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INTRODUCTION 

This research focuses on safety management challenges within the 
manufacturing small and medium-sized enterprises (SMEs) in Estonia. A status 
picture of the safety culture and safety knowledge, interrelationships between 
safety management systems and organizational factors are presented. 

At present, each organization needs to be adaptable to the changing 
environment in order to survive in the global competitive environment. It means 
that each manufacturing organization requires or seeks for better products and 
quality, more efficient production, shorter delivery time, and a safe working 
environment for its employees. Managing occupational risks in an integrated 
way within the organization’s operations has become increasingly essential in 
recent years, since it can positively affect not only accident rates and safety 
performance of an organization, but also have a positive influence on 
competitiveness performance and the organization’s productivity, the economic-
financial performance of an organization and on the control of workers’ safe 
behavior (Fernández-Muñiz et al., 2009; Stolk, et al., 2012; O’Toole, 2002). 
However, much confusion remains about the definition and characteristics of the 
concept of the occupational health and safety management system (OHSMS) 
(Frick et al., 2000; Stolk et al., 2012; Fernández-Muñiz et al., 2009). The 
scientific literature on OHSMSs often distinguishes mandatory/regulated OHSM 
from voluntary systems, which clearly distinguish the concept of OHSMSs from 
the concept of systematic OHSM (Frick et al., 2000; Robson et al., 2007). Policy 
and regulatory requirements have an acknowledged impact on safety 
performance, but “safety excellence is a product not only of the right 
programs… but also of the right culture” (Simon and Cistaro, 2009; p.30). 

In this thesis a safety management system (SMS) is a key concept, which 
plays a vital role in the success of a manufacturing organization. A SMS can be 
defined “as an integrated mechanism in organizations designed to control the 
risks that can affect employees’ health and safety, and at the same time to ensure 
the firm can easily comply with the relevant legislation” (Fernández-Muñiz et 
al., 2009, p 981). It also implies a systematic approach to managing safety, 
including the necessary organizational structure, technical, social, 
accountabilities, policies and procedures, managerial functions and 
organizational capabilities. A SMS is the planned and systematic top 
management-driven activity, which is a function that enhances organizational 
performance by predicting operational, procedural or environmental risks and 
threats before they occur based on the analysis of past operational experiences. 
Many studies emphasize that a good SMS should be fully integrated in the firm 
general management, be an organic and cohesive system, consisting of policies, 
strategies and procedures that provide internal consistency and harmonization 
(Fernández-Muñiz et al., 2009; Frick and Kempa, 2011; Frick, 2011). According 
to Fernández-Muñiz et al. (2009) and Stolk et al. (2012), there is lack of 
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empirical research identifying the specific dimensions of adequate SMS and on 
the application of OHSMSs in SMEs as well as micro-businesses. At the same 
time, there are higher accident rates in SMEs than in the larger enterprises 
(Micheli and Cagno, 2010; Fabiano et al., 2004). The main reason that can 
explain the generally low commitment of SMEs towards health and safety 
management can be the lack of capacity and relevant safety knowledge of SMEs 
to assess and control risk in an effective way because of the limited access to 
human, economic, and technological resources (Champoux and Brun, 2003; 
Micheli and Cagno, 2010). According to Yun (2012), many companies, 
especially SMEs, have viewed OH&S as a necessary element of compliance 
rather than as a contributory factor to the economic viability of their 
organization. In addition, there is lack of empirical research identifying the 
specific dimension for an effective OHSMS (Santos-Reyes and Beard, 2002; 
Fernández-Muñiz et al., 2009) and existing SMS and models are not effective 
for SMEs and do not assess complex socio-technical systems (Reiman et al., 
2005; Makin and Winder, 2008; Champoux and Brun, 2003; Saksvik and 
Quinlan, 2003). 

Reiman et al. (2005) stated that an organization has a high potential for safety 
and positive and strong SMS when the following criteria are met in the 
organizational activity: safety is a clearly recognized value and understood as a 
complex and systemic phenomenon; safety is integrated into all daily activities; 
organization is mindful in its practices and activities are organized in a 
manageable way; occupational hazards and core task requirements are clearly 
understood and responsibility is taken for the safe functioning of the whole 
system; safety is learning-driven. When safety becomes a value and is 
demonstrated through employers’ and employees’ individual attitudes, 
perception, and behavior, the process develops into a safety culture. Safety 
culture has been defined by Cooper (2000) as : “… the sub-facet of 
organizational culture that is thought to affect members’ attitudes and behavior 
in relation to an organization’s on-going health and safety performance …” 
Similarly, other researchers defined safety culture as the product of the 
individual and group shared values, attitudes, beliefs, risk-perceptions (Lee and 
Harrison, 2000), competencies, norms, principles, and patterns of behavior that 
determine the commitment of employees to health and safety, as well as the style 
and proficiency of an organization’s health and safety programmes (HSE, 2005). 
Schein (1992) claims that the way in which senior managers reward, instruct, 
allocate resources and their attention as well as behavior under the pressure, will 
be particularly salient in shaping organizational (safety) culture. Other 
researchers (Cooper, 2001; Clarke, 1999; Brown and Trevino, 2012) suggested 
that perceptions of senior managers’ attitudes and behaviors in relation to the 
health and safety, well-being of workforce will form the basis for the safety 
behavior of employees, and therefore, the safety performance of the 
organization. 
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In common with most conceptualizations, these definitions emphasize the 
critical and essential link between safety culture and the health and safety 
management system through shared values and beliefs that guide behavior 
patterns and health and safety activities in the organization. A strong safety 
culture is generally considered as a vital condition to well-functioning SMSs 
(Bently and Tappin, 2010; Fernández-Muñiz et al., 2009; Edwards et al. 2013). 

Safety through technical design and management of physical or tangible 
resources/assets, such as safer technology, regular audits and proper risk 
assessment; use of less hazardous chemicals and the elaboration of safe 
procedures, safety policies and guidelines, is still entirely relevant to ensuring 
safe and healthy work systems, but in itself it is now regarded as insufficient. As 
a part of a SMS, it is important to focus on managerial and organizational factors 
as well as better understand the psychological and social preconditions for 
employees’ unsafe behavior and accident causation. In the context of the 
management of OH&S, special attention should be given to intangible resources/ 
assets of an organization, obtained through human OH&S experience and 
practice in the workplace. Safety knowledge can be conceptualized as an 
employee understanding of the safety procedures (Hoffman and Morgeson, 
1999). Edvinsson and Malone (1997) and Sveiby (1997) suggest intangible 
assets of an organization consisting of the immaterial sources of value related to 
employees’ capabilities, competence, skills, organizational and safety culture, 
the company’s image, an organization’s resources and way of action and the 
relationships. It is here that safety knowledge, and its management within the 
enterprise, conceived of in the broad sense of knowledge that simultaneously 
impacts the operational, socio-technical and human dimensions of organizational 
performance becomes the essential management resource in achieving an 
effective SMS. Thus, in the field of OH&S, this multidimensional and 
multifaceted knowledge, based on an embedded and reflexive understanding of 
the challenges posed in establishing a vibrant safety culture at all levels of 
decision-making in the organization, is the central resource in the achievement 
of the overall goals of OHSM. 

