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Abstract 
 

Modern management systems improve organizational effectiveness and efficiency by using 

advanced process and procedural development methodologies and by integrating work processes.  

Information management systems and the computerization of work processes have increased the 

consistency of execution.  In the nuclear industry, implementation of safety culture in relation to 

management systems tends to be relatively mechanistic.  The underlying premise is that good 

processes and procedures will shape behaviours and achieve the desired results as long as leaders 

set clear performance standards and consistently reinforce expectations.  The authors introduce 

the concept of ‘integrated meaning systems’ as an overarching view of the relationship between 

people, processes, technology, and business environment, and illustrate its value in developing, 

and implementing more effective management systems.  The integration of work processes is 

insufficient on its own to achieve high performance.  A fully integrated management system 

aligns the human system with processes, technology, and infrastructure within the context of an 

external environment.  This approach requires an understanding of the meaning systems inherent 

within national, local, and organizational cultures and within individuals themselves.  

Consideration of meaning systems during the design of a management system invites innovative 

approaches to leadership, organizational design, process design, team and individual work 

assignments, and inter-organizational relationships.  The role of leaders in understanding 

meaning systems has practical benefits in promoting safety culture in the multi-national, multi-

cultural, multi-organizational reality of current nuclear power programs.  
 

1. Introduction 

Various publications by the International Atomic Energy Agency describe the attributes of safety 

culture and approaches for developing, assessing, and sustaining a strong safety culture [1-4].  

There is clear recognition that senior leadership commitment and supportive behaviours are 

essential for developing a strong safety culture within any organization.  Safety culture is 

understood to be driven by underlying beliefs and attitudes that lead to observed behaviours.  

Although safety culture is the responsibility of every individual within an organization, leaders  
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and managers have the additional responsibility of establishing and reinforcing behavioural 

expectations consistent with a strong safety culture.  This is often manifested within a 

management system by statements of expectations and human performance tools such as pre-job 

briefs, self-and peer-checking, independent verification, three-way communication, just-in-time 

training, and the use of simulators or mock-ups. 

 

For management system design, a wide variety of standards exist, such as ISO 9001 “Quality 

Management Systems” [5], ISO 14001 “Environmental Management Systems” [6],  

Occupational Health and Safety Assessment Series OHSAS 18001, “Occupational Health and 

Safety Management Systems” [7], and the European Foundation for Quality Management 

“Excellence Model” [8].  Within the nuclear field, the International Atomic Energy Agency 

(IAEA) identifies requirements for management systems in its publication “The Management 

System for Facilities and Activities” [9] and related publications [10, 11, 12, 13].  The IAEA 

publications identify management system requirements and safety culture attributes, but provide 

limited directions on how to build safety culture into management systems. 

 

Despite modern approaches aimed at making processes and procedures user friendly, aided by 

technology support to ensure added consistency in information transfer and retention, the full 

integration of the human system into the process-technology mix has been assumed as given 

rather than fully comprehended from an applied point of view.  Although knowledgeable 

developers of management systems are careful to point out that an integrated management 

system links people, processes, and technology (including the nuclear power plant itself) within 

the context of an internal and external environment, the subsequent focus on developing 

processes often leads to the mistaken belief that integration of processes is the primary objective, 

with technology as an aid and plant systems as the target of the processes.  People are considered 

as merely performers.  The reality is that all work is performed by people directly or indirectly, 

and full integration of people, processes, and technology within a particular environment is 

required to decrease risk and enable a strong safety culture.  For example, the takeoff of an 

airplane relies on a complex safety culture network.  Designers, manufacturers, owners, pilots, 

maintainers, air traffic controllers, trainers, suppliers, regulators, and a host of indirect 

participants contribute to the safety culture that keeps an airplane aloft.   

 

Proper functioning of the human system is essential for effective implementation of safety 

culture and management systems.  By human system, we mean the capabilities, intentions, and 

relationships among people.  Within organizations and other social constructs, the human system 

is a complex inter-relationship of cultural-social meaning systems at the individual, team, 

community, and organizational level.  The current paper describes an approach for considering 

the human dimension within management systems and refocuses management systems as being, 

at their core, a “meaning making” system.  Meaning systems are strongly influenced by national, 

regional, and local cultures and belief systems and are a primary driver of behaviours.  

