
Risk, and Compliance (GRC convergence). 

4.1 Effective cultural change work 
The basics for establishing sufficient MS is to drive the organizational culture to 

appropriate level. Numerous safety and other requirements are defining that appropriate level. 
The role of managers in that context is to change the inadequate level of culture and not vice 
versa, that the organizational culture is controlling those managers. For the effective cultural 
change there are no simple tricks or procedures, however there are some defined potential 
insights [9]: 

• The Organizational change has to be recognized as self-transformation that includes  
all members. The approach: “we will change them” is ineffective and potentially 
dangerous, 

• Managers and subordinates should work with realistic ambition, without the  
delegated or self-motivated need to cover everything, 

• Having endurance during change process is necessary,  any attempt for quick fixes 
won’t produce expected results, 

• Don’t start what can’t be successfully followed up, 
• The culture shall be kept as main driver under any circumstances (keep culture on 

the agenda). 
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• The clear image of the purpose of cultural changes shall be  maintained (what it is 
all this about), 

• Working with a strong sense of involvement for all employees is obligatory, 
reduction of the gap between change agents and the rest is necessary (wording “we” 
shall replace “me”) 

• Avoiding hyper culture practice, focus on practices is more successful; hyper 
culture, explicit, for semi-public consumption, management driven representation, 

• The attention to process and reception shall be carefully given to process and 
reception  using a combination of pushing and dialogue, 

• The sequential thinking (n-steps) shall be avoided, (example of football game rather 
than relay race). 

The safety leadership and the safety culture depend on the MS, because it specifies 
“what should be going on”. A major part of the leader’s task is to communicate in words and 
whenever possible “face to face”. Leaders need to constantly gather insights and stories about 
“who we are and what we are doing” to contrast with “who we need to become” [10]. 

4.2 PBIMS implementation process 
Implementation of a change at transition to PBIMS can be done in various ways. 

Experience has demonstrated that the adoption of a structured approach provides the best 
guarantee of success, efficiency and long term sustainability. Implementation may involve 
either the creation of a new system or transition from a mature system. In either case the 
process to be followed is the same.  

Figure 2 shows the implementation process identifying the key inputs, outputs and 
responsibilities at each stage, which is described in detail in [1]. The implementation process 
can be broken down into three main activities: 

• Evaluating the business need and preparing the business case, 
• Managing the implementation and 
• Implementing a process. 

4.3 Process development and deployment 
After developing top level process map or plan, preparing Transitions plan, assigning 

owner tasks and responsibilities, senior management’s obligation is to communicate the 
foreseen changes throughout the organization as shown in Figure 2.  The next step for each 
process is the development of individual procedures or sub processes to support the main 
process and its subsequent implementation across the organisation. The objective is to 
develop a consistent process that meets the requirements of external standards and 
organization objectives while minimising duplication. The amount of the development will be 
influenced by the maturity of the organisation and extent and complexity of existing 
procedures. 

The Process Owner is responsible for coordinating the development and implementation 
of the process. Depending on the complexity, development can make use of the staff team and 
plans to manage the development and implementation of the process.  

The key to producing an effective process is identifying and understanding requirements 
in terms of inputs, outputs, and constraints. 

Steps for development of a specific process are shown in Figure 3; each step is described in 
detail in [1]. 
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Figure 2: Implementation Process for PBIMS 
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Figure 3: Steps for the development of a specific process 

4.4 The use of models (the future of the IMS implementation or just another academic 
playground) 
Despite all colourful and nice looking flowcharts, maps and plans, an average MS 

Project implementation leader still comes to a thick wall, called “how to”. How to conduct the 
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process of implementation with great confidence, certainty and accuracy, within reasonable 
time frame for single processes and IMS as a whole to behave effectively and efficiently? 

The exercise to implement the PBIMS has drawn the attention of academics and 
practitioners. Numerous researches studied the integration of the three systems (ISO 9001, 
ISO 14001 and OHSAS 18001) from various viewpoints, including examining the possibility 
of integrating, analysing the potential benefits of it, and exploring possible ways and criteria 
for its success [5], [13], [14] and [15]. The scope of PBIMS for new NPP projects and 
operating plants is much more complex than QSE MS (Integrated Quality, Safety, and 
Environmental MS), since it covers various aspects, such as: Safety, Security, Health, 
Environment, Quality, and Economics…, according to organization operations. There is a 
high probability that, when implemented separately, Management Systems will result in poor 
integration. 