Despite the growing interest in knowledge management (KM) studies, only a 
few studies (Podgorski, 2010; Sherehiy and Karwowski, 2006, Schulte et al., 
2003; Heavin and Neville, 2006) have covered the area of OH&S. Several 
studies have tried to provide some preliminary evidence of the role of 
organizational safety knowledge in building safer and healthier workplaces 
(Gherardi and Nicolini, 2000b; Nuñez and Villanueva, 2011; Podgorski, 2010; 
Smith-Crowe et al., 2003; Zohar, 1980). In addition, the technical features of 
OHSMSs are embedded in the social relations of the enterprise but unfortunately 
little attention has been paid to the socio-cultural and power dynamics of safety 
culture and knowledge management in the practitioner-oriented literature. 

The thesis attempts to create a new ground targeted to recalibrate the 
importance of sociological and cultural dimensions to safety management 
analysis. 
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Research Problem 
The research literature discusses several approaches to developing a positive 
safety culture and possibilities to enhance it. At the same time, relatively little is 
known how organizations influence and deal with the formation of safety culture 
with respect to KM and about the role of tacit and explicit knowledge in the 
OHSMSs. 

Despite multiple attempts to explain safety culture through competing 
models, there is limited empirical research to substantiate which company 
values, safety KM and organizational safety practices have the most 
demonstrative impact on safety performance at the enterprise level. There is 
potential for organizations to learn, adopt and apply best practice, knowledge 
and information in the area of OH&S from other companies and various state 
authorities (Järvis and Tint, 2008). However, deeper understanding of different 
indicators/aspects of safety culture are required to properly manage and 
exchange safety knowledge in SMEs because proper KM is essential for the 
effective OHSMSs, as advocated by many researchers (Podgorski, 2010; Ajmal, 
2009). In the light of the above arguments the present study areas under 
exploration are connected to several theoretical disciplines (see Figure 1). Focus 
is on how safety knowledge is managed at the enterprise and state level as a part 
of SMS and at the same time the focal point of the research is also safety culture. 

 

 

 

 

Figure 1. Conceptual framework under exploration (Source: compiled by the author)  

Thus, the aim of this doctoral thesis is to enhance the understanding of the 
role and importance of knowledge management to safety management systems 
as a tool for improving safety culture in Estonian SMEs.  

With an inherited low level of workplace safety culture from the Soviet era, 
and the following 20 years of independence and the establishment of a market 
economy, there is a need to assess scientifically the degree of compliance of 
Estonian enterprises with wider European standards of OH&S and what kind of 
potential and actual barriers prevent acquisition of a positive, sustainable and 
dynamic safety culture in SMEs, which have been a traditionally challenging 
sector of the economy for successful OHSMSs implementation.  

The topic of the doctoral dissertation combines the public policy areas of 
employment and social affairs, strategic and managerial approaches in the field 
of OH&S, focusing on OHSMSs, safety culture and KM at both the level of state 
policy and the practice of individual enterprises, as well as employers’ and 
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employees’ attitudes and understandings of their working environment and its 
implications for their health, safety and well-being.  

For this purpose, the study applies theoretical and empirical evidence in 
examining the research questions. Detailed objectives are described in the 
following set of research questions to be answered in the study. Main research 
question: 

 What characterizes safety culture and how is it associated with safety 
knowledge management within the Estonian manufacturing small and 
medium-sized enterprises? 

The sub-research questions of the study are formulated as follows:   
1. Sub-question 1: How is safety valued, appreciated and practically 

realized in the investigated enterprises and what characterizes safety culture 
within the Estonian small and medium-sized manufacturing enterprises? 

2. Sub-question 2: What characterizes safety management systems (within 
the Estonian small and medium-sized manufacturing enterprises) and what kind 
of changes in the field of occupational health and safety occurred in the context 
of Estonian accession to the European Union? 

3. Sub-question 3: How do safety management systems reflect one of the 
major factors – safety knowledge within the Estonian small and medium-sized 
manufacturing enterprises? 

4. Sub-question 4: Which are the enabling and inhibiting factors that will 
foster the safety knowledge exchange within the small and medium-sized 
manufacturing enterprises? 

Each of the sub-questions is examined in the seven separate articles. The 
results of the articles are summarized in Chapter 3. With regard to the main 
research question, the findings are discussed in the conclusion of Chapter 4. 

In order to examine the research problems and to set the direction for this 
thesis, the following core research tasks have been identified: 

 To conduct research in Estonian manufacturing SMEs in order to 
explore the differences between formal safety and real safety and to 
assess how safety goals and practices are realized practically as an 
organizational value.  

 To investigate existing advantages and shortcomings in the present 
OH&S system at the national as well as enterprise levels in the context 
of Estonian accession to the European Union. 

 To assess manufacturing employers’ and employees’ opinion and their 
perceptions towards OH&S within organizations in order to develop a 
better understanding of safety culture.  

 To outline the application of safety culture and SMSs within 
manufacturing SMEs. 

 To develop and to discuss a possible innovative conceptual model for 
the improvement of safety culture consisting of KM dimensions that 
incorporate both tacit and explicit safety knowledge and understandings 
based upon ‘communities of practice’.  
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 To make further research proposals and explore theoretical and practical 
implications. 

 To provide recommendations for effective safety management and 
operational practice for OH&S authorities based on the empirical 
outcomes of the research.    

 
Research method 
The philosophical basis of this study is (social) constructivism, which sees the 
culture as a socially constructed concept with a multi-dimensional nature and 
provides an understanding of the concept of (safety) culture.  

The current research is explorative and aims at providing understanding of 
the contemporary SMS in the organizations. It discovers and captures realities 
about SMSs within the context of industrial SMEs by focusing on safety culture 
elements. Inductive research was conducted using qualitative case study 
approaches to explore the issues based on social constructivism. 

The research method of the present study is important because of a general 
lack of case studies and qualitative research about safety culture and safety 
knowledge management. Glendon (2008) emphasized the fact that few to none 
published studies of safety culture apply qualitative methods. This research is an 
attempt to fulfil this gap and apply an interpretive approach using both 
qualitative and quantitative methods in order to provide a few systematic 
conceptualizations on how safety is valued and managed, as evidenced by 
leadership and employee behaviors and attitudes and performance management 
systems with a special focus on safety knowledge management. The study 
applied triangulation forms related to the data (cross-checking information by 
using multiple empirical sources) to multiple methods of data collection (mixed 
methods) and data analysis (several researchers examined the materials).  

The empirical study of the dissertation was conducted in eight Estonian 
SMEs operating in different economic sectors in order to clarify how safety is 
valued and managed and how SMEs reflect and manage the major factor in 
SMSs – safety knowledge. The field visits took place during the period from 
April 2009 to October 2009. The most important research methods were semi-
structured interviews with senior managers and safety managers (16), eight focus 
group interviews with employees, several on-site observations and evaluation 
questionnaires. Supplementary methods were analysis of numerous health and 
safety documents, media analysis, audits and risk assessment, which 
complement and verify the data collected during the interviews. In addition, 
companies’ strategy, policy, values, vision and mission statements were 
investigated based on the data available from their homepages. 