Considerations related to integrating various meaning systems have implications for: 

 

1. Organizational design;  

2. Leadership style; 

3. Team formation and individual work assignments;  

4. Management system design, development, integration, and representation; and 
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5. Inter-organizational relationships. 

 

2.  Meaning Systems Defined and Applied 

Definitions 

 

We define a meaning system as an inner sense-making and response-formulating strategy 

evolved from assimilating perceived external cues over one’s lifetime. 

 

Each of us has developed a unique meaning system over time from a myriad of factors related to 

our culture, heritage, education, experiences, abilities, and relationships with others.  Our 

meaning system is an internal logic framework that we use to manage our thoughts and feelings, 

and interpret and evaluate our relationship with the external world.  Our meaning system 

continually evolves, with some elements deeply rooted, and others subject to reevaluation based 

on new experiences or information.  

 

Our individual meaning systems are unique and may be surprisingly different.  For example, 

recent HSBC Bank advertisements cleverly illustrate that a computer or baby may symbolize 

work to one person, and play to another.  When one adds cultural influences, divergence can be 

significant.  What is considered safe, for example, may differ greatly, since relative safety is 

dependent on individual perceptions of risk. 

 

Organizations also have meaning systems.  Like individual meaning systems, organizational 

meaning systems are influenced by hundreds of factors such as leadership, technology, laws, 

competition, finance, etc.  Table 1 provides a simplified comparison of the dimensions of 

individual and organizational meaning systems.   

 

Table 1:  Components of Individual and Organizational Meaning Systems 

 

Meaning System 

Dimension 
Individual Organization 

Spirit energy, spirituality, connectedness energy, enthusiasm, team spirit 

Intellect thoughts, mental capacity, world view, 

mental models 

people capital: training, 

education, experience 

Emotion feelings, empathy, responsiveness potential reaction 

Physicality physical presence, manual skills physical assets, buildings, 

structures 

Space perception personal visibility, autonomy, role  brand visibility, market share, 

position 

Time perception relevance, availability, life arc constraints, schedule, short versus 

long term 
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On the surface, organizational meaning systems appear to have little in common with individual 

meaning systems.  Some elements of individual meaning systems such as spirit and emotion are 

often deliberately ignored by organizations.  Organizations often establish rules to ensure that 

individual meaning systems conform to the organization’s meaning system without paying 

sufficient attention to understanding how individual meaning systems can influence and 

contribute to organizational performance. 

 

All work is performed directly or indirectly by people, and all organizations are social systems in 

which meaning systems drive behaviours.  Misaligned meaning systems can cause 

misunderstanding or conflict. 

 

We define an integrated meaning system as a collective sense-making and response-formulating 

strategy consciously created by aligning elements of individual meaning systems towards a 

shared understanding and purpose. 

 

Integrated meaning systems are actively thought out to help people feel ‘plugged in’ as valued 

contributors to organizational outcomes.  Paying attention to the associated inner logic that 

individuals bring to the table leads to better engagement of their talents and ideas.  This approach 

is more effective than ‘preaching’ safety behaviours since it taps into the inherent intelligence of 

the individual and group.  It helps identify diverse views and sharpens an organization’s ability 

to identify opportunities and risks, and apply innovative approaches and solutions.   

Application  

In a complex environment, several questions related to safety culture may be asked.  How will 

our national, local, and corporate cultures aid or hinder achievement of the desired outcomes?  

Are individual and team meaning systems consistent with achieving the desired outcomes? 

 

An approach to identifying and aligning meaning systems involves several steps: 

 

1. Determining individual meaning systems related to the topic of interest (e.g., safety 

culture, leadership, etc.) using molecular ‘spray’ diagrams, pictures, stories, role playing 

or other means (see Figure 1 for an illustration of molecular ‘spray’ diagrams); 

2. Comparing individual meaning systems to identify similarities, differences and 

irrelevancies; 

3. Developing the current state and future state integrated meaning system related to the 

topic; 

4. Identifying what needs to be strengthened, changed, emphasized or leveraged; and 

5. Engaging the participants to develop appropriate implementation strategies. 

3. Integrated Meaning Systems and Organizational Design 

Classical organizational models in the nuclear industry are hierarchical and authority-based.  