A process based approach to implement an IMS, on the basis of three aspects used as 
integrated factors: namely the process approach, the risk management, and a global 
monitoring system were proposed [16].  This approach is composed of three phases: the Plan 
phase, the Do phase, and the Check and Act phase, according to the well-known Deming 
cycle and can (should or eventually will) be expanded and adopted to implement all MS 
within requirements for the nuclear industry (new NPP Projects, operations…). 

The implementation of the most important part of the Implementation Plan (steps 5. to 
8. in Figure 2) phase, consisting in the definition of an appropriate global management 
Process for the PBIMS, is proposed with the use of the risk management as an integrating 
factor and considering different interactions between policies, objectives, and resources of 
requirements (standards, guides…). A special attention shall be given to maintain the tracking 
of various processes which can be influenced by various and/or same policies, objectives, and 
resources. The MS shall be kept as a whole by all means in order to maintain the required 
integration. 

The proposed model solution [6] is based on the Bayesian approach for constructing 
bow tie diagrams from real data and implement appropriate preventive and protective barriers 
in a dynamic manner. The power of Bayesian networks consists in their ability in reasoning 
under uncertainty and not in decision making area. Multi-objective influence diagrams 
(MIDs) will serve as extensions to Bayesian networks and are be able to provide optimal 
solutions while enhancing decision making. The multi-objective influence diagram is one of 
the most appropriate graphical decision models for reasoning under the uncertainty in addition 
to the fact that they allow the manipulation of different objectives, which fit well with our 
task of implementing PBIMS. To obtain the optimal and appropriate global Transition or IMS 
plan the automatic transformation from the bow ties the model to an alternative model (MID) 
that facilitates the calculation of optimal strategies is required and proposed [6]. This 
implementation will directly affect remaining parts of the integration system and will provide 
the global Transition or IMS plan, which should be executed in the Do phase (Steps 8 and 9 in 
Figure 2 and Steps 8, 9 and 10 in Figure 3). The same model approach can be used globally 
and precisely for the plan and Do phases. Since it is considered that the proposed model is a 
continuously running tool (management system environment), it could be further developed to 
cover the complete PDCA cycle in the PBIMS. 

5 OUTCOME  

Honestly, we are still waiting for the first new NPP project with accomplished primary 
constraints: scope, time, quality and budget, with properly addressed challenges to optimize 
the allocation of necessary inputs and integrate them to meet pre-defined objectives. 
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6 CONCLUSION 

Organization culture change and implementation of MS or PBIMS is one non-separable 
task. Grand scale technocratic changes through various (unsuccessful) management 
approaches shall be metamorphosed into “just” transforming everyday life, step by step by 
implementation of PBIMS with consideration of organization culture changes. 

Events in the past have shown two things. Firstly, this metamorphosis today is up to 
now just a “nirvana” and secondly, events in the past have shown to the entire civilisation, 
that not all cultures are eligible to use nuclear energy, even for peaceful purposes. Their 
system of meanings and symbols shared by members of collective is simply not programmed 
to operate according to requirements set in the nuclear field. 

The work on two complementary fields, the IMS implementation and operation 
programming (considered as “Yin”) and Organization culture change based on attitudes and 
behaviour with a strong sense of the leadership par excellence (considered as “Yang”), is the 
proposed solution to fulfil set requirements in order to achieve expected goals. 

Propositions for Yin are numerous. The one model suggested by many, is to develop an 
expert system based environment with Bayesian networks and MIDs, supported by computer 
aided decision making (CADM) in whole PDCA cycle of any activity, like implementation, 
operation, and continuous improvement of MS. 

Proposition for Yang is following: “We shall contribute more towards mutual respect, 
acknowledgement, open communication, and mutual trust!”, and another complementary: "Do 
unto others as you would have them do unto you." (Luke 6:31). 
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