Quantitative methods were applied in order to explore employers’ and 
employees’ attitudes, perceptions regarding health and safety, values, 
information dissemination, risk awareness and employees’ involvement. The 
data were acquired from a national Work Environment questionnaire survey 
conducted by Statistics Estonia in 2009, which is a representative survey 
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utilizing employer-employee-linked data, designed specifically to study the 
working environment and to measure safety climate, safety attitudes, 
perceptions, values, conflicts and relationships, information dissemination, job 
satisfaction, responsibility and commitment, risk awareness, working conditions, 
and safety measures. The current survey comprises a sample of 463 employers 
and 1757 employees who filled the questionnaires and participated in the study. 
A special feature of the survey is that it is first linked the data set of both 
employees and employers in SMEs exploring inter alia issues of employees’ 
involvement, representation, responsibility for workplace safety and health, 
employers’ commitment to safety; importance and relevance of the safety 
requirements and procedures, training and information; how safety is valued and 
appreciated throughout the investigated organizations. In addition, Article IV 
describes the results from the comparative (longitudinal) studies of OH&S 
professionals conducted in 2002 and 2009 (both self-reported data). 

 
The doctoral thesis provides an original contribution both at the theoretical 

and practical level as follows:  

1. The study increased understanding of the current OH&S system and of 
the changes that occurred in this field in the context of Estonian 
accession to the European Union. This study of a national-led 
intervention in OH&S policy evaluation and implementation illustrates 
the limitations and possibilities of disseminating national level strategic 
understandings to enterprise levels. The author proposes several 
recommendations for the improvement of the OH&S system (Articles I; 
II; IV). 

2. The study provides important empirical evidence on how SMEs address 
OH&S. Differences in the assessment between ‘formal’ safety and ‘real’ 
safety in Estonian SMEs from different industries are presented, 
indicating some important safety flaws and drawing attention to 
contextual variables in the development of SMSs and improving the 
safety cultures (Articles II, III, V). 

3. The study provides conceptual clarification on the role of knowledge 
management in the field of OH&S and, in particular, for safety culture 
(Articles V, VI).   

4. The main contribution of the study is a developed and empirically tested 
innovative conceptual Model of Safety Culture with Knowledge 
Management Dimensions that incorporates both tacit and explicit safety 
knowledge and understandings based upon “communities of practice.” 
The model as an effective management tool for assessment and 
promoting a viable and sustainable safety culture allows an in-depth 
study of the management of safety knowledge and can assist in the on-
going analysis and implementation of a positive safety culture. In 
addition, the model takes into account the dynamic interrelationships 
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between safety climate, safety management systems, safety behavior and 
motivational strategies to create, transfer and utilize safety knowledge 
within a community of practice at the enterprise level (Articles IV- VII). 

5. The thesis contributes to theory by proposing a possible approach to 
improve the safety culture – through managing the safety social capital 
inherent in an organization. This study has first applied intellectual 
capital principles to the field of OH&S in Estonia, with a special focus 
on the knowledge management system as an umbrella for capturing a 
range of organizational concerns towards health and safety (Articles V, 
VII). 

6. The thesis has opened new research perspectives in the field of safety 
management systems and safety research, especially on the management 
of psychosocial risk, as well as for health and safety promotion within 
the enterprises, by focusing on the incorporation of health and safety 
knowledge as related to a set of core values in safety culture results in 
the framework for developing a health and safety culture including 
social capital (Article V)  

7. The study contributes to providing conceptual clarification on the 
incorporated conflict management as a learning instrument and its 
possible effect on safety culture and for knowledge exchange. In 
addition, the study investigates relationships between employers and 
employees, co-workers, co-worker peer support and personal 
responsibility for safety, which has been sparsely reviewed in the 
scientific literature (Frazier, et al., 2013; Fernández-Muñiz et al., 2007; 
Flin et al., 2000; Harvey et al., 2002; Geller, 2001). 

8. In terms of safety culture research, the study focuses on the often 
neglected area of the implementation of organizational safety culture. 
Moreover, this was a multiple case study allowing cross-case 
comparisons, providing a more comprehensive understanding of the 
phenomenon studied than the single case studies or safety climate 
questionnaires commonly used in this research area (Articles V-VII). The 
study contributes to the methodology of the evaluation of the safety 
culture by applying quantitative approaches (‘perceptual measurement-
individual attribute approach’, which captures organizational safety 
climate through perceptions of individual attributes) and a qualitative 
approach (case study, interviews, observations, audit and risk 
assessment, document analysis), which allows the capture and analysis 
of organizational, behavioral and psychological aspects of safety culture. 

The practical concern of this thesis is to improve OH&S in Estonia with a 
special focus on SMEs. The thesis identifies commonalities in the need to 
improve the contribution of safety knowledge to safety management processes 
and practices in a selected sample of Estonian SMEs in different economic 
sectors, suggesting that while there may be some variations between sectors in 
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the application of safety knowledge, further economic benefits and 
improvements in employee well-being could be secured across all sectors 
reviewed by creating the appropriate conditions in which to embed a sustainable 
safety culture in enterprise management systems. 

Through the author’s views and suggestions, this thesis also attempts to 
enhance employers’ and employees' awareness and public attention towards 
weaknesses in the relevant Estonian occupational health and safety system, 
challenges in OHSMSs, unsafe working conditions and acts, and to boost the 
implementation of the relevant regulations and labour legislation in SMEs. The 
results from the current research could be useful for safety and strategic 
management researchers’ studies in SMEs as well as for lecturers, students, 
occupational health and safety professionals (i.e. occupational physicians, 
hygienists, ergonomists, etc), and safety managers at the enterprises, as well as 
for decision-makers at the sectoral organizational and state level. 

The originality of the studies lies in the usage of the data from a small open 
economy of Central and Eastern Europe, the Baltic state of Estonia. The thesis 
provides an insight into the necessary mix of regulation and self-regulation in 
the management of OH&S at the enterprise level and into the balance between 
the two required to achieve effective and sustainable safety cultures in an 
economy dominated by SMEs. It thus has potentially wider applications in the 
area of OH&S. 

The thesis is a collection of seven original publications that deal with the 
research question and key concepts as outlined. The current thesis is divided into 
three main chapters. Chapter 1 presents the theoretical framework for the study. 
The materials and methods used in this research are described in detail in 
Chapter 2. Chapter 3 presents the main results and applications, followed by a 
summary and discussion of the main conclusions of the seven articles presented. 
Further research avenues are suggested and the study’s limitations are also 
discussed.  

Overview of the approval of research results 

Results from all surveys included in the present thesis have been published and 
presented by the authors at international scientific conferences, following the 
acceptance of peer-reviewed submitted abstracts.  

 The study results concerning empirical examination of the relationships 
between different aspects of safety culture based on an innovative 
conceptual model for the improvement of safety culture with a special 
focus on the management of safety knowledge were presented by the 
author at the Riga Technical University 54th International Scientific 
Conference, Latvia, in October 2013.   

 The study results concerning differences between formal and real safety 
and the theoretical framework for applying the concept of Intellectual 
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Capital and ‘Communities of Practice’ as one of the main ways of 
knowledge transfer in the field of OH&S, were presented by the author 
at the 'International Conference in Occupational Health and Safety: 
From Policies to Practice’, Riga, Latvia, in December 2012.   