They emphasize structure, procedures, rules, and compliance.   At the opposite end of the 

spectrum are models for creative organizations.  These typically establish an organic, fluid 

organization that allows people to decide what and how to create.  The focus is on monitoring 

outcomes and adopting new strategies rather than adherence to rules.  The classical model is 
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restrictive, whereas the creative model doesn’t provide sufficient control for a nuclear 

organization. 

 

Many organizations have adopted an intermediate approach based on team-based, matrix models.  

In these models the approach typically involves: 

 

1. Defining desired organizational outcomes; 

2. Developing an overall management system framework to integrate people, processes, and 

technology (integrated management system); 

3. Establishing a team-based, matrix organization; 

4. Developing and continually improving processes;  

5. Monitoring and reinforcing expectations; and 

6. Taking corrective actions. 

 

A more human-centred approach uses integrated meaning systems to enhance the alignment 

between the human system and organizational goals.  This approach involves: 

 

1. Defining desired organizational outcomes; 

2. Developing an overall management system framework to integrate the human system, 

processes, and technology with the broader external environment (business and political 

climate, etc.); 

3. Designing the organizational structure to suit the adaptability and stability needs of the 

environment and technology; 

4. Defining team requirements for desired ‘functionalities’;   

5. Staffing positions based on the best fit of an individual’s meaning system to the role and 

overall team meaning system; 

6. Letting people develop, own, and improve their processes with human system and 

organizational development support; 

7. Monitoring outcomes; and aligning strategies and tactics. 

 

This approach makes use of the fact that people make systems come to life.  Processes are then 

designed to help people work together effectively and mesh with the technology and the overall 

environment. 

4. Integrated Meaning Systems and Leadership Approach 

Leaders are more effective when they actively explore the meaning systems of involved parties 

to seek win-win opportunities through respecting diversity.  In essence, leaders become 

explorers, adventurers, and wayfarers who establish integrated meaning systems consistent with 

their organizational vision and strategies.  Managers are navigators and pilots who help 

communicate and integrate the organization’s meaning system into daily activities. 

 

Leaders help people who are immersed in their own meaning systems to understand and value 

diversity.  They assign staff not simply on knowledge or credentials, but also consistent with 

meaning systems in order to promote healthy human systems. 
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Figure 1 illustrates the meaning systems associated with three different leadership styles using 

molecular ‘spray’ diagrams.  The figure also indicates how these styles will typically approach 

safety culture implementation. 

 

Figure 1:  Leadership Styles and Safety Culture Implementation 
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Figure 1:  Leadership Styles and Safety Culture Implementation (Continued) 
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chemistry’ of teams.  No single leadership style fits all situations, and diversity in leadership is 

important.  Leadership styles need to be suited to the structure and functionalities within an 

organization.  Different leadership styles have different approaches to implementing safety 

culture ranging from rule-based enforcement to empowerment and engagement of staff.  A style 

that promotes an integrated meaning system approach to safety culture is more likely to achieve 

success at the implementation phase because of the higher degree of employee involvement. 

 

Leadership is often considered to be at the pinnacle of organizational effectiveness.  An equally 

instructive view of leadership is presented in Figure 2 whereby leadership is the integrating 

foundation of the organization, and the shared or integrated meaning system ultimately 

determines the overall effectiveness of the organization and its outcomes. 

 

Without the right talent (knowledge, skills, credentials, and cognitive / emotional capacity) then 

efforts to surface and establish an appropriate meaning system will fail.  In order for a vision or 

idea to flourish and be applied to different situations with appropriate judgment, an individual 

needs to have the ability to understand and build upon the reasoning that will help the 

organization achieve its desired organizational, social, and environmental outcomes.  Assigning 

the right talent applies not only to leaders and managers, but to individuals who are assigned key 

roles in teams throughout the enterprise. 
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Figure 2: Meaning System Integration 
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At the time of formation, teams can develop meaning system diagrams (examples: molecular 

‘spray’ diagrams, pictures, etc.) to help understand and integrate their relationships and roles. 