 Results from the assessment of possible occupational hazards in 
Estonian SMEs from different branches of industry, assessment of 
companies’ safety management systems and assessment of how this 
practice has developed in the context of Estonian accession to the EU, 
were presented by the author at the European Conference on Health 
Economics (ECHE), Helsinki, Finland, in July 2010. 

 Results from the study concerning auditing of the safety management 
system in Estonian medium-sized enterprises and analysis of the results 
from the qualitative study were presented by the author at the 
International Conference ‘Insights into the Sustainable Growth of 
Business’, Vilnius, Lithuania, in November 2009. 

 Based on the theoretical literature concerning safety culture and 
knowledge management systems, the author developed conceptually 
innovative models for the improvement of the safety culture consisting 
of knowledge management dimensions. The introduction of the 
augmented Cooper’s Reciprocal Model of Safety Culture with 
Knowledge Management System Dimensions was presented by the 
author at the ESREL (European Safety and Reliability Association) 
Annual Conference, Prague, Czech Republic, in September 2009.   

 Results from the survey concerning safety knowledge transfer at the 
state level and its critical components were presented by the author at 
the scientific conference HAZARDS XX ‘Process Safety and 
Environmental Protection, Harnessing Knowledge, Challenging 
Complacency’, Manchester, UK, in April 2008.   
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CoP – Communities of Practice   OPs – Occupational physicians 
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KM – Knowledge Management   SMS – Safety Management System 
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1. THEORETICAL FRAMEWORK 

“To be thus is nothing,  

but to be safely thus" 

William Shakespeare 

 (Macbeth, Act III, Scene I) 

1.1. Occupational Health and Safety Management Systems 

Managing occupational risks in an integrated way with the organization’s 
operations has become increasingly essential in recent years, since it can 
positively affect not only accident rates and safety performance of an 
organization, but also have a positive influence on competitiveness performance 
and the organization’s productivity, economic-financial performance of an 
organization and on the control of workers’ safe behavior (Fernández-Muñiz et 
al., 2009; Stolk, et al., 2012; O’Toole, 2002).  

The scientific literature on occupational health and safety management 
systems (OHSMSs) often distinguishes mandatory or regulated OHSM from 
voluntary systems, which clearly distinguish the concept of OHSMSs from the 
concept of systematic OHSM (Frick et al., 2000; Robson et al., 2007). The most 
important difference between regulated OHSM and a voluntary system is their 
goals and structure (Frick and Kempa, 2011). Mandatory OHSM is defined by 
its outcomes, arises from government legislation and dictates a limited set of 
core principles for the management of OH&S to be implemented by employers. 
One example of a mandatory OHSM is Framework Directive 89/391/EEC, 
which defines employers’ responsibilities, requirements and principles on how 
to manage occupational health and safety (OH&S), such as to evaluate the 
occupational hazards and conduct risk assessment; to implement relevant safety 
measures; to provide information and safety training for employees as well as to 
involve them in OH&S activities. At the same time, voluntary OHSMSs are 
defined by their means, by the correct introduction and application of their 
specified procedures. This system contains a large number of specified 
procedures in a complex structure, is not state-regulated and tends to be more 
complex than regulatory systems and is more formalized in terms of 
specifications. Voluntary OHSMSs are described in standards or guidelines that 
are international (e.g. ILO-OSH 2001) or national (e.g. BS 8800 or EVS 
18001:2007). Voluntary OHSMSs require external certification by auditing and 
certifying organizations, but mandatory OHSM can never be certified. Both 
OHSM systems have been criticized:  the mandatory regulations for being too 
bureaucratic and thus at excessively high administrative costs for employers, and 
voluntary OHSMSs for a narrow content. 
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Besides OHSMSs, many organizations tried to implement other management 
systems, for instance for quality and environment. The implementation and 
certification of quality, environment and OHSM systems have been major 
activities for many organizations in the light of increasing competitiveness and 
pressure from their internal and external stakeholders, including the regulatory 
bodies, community, customers, suppliers, employees, and the government 
(Zutshi and Sohal, 2005). According to Zutshi and Sohal (2005), integration of 
systems (Total Quality Management System, TQMS) can save both time and 
costs for companies. Other benefits of the integration of separate systems 
(quality, environmental and occupational health and safety management 
systems) into one operational system (TQMS) have been identified by Bragg et 
al. (1993); Zutshi and Sohal (2005); White (1999); Owen and Brischetto (2000). 
For instance, these include a positive influence on strategic planning, resource 
utilization, acceptance and understanding among the employees, training 
programs, enhancing communication, auditing and housekeeping as well as 
better addressing of people-related issues. However, there are some challenges 
for integrating the management systems, for instance people’s attitudes, lack of 
strategic planning; lack of expertise and use of consultants; continually changing 
regulation and guidelines; reporting of results, time-delays in integration (Zutshi 
and Sohal, 2005). 

Many researchers have emphasized the benefits of using voluntary OHSMSs 
to manage and control risk at work mainly for the large scale, multi-site 
organizations, often from the manufacturing sector (Frick, 2011; Bently and 
Tappin, 2010; Fernández-Muñiz et al., 2007; Makin and Winder, 2008). 
According to Makin and Winder (2008, p 935), “transferring these benefits of 
using OHSMSs to smaller businesses has been fraught with difficulty, with the 
mechanics and bureaucracy of the system itself sometimes becoming 
overwhelming”. 

Despite the benefits of the voluntary OHSMS, this system is not common in 
Estonia, especially among small and medium-sized enterprises (SMEs), which 
are the main focus of the current study. According to the author’s estimation, at 
present only a minority of Estonian SMEs (0.2%) have established a voluntary 
OHSMS (based on national standard EVS 18001:2007). A large proportion 
(71%) of the SMEs that have established voluntary OHSMSs (Source: Estonian 
Association for Quality, 2013) are construction enterprises and only 29% are 
manufacturing SMEs. Therefore, the current study focuses mainly on mandatory 
or regulated OHSM with manufacturing SMEs. 

Safety is a prime example of a critical organizational component that can be 
studied in relation to safety culture as evidenced by leadership and employees’ 
behaviors and attitudes, performance of management systems, and 
communications.  

Many researchers (Hale and Hovden, 1998; Cooper, 1999; Rasmussen, 1997) 
have focused on the broadness and complexity of safety culture to illustrate the 
fact that it does not operate in a vacuum but affects, and in turn is affected by, 
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other non-safety related operational processes or organizational systems. Schein 
(1992) claims that the way in which senior managers reward, instruct, allocate 
resources and their attention as well as behavior under the pressure, will be 
particularly salient in shaping organizational (safety) culture. Other researchers 
(Cooper, 2001; Clarke, 1999; Brown and Trevino, 2012) suggested that 
perceptions of senior managers’ attitudes and behaviors in relation to the health 
and safety, well-being of workforce will form the basis for the safety behavior of 
employees, and therefore, the safety performance of the organization. In 
common with most conceptualizations, these definitions emphasize the critical 
and essential link between safety culture and the OHSMs through shared values 
and beliefs that guide behavior patterns and health and safety activities in the 
organization. A strong safety culture is generally considered as a vital condition 
to well-functioning SMSs (Bently and Tappin, 2010; Fernández-Muñiz et al., 
2009). 

1.2. Safety culture and safety management systems within 
enterprises 

A safe and healthy working environment is an important element of work life 
quality (Fugas et al., 2012) and many researchers have shown a strong interest in 
the behavioral aspects of safety, while safety culture and safety climate have 
become essential cornerstones of modern thought about OHSMs in 
organizational culture (DeJoy, 2005; Frazier et al., 2013; Rao, 2007). Numerous 
studies demonstrate that the performance of an organization is dependent on the 
strength to which the (cultural) values are extensively shared (Ajmal, 2009). One 
of the strongest challenges for an organization in today’s competitive business 
environment is to create and preserve a self-sustaining safety culture (Rao, 
2007). However, there is a need for more research in order to better understand 
and validate the concept, content and outcomes of positive safety culture on 
safety performance (Bently and Tappin, 2010; Guldenmund, 2000; Hopkins, 
2006). Below safety culture will be explained in detail.  

A safety culture (as a sub-unit of organizational culture) has no unique and 
universal definition (Frazier et al., 2013; Edwards et al. 2013). However, it can 
be defined as the product of the individual and group values, attitudes, beliefs, 
risk-perceptions (Lee and Harrison, 2000), competencies, norms, principles, and 
patterns of behavior that determine the commitment of employees to health and 
safety, as well as the style and proficiency of an organization’s health and safety 
programmes (The Health and Safety Executive, 2005). It is essential that 
employees’ health and safety behavior as organizational values are adopted and 
shared between all employees throughout the organization and not only formally 
existing on paper. Employees’ attitudes and safety behavior are based on 
adopted and recognized values (See Article V). 

A problem with safety culture and safety climate is that no universal 
agreement on the definitions of these concepts exists and both have often been 
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used interchangeably (Høivik et al., 2009). According to Flin (2007), the most 
widely accepted definition of safety culture is from the nuclear power industry: 
“the safety culture of an organization is the product of individual and group 
values, attitudes, perceptions, competencies and patterns of behavior that 
determine the commitment to, and the style and proficiency of, an organization’s 
SMs”. According to Zohar (1980, p 96), safety climate is a summary of 
“perceptions that employees share about their work environment” and can also 
be defined as the perceived state of safety of a particular place at a particular 
time (Flin et al., 2000; Fleming, 2000). Flin et al. (2000) summarized safety 
climate as reflecting attitudes, perceptions and beliefs and it may be seen as a 
“snapshot” of the safety culture, while safety culture is more complex, reflecting 
values and norms. Article VI discusses differences between safety culture and 
safety climate and concludes that safety culture is expressed through the safety 
climate in an organization and that safety climate is relatively unstable and 
subject to changes depending on the features of the operating environment. 
Safety climate is clearly a sub-component of safety culture related to individual 
and group attitudes and behaviors related to engagement in safety practices 
(Cooper, 2000; Fernandez-Muniz et al., 2007).  

A literature review shows that very few models of organizational safety 
culture exist (See Articles IV and VI). Guldenmund (2000) claimed that there has 
been no consensus on the content of safety culture or its effects, and no 
satisfactory models of safety culture have been developed.  

Coopers’ model (2000) is used as the framework for the current study upon 
which to identify the activities associated with the assessment of both SMSs and 
safety culture. Cooper (2000) proposed a model to reflect the concept of safety 
culture that contains three elements: internal psychological factors (safety 
climate), external observable factors – organization (safety management system) 
and job (safety behavior) (See Figure 2). All elements of this model can also be 
broken into exactly the same reciprocal relationships, thereby allowing the 
multi-faceted nature of the safety culture construct to be systematically 
evaluated as by Cooper (2000).   

An important aspect is that Cooper (1999, 2000) considers SMSs as 
environmental factors in his model of safety culture. This is due to the fact that 
organizations are contained entities, where the efficacy of the SMS is the key 
internal environmental factor. However, since safety culture is the dynamic 
reciprocal relationship between members’ attitudes and perception toward 
safety, there is the presence of external influences including relevant legislation, 
history, economical and safety climate. An internal environmental factor is a 
SMS and an external one: norms, government policies, regulations, economic 
climate and situation (Ismail et al., 2012).   
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Figure 2.  Reciprocal safety culture model (Cooper, 2000)   
 

Many companies want to enhance their safety culture or some aspect of 
safety behavior and to find enhanced ways forward. It is clear that organizational 
safety through technical design and management of physical or tangible 
resources/assets, such as safer technology, regular audits and proper risk 
assessment; use of less hazardous chemicals and the elaboration of safe 
procedures, safety policies and guidelines, is relevant but obviously it is not 
sufficient. In the context of the OHSMs, special attention should be paid to 
intangible resources/assets of an organization obtained through human safety 
experience and practice in the workplace. 

1.3. Knowledge Management System in  
Occupational Health and Safety  

Organizations are recognizing that one of their most valuable resources is 
knowledge. In the literature on knowledge management (KM), one of the vital 
research questions is the impact of KM initiatives on business performance when 
the competitive potential of the total quality management system and business 
process re-engineering had been exhausted (Podgorski, 2010). Davenport and 
Prusak (1998) have proposed the following definition: “Knowledge management 
draws from existing resources that your organization may already have in place 
– good information systems management, organizational change management, 
and human resources management practices”. From the definition of KM it is 
clear that any advancement in this field needs to adopt an integrated (Davenport 
and Prusak, 1998), interdisciplinary and strategic perspective. According to the 
literature, the KM principles applied have led to an improved effectiveness of an 
environmental management system (Huang and Shih, 2009). However, only a 
few studies (Podgorski, 2010; Sherehiy and Karwowski, 2006, Schulte et al., 
2003; Heavin and Neville, 2006) have covered the area of KM related in 
particular to the OH&S (Järvis et al., 2008).  

Knowledge has been recognized as a new resource in gaining organizational 
competitiveness and it is also the central resource in the achievement of the goal 
of OHSMSs. Sherehiy and Karwowski (2006) also suggested that  the principles 
and tools of KM should be used to facilitate the management of the existing 
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individual (personal) knowledge, structural knowledge (i.e. knowledge codified 
into manuals, reports, databases, and data warehouses), and organizational 
knowledge (activity of learning within the organization) in the fast domain of 
practical application. Organizational KM in the field of OH&S treats a mixture 
of two kinds of knowledge: tacit knowledge and explicit knowledge. Explicit 
knowledge, sometimes referred to as a codified knowledge, is objective 
knowledge that can be transmitted in formal, systematic language (Jacobson, 
2006.). An example of explicit knowledge on OH&S consists of governmental 
and local regulations, standards, norms, and safety requirements, which are 
stored as written documents or procedures. According to Sherehiy and 
Karwowski (2006), explicit knowledge in the area of OH&S is accident records, 
safety regulations, safety guidelines, theories and axioms, and company records. 
In the context of the management of OH&S, special attention should be paid to 
tacit knowledge, because the research topics are often identified through direct 
human experience in the workplace, and the results of the research are often 
immediately applicable to the solution of a problem. Examples of tacit 
knowledge are: safety engineer’s experience, safety hazard recognition related to 
practical aspects, perceptual and cognitive skills, physical experiences, rules of 
thumb and synthesis of facts (Sherehiy and Karwowski, 2006).  In addition, in 
the context of an OH&S management system, examples of tacit knowledge 
include the individual knowledge of the experienced worker and specialist, as 
well as estimating and tendering skills acquired over time through hands-on 
experience, understanding the technological process, interaction with 
clients/customers, awareness of occupational hazards and possible health effects, 
prevention measures, their responsibilities and rights. This type of ‘ground-level’ 
tacit knowledge is experiential, judgmental, context-specific and therefore 
difficult to codify and share (Järvis and Tint, 2008; Podgorski, 2010.). 