6. Integrated Meaning Systems and Management System Process Design 

As illustrated in Figure 3, a management system is more than a framework of processes and 

procedures used to ensure that an organization achieves its objectives in accordance with 

standards.  A fully integrated management system aligns people (the human system), 

management system processes, and physical and financial resources within the context of an 

overall internal and external environment.    

 
Figure 3:  Integrated Management System and Safety Culture 
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 International obligations and expectations; 

 National, regional, local, and corporate governance; 

 Culture, including national, local, and multi-cultural dimensions; and  

 External environment (business and financial climate, resource availability, etc.). 

National and local culture and customs influence the underlying beliefs and behaviours related to 
safety.  Multi-cultural influences add complexity.  Global, national, and local environments also have 
an influence in terms of business climate, financial resources, workforce skills and availability, and 
capability of the local infrastructure.   
 
Within the context of these external influences, organizations develop a management system suited 
to their needs.   As indicated by the central structure of Figure 3, the integrated management 
system consists of three basic elements:  
 

 physical and financial resources, including technology; 

 a set of management system processes that provide a framework for consistent 

performance of work in accordance with requirements; and 

 a human system consisting of the organization and people needed to perform activities 

to the required standards.  

Safety culture is an element of the human system.  Organizational culture and safety culture are 
embedded in the behaviours of leaders and employees within the organization, and these in turn 
are influenced by external factors and meaning systems. 
 

To develop and implement a management system that integrates all aspects of an enterprise, it is 

important to consider the meaning systems of both internal and external participants.  Design and 

development teams should include: 

 
 Expertise on the business workings of the organization and relationships with key 

external stakeholders; 

 Organizational design and development expertise; 

 Safety culture and human performance expertise; 

 Process development expertise including knowledge of modern human factors 

approaches; and 

 Creative talent to develop meaningful representations of the management system, 

processes, and procedures to align with the meaning systems and comprehension 

preferences of performers. 

 

Understanding inter-organizational meaning systems also provides opportunities to align inter-

organizational approaches for: 

 
 Communication and interface processes; 
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 Regulator-licensee issue resolution processes; 

 More open sharing of operating experience and other information; and 

 Utility-vendor supply chain partnerships. 

 

Applying creative talent to the development of meaningful representations of processes and 

procedures is important.  People learn differently (visual; auditory; reading/writing; kinesthetic / 

tactile learners), and cultural and language differences compound the complexity.  The multi-

dimensions of meaning systems strengthen the case for varied representations of concepts from 

safety culture to management systems to organization charts.  Representations can best be 

derived from input from the intended receivers (e.g., through their own pictures, stories, or word 

diagrams).  For example, one representation of a management system is a ‘tree of life’ model in 

which the roots are embedded in the technology that sustains the business, the trunk and 

branches are the processes that transfer energy and information, and the leaves represent the 

individuals who also provide nourishment to the system.  Identifying appropriate representations 

doesn’t mean simply bombarding people with alternate styles of information.  It is not 

uncommon, for example, for safety programs to be overly poster and warning sign focused such 

that workers simply tune signage out as background noise in their environment.  The issue is to 

find representations that resonate with the target audience. 

7. Summary 

Safety culture is primarily resident in the meaning systems of individuals, teams, and leaders 

rather than solely in organizational artifacts such as management systems, procedures, 

organizational roles and structure, or technology.  Meaning systems are non-technical, self 

perpetuating, personally created, and socially modified sense making frameworks that cannot be 

“engineered out”.  They provide a method whereby an organization can identify diversity and 

commonality directly through working with individual participants rather than relying on 

management assumptions, perceptions and prejudices.  They provide insight and comprehension 

that can enhance creativity via cross-fertilization of approaches.  Taking the time to comprehend 

the meaning systems at the start of any new project or phase provides greater opportunities for an 

organization to engage the full intelligence of the human system. 
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