Safety knowledge can be conceptualized as an employee understanding of the 
safety procedures (Hoffman and Morgeson, 1999). Based on this theory, 
individuals should be motivated to participate in safety activities and have 
knowledge on safety procedures if they perceive a positive (supportive) safety 
climate. Further, if individuals perceive the intrinsic value associated with safety 
and have knowledge on the safety procedures, they will be less likely to have 
workplace accidents. These findings have been supported in a number of studies 
(Gherardi et al., 1998; Griffin and Neal, 2000; Neal et al., 2000). 

An essential characteristic of knowledge is that it only generates value for the 
organization when it is used effectively (Seemann et al., 2002) and shared 
(Järvis and and Tint, 2008). Although knowledge sharing and knowledge 
transfer are often used interchangeably, knowledge sharing refers to exchange of 
knowledge between two individuals and focuses on human capital. This is the 
realm of tacit safety knowledge. By contrast, knowledge transfer focuses on 
structural capital and the transformation of individual knowledge to group or 
organizational knowledge, which becomes a built-into process, products and 
services (Jacobson, 2006). An understanding of the process of creating 
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organizational knowledge how explicit and tacit knowledge are exchanged and 
utilized is the basis of KM at the enterprise and state level. The process of KM 
and knowledge transfer at the state level in Estonia was analyzed in recent years 
(Järvis and Tint, 2007) and the main ways of knowledge transfer in the field of 
OH&S are via Communities of Practice (CoP), the internet and training. 
However, little is known how employers, workers and OH&S professionals 
receive, analyze, share and use this information. 

Organizational knowledge (also known as organizational memory) is a social 
and collective phenomenon and may be based on the notion of practice 
(Gherardi and Nicolini, 2000) resulting if the learning is conducted within a 
given organization (Podgorski, 2010). Workplace safety is a form of 
organizational expertise, which can be viewed as a situated practice, an 
emerging property of a social-technical system, the result of a collective process, 
a ‘doing’ which involves people, interaction, technologies as well as social 
relations (Gherardi and Nicolini, 2002a,b; DeJoy et al., 2010; Wiegmann et al., 
2004). It is therefore situated in the system of on-going practices that has both 
explicit and tacit dimensions (See Articles IV-VI).  

Organizational learning is a process during which the organizations share, 
create, spread, and expand their knowledge, connecting from groups to 
organization (Chang et al., 2006; Jashapara, 2011). This is also a tool for the 
development of a CoP and potentially gives a possibility for employees to 
exchange explicit and tacit knowledge (Article V). Wenger (1998) provides a 
theoretical basis for CoP and describes it as an evolutionary process for learning 
in groups. In addition, CoP comprise everything that its members in the 
organization negotiate or produce (Wenger, 1998), which also includes symbols, 
technology, textual and symbols in a ‘‘system of material relations’’ (Gherardi 
and Nicolini, 2000). According to Hislop (2005), a CoP is realized in informal 
groups of people who have a particular activity in common, and as a 
consequence have some common values, knowledge, and a sense of community 
identity.  

Based on the sociological view of learning, individuals in organizations 
continuously obtain, combine, modify and use knowledge through their 
everyday cooperation and interaction (Chang et al., 2011; Jashapara, 2011). 
Nahapiet and Ghoshal (1998) have stated that organizations have potential and 
capabilities for developing, creating, sharing and utilizing knowledge and 
intellectual capital (IC), and the development and cultivation of social capital 
(SC) are likely to realize a competitive advantage. Roos et al. (1997) 
conceptualized IC as the sum of all intellectual materials – knowledge, 
information, intellectual property, skills, experience and knowing capabilities of 
companies – that can be combined and utilized for competitive advantage. 
Knowledge development in an organization is dependent on and influenced by 
the organization’s SC (Davenport and Holsapple, 2006). Therefore, the 
organization encourages the development of SC and, hence provides possibilities 
and creates a structure for sustained interaction, conversations, socialization, 
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teamwork and cooperation between its members in order to create the new IC 
and knowledge. 

The focus here is on the application of intellectual capital principles to the 
field of OH&S with special emphasis on the KM system as an umbrella for 
capturing a range of organizational activities in order to manage the integration 
of human, structural and social capital, thus enhancing learning and performance 
in an organization (See Figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.  Intellectual capital grows with use and requires organizational learning (based 
on Seemann, et al. 2002)   

 

2. METHODOLOGICAL APPROACH 

Methodology is constructed on the researcher’s philosophical knowledge 
concepts. It means that methodology uses the researcher’s ontological and 
epistemological concepts to outline the research strategy and methods (Keso et 
al., 2009). According to Eriksson and Kovailainen (2008), ontology concerns the 
ideas about what (knowledge) exists in the world; existence of interpersonal 
social relations and what the existence of societies is based on, and how they are 
formed and transformed. Epistemology in scientific research means certain 
criteria for research knowledge and it defines how knowledge can be produced 
and argued for (Eriksson and Kovailainen, 2008; Virta, 2011). The ontological 
position of this study is to consider the phenomena being researched, namely 
exchange of safety knowledge and safety culture, as social structures or 
constructions, which are constantly shaped by a variety of actors working in 
these fields. Therefore, knowledge about these phenomena, i.e., the 
epistemological standpoint for this study, is available through creating an insight 
by interviewing employers and employees.  
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The research phenomenon (safety) culture is shaped by its members to 
provide a meaning of what is the value and what is important in the organization. 
It defines what people value and how they act. In axiology, as the overall theory 
of values, it is possible to distinguish two disciplines dealing with certain kinds 
of values – ethics and history of philosophy. Ethics is concerned with the 
analysis of ethical values, ethical decisions, acts and attitudes. History is a tool 
not only for remembering the past but also for shaping and understanding the 
present. In the analysis of an enterprise (safety) culture, tradition, history is 
important. Every industry and enterprise shapes its values and culture in a 
historical context. Therefore, it is essential to have the knowledge of history of 
forming the safety. An axiology of safety culture is an analysis of the practices, 
symbols, values, beliefs, and other cultural forms that have evolved with the 
issue of safety. In addition, the other research issue is safety knowledge as a 
value in the organization, the possibility (social interaction, organizational 
structure) to exchange tacit and explicit knowledge. This is the axiology and it is 
what motivates people to interact and to develop the awareness of individual 
employees and managers on occupational hazards and risks in order to to 
improve safety culture and to learn. 

2.1. Constructivism 

Philosophy of science refers to world views and ways of thinking related to 
understanding the nature and development of knowledge and reality. There are 
three important views about the research process that dominate in business and 
management research: positivism, interpretivism and realism (Saunders et al., 
2003). Organizational (and safety) culture studies have been dominated by two 
main paradigms: functionalism (Schein, 1992; Guldenmund, 2007) and 
interpretivism (Antonsen, 2009; Alvesson, 2001, Richter and Koch, 2004). 

According to Antonsen (2009), there has been a shift in perspectives, from a 
functionalist perspective towards a more constructivist view of culture. Most 
researchers of organizational (safety) culture see culture as both a product and a 
process structuring behavior (Antonsen, 2009). Following the functionalist 
approach, culture is viewed as a critical variable that influences, for example 
safety and reliability and safety culture is often understood  as shared patterns of 
behavior: ‘the way we do things around here’ (Hofstede,1994; Reason, 1997; 
Nævestad, 2009, Cooper, 2000). However, other researchers (Alvesson, 2002, 
Schein, 2004; Haukelid, 2008) of culture in organizations demonstrate that also 
shared patterns of meaning motivate and legitimize actions (Pidgeon, 1998; 
Haukelid, 2008). Functionalist safety culture research has mainly been 
conducted with quantitative methods.    

Several researchers (Pidgeon, 1998; Richter and Koch, 2004) argue that the 
field of safety culture needs to be studied by the interpretive approach. 
According to interpretive researchers, the culture is conceived as a metaphor for 
the organization, and ‘the meaning aspect of all organizational phenomena’ 
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(Nævestad, 2009). Interpretive safety culture researchers understand culture as 
shared patterns of meaning that members of organizations draw on as they 
interpret their beliefs, collective identity and behavior (Alvesson, 2002; Glendon 
and Stanton, 2000) and is created through group members’ interaction (Richter 
and Koch, 2002; Gherardi and Nicolini, 2002a).  

Safety culture is shaped by people in the structures and social relations within 
and outside the organization (Richter and Koch, 2004; Høivik et al., 2009; 
Haukelid, 2008). 

The present research philosophy is an interpretive approach. This is one of 
the main approaches to conceive the relationship between culture and safety 
(Nævestad, 2009). However, some interpretive studies of safety culture were 
criticized by Turner (1992), Reiman and Oedewald (2007) because of a lack of a 
proper conceptualization of the relationship between culture and technology in 
high-risk organizations. In order to study safety culture (as patterns of 
meanings), the use of qualitative methods is most appropriate. Glendon (2008) 
emphasized the fact that few to none published studies of safety culture apply 
qualitative methods. The current research is an attempt to fill this gap and apply 
an interpretive approach using both qualitative and quantitative methods in order 
to provide systematic conceptualizations on how safety knowledge is managed 
as an antecedent of safety culture. 

The work of Gray and Thomas (2006) served as the theoretical orientation for 
this study - constructivism, which sees culture as a socially constructed concept, 
multi-dimensional in nature and provides an understanding of the concept of 
culture. This modern anthropological perspective rejects a static view of culture, 
but instead emphasizes its dynamic, multifaceted, and lived nature that varies 
among different individuals (Kleinman and Benson, 2006). Underlying it is 
social constructivism (learning theory with strong epistemological elements), 
which emphasizes the importance of (safety) culture and context in 
understanding what occurs in society and constructing knowledge based on this 
understanding. Social constructivism is a sociological theory of knowledge, 
according to which social reality is being constructed through human activity.  
Learning is a social process and it occurs when people are engaged in social 
activities, team work, when they come together in order to solve problems, in 
our case, in the field of OH&S. 

The current study applied hermeneutical methodology, since “the variable 
and personal nature of social constructions suggests that individual constructions 
can be elicited and refined only through interaction between and among 
investigator and respondents” (Guba and Lincoln, 1994, p 111). In addition, 
hermeneutics is a methodology that seeks to develop meaning by exploring the 
context by using known (retrospective) elements of the cultural and social 
environment surrounding the event or experience to which the narrative relates. 
The current methodology could be useful for instance in looking for insights 
from accidents reports and other health and safety documentation particularly 
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with emphasis on cultural and social impacts on the development of the OH&S 
system in a historical context (at the enterprise and state levels).   

The research uses both deductive (theoretically based) and the more inductive 
(empirically based) research models. Deductive research builds models, sets 
hypotheses based on the theory and tests them on quantitative empirical data. 
Qualitative data are used more empirically based, with the theoretical framework 
as the starting point (Eriksson and Kovalainen, 2008). According to the research 
process and Eriksson and Kovalainen (2008), the model could be termed 
abductive. Abduction is a form of logical inference that goes from observation to 
a hypothesis that accounts for the reliable data (observation) and seeks to explain 
relevant evidence. Abduction is intended to help social research, to be able to 
make new discoveries in a logically and methodologically ordered way. 
Abduction is the logic used to construct descriptions and explanations that are 
grounded on the everyday activities, as well as on the language and meanings 
used by social actors.  

2.2. Research strategy 

The scientific research strategy adopted in the present study is a qualitative 
case study. The particular research strategy was chosen because the behavior of 
a group and an individual was studied and the safety culture was treated as a 
contextual, situational phenomenon. 

Since OH&S is a multidisciplinary and complex field embracing 
organizational studies and applied research, the present study aims to achieve 
methodological triangulation through a combination of exploratory (case study, 
survey) and comparative (longitudinal) studies. The present study applied 
triangulation forms related to the data (cross-checking information by using 
multiple empirical sources); to multiple methods of data collection (mixed 
methods) and data analysis (several researchers examined the materials). The 
combined methodology therefore uses triangulation to increase reliability where 
the major approach is qualitative and supportive is a quantitative approach (See 
Figure 4). A descriptive multi-method approach was adopted because the 
research questions required a variety of approaches. Inductive research was 
conducted using qualitative case study approaches to explore studied issues 
based on social constructivism.  

The aim of the qualitative data analysis is to create clarity and thus new 
knowledge of the focus of the research. Quantitative, deductive research 
complements and improved answers are given by the qualitative study approach, 
for example, a safety culture is statistically described and interpreted with 
numbers. The thesis made an attempt to combine the deeper insights of 
qualitative methods with some more quantifiable data. The qualitative case study 
was used in addressing ‘what’, ‘how’ and ‘why’– questions (Yin, 1994; Voss et 
al., 2002; Saunders et al., 2003; Flin et al., 2000; Bently and Tappin, 2008).  
This study makes use of a qualitative approach in order to investigate rich real-
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life organizational context, which allows studying the complexity of factors 
(safety culture; SMs (focused on social, organizational and behavioral 
perspectives) – as they are related to workers, their behavior and interactions 
with the SMs of the organization. Qualitative research aims at building a topic 
specific theory built upon certain empirical data. Based on the goal of the 
research, qualitative research can be particularly useful for such an approach 
because its sensitivity to the context provides opportunities to build fully 
meaningful points of studied phenomena.   

Figure 4. Objectives and concepts of the research project (Source: compiled by the 
author) 

Moreover, a quantitative approach is also appropriate for the present study in 
order to recognize factors that influence safety culture in the organization, to 
measure employee and employer attitudes and perceptions towards health and 
safety. Quantitative methods were used to develop a theoretical model of safety 
culture with knowledge management system dimensions and to test it. As such, 
it is suggested that there is a benefit of combining both quantitative and 
qualitative approaches (Bryman, 2006). All these considerations show different 
angles as to why both approaches are suitable for the purpose of this study. 
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2.3. Research methods and data collection  

The current study consists of seven scientific articles, each looking at the subject 
under study from different point of view (See Figure 5).  
 

 

Figure 5. The theory and background and empirical analysis of the thesis study (Source: 
compiled by the author) 

In this research, several research methods and information sources have been 
used. The empirical study was conducted in eight Estonian SMEs from different 
branches of industry. The most important research methods were semi-structured 
interviews with senior managers, focus group discussions with employees, 
health and safety documents analysis, audits and evaluation questionnaires. 
Supplementary methods were on-site observations, risk assessment, media and 
company homepage analysis. Besides that, the data for this study were acquired 
from a national Work Environment questionnaire survey, conducted by Statistics 
Estonia in 2009, which is a representative survey utilizing employer-employee-
linked data, designed specifically for working environment studies and safety 
climate measurements.  

Table 1 summarizes the research design in terms of the objectives, 
methodology and the data used in the publications. 
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Reviews of safety culture surveys identified a large variety of different safety 
climate questionnaires and various factors and sub-components were proposed 
for identifying and measuring safety culture (Zohar, 1980; Reason, 1997; 
Guldenmund, 2000 and 2007; Flin et al., 2000; Silva et al., 2004; Raja Prasadi 
and Reghunath, 2010; Fugas et al., 2012). It has been criticized that the 
comparisons are made difficult because of different variables and that safety 
culture is reduced to simply a combination of administrative procedures and 
individual attitudes to safety (Pidgeon, 1998) and that considerations of conflict 
and knowledge management are absent. In addition, there is some doubt of 
whether it is enough to measure safety culture using only quantitative 
psychometric methodologies such as questionnaires or surveys (Pidgeon, 1998) 
as a measurement tool (Cooper, 2000). Some researchers (Reason, 1997; 
Cooper, 2000; Glendon, 2008; Zohar, 2008; Bentley et al., 2010; Silva et al., 
2004) have emphasized the multidimensional nature of organizational safety 
culture and needs to implement qualitative (observation, case study, interviews) 
and quantitative methods (safety climate questionnaire) in order to evaluate and 
measure different aspects of safety culture in the organization. According to 
Cooper (2000), alternative or supportive measures for capturing and analyzing 
the psychological aspect of safety culture include focus group interviews and 
discussion groups and document analysis. The behavioral aspects of safety 
culture can be evaluated via observations, and from such sources like risk 
assessment, accidents and near- misses analysis and reporting documentation, 
standard operating procedures, the number of weekly inspections completed, the 
number of audits conducted. The situational aspects of safety culture can be 
examined from organizational policies, operating procedures, management 
systems, audits and communication flows (Thompson and Luthans, 1990) as 
well as from risk assessment reflecting working environment via safety audits. 

This study adopted a mixed-method approach, using multiple case studies. As 
a method, it focuses on collecting, analyzing, and mixing both quantitative and 
qualitative data in a single study or series of studies.  The reason for this 
approach was chosen because the research questions required a variety of 
approaches. Mixed methods are especially advantageous when studying OH&S 
(Creswell, 2003) since they draw on recognized quantitative data (accident and 
illness rates, risk levels, auditing results) in combination with qualitative 
concepts (awareness, attitudes and behavior, risk perception). The aim of this 
type of research is not to replace either qualitative or quantitative techniques, but 
to maximize the strengths and minimize the weaknesses of both. 

2.3.1. Case studies 

The case studies were intended to promote better understanding of the rationale 
of current safety culture in Estonian manufacturing SMEs, the development of 
needs, obstacles, and the changes that have occurred in the field of OH&S, 
particularly after Estonia became a member of the EU, as well as to provide 
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deeper knowledge about senior managers’ and employees’ perceptions and their 
commitment to safety, which may influence the overall safety performance in 
the enterprises. In addition, the case studies were chosen for illustration, 
exploration and better understanding of safety knowledge and SMSs in Estonian 
manufacturing SMEs. An inductive approach was applied in case studies. This 
research approach is based on the selection of case organizations, which are to a 
certain extent similar to each other. Among case organizations, there are 
significant differences, such as branches of industry, working environment.  
These differences potentially have an impact on the results. There are some 
difficulties in cross-case analysis due to the complex nature of safety culture and 
research methods, which require extensive and long-term involvement of the 
researcher to comprehend and understand safety culture. The analytical method 
adopted in the qualitative case studies was thematic analysis, which comprises 
describing, classifying and combining the data. The number of cases is debated 
in the literature with no ideal number stated. However, Miles and Huberman 
(1994) suggest that the number of investigated cases should not exceed 15 and 
Eisenhardt (1989) argued that a number between four and ten is sufficient. Eight 
case studies were conducted and data were gathered from eight SMEs (See 
Appendix 10) from four branches of industry: the metal industry (3), the textile 
industry (2), manufacture of devices and the plastic processing industry (2), and 
the printing industry (1). All the investigated companies were assessed as SMEs 
- classified in Estonia according to the common classification in Europe (Petts, 
1998): small-sized with 10-49 employees and medium-sized with 50-249 
employees. The enterprises were chosen based on the most relevant industrial 
branches in Estonia and were located in different parts of Estonia, however the 
majority of them were in or around the capital and western part of the country 
where the main production is located. Data were collected during the period 
April 2009-October 2009. 

The data were gathered from on-site observations, risk assessment, audit, 
health and safety documentation analysis, safety rules and procedures scrutiny as 
well as safety interviews with senior managers and employees. The author of the 
thesis (researcher) was granted access to confidential data provided under 
confidentiality agreements. Special attention was paid to ascertaining positive 
aspects expected from a prescriptive safety culture (based on Frazier et al., 2013; 
Meliá et al., 2012), such as: existence of a safety policy emphasizing safety 
values and actions in an organization and shared between all employees; well-
defined safety procedures and guidelines for all the operations integrated in work 
procedures; safety resources and investment; specific safety training and 
supervision; accidents and near-misses investigation; active employees’ 
involvement in OH&S activities and health promotion. Company safety 
response refers to the state and process of safety and detailed working 
environment and conditions in the investigated SMEs were analyzed and 
presented in the articles included in the thesis. 
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2.3.2. Qualitative interviews  

According to Bryman (2004), Fellows and Liu (2003), an interview can 
supplement data gathered by observation and help to uncover the meaning 
behind the artefact as well as identify the root structure of underlying values and 
beliefs of safety culture.  

Eight semi-structured face-to-face interviews with senior managers in charge 
of production operations, quality sections of their companies and eight semi-
structured interviews with safety managers were conducted. The study focused 
specifically on the perceptions of senior managers, exploring their attitudes, 
beliefs, knowledge in OH&S, their commitment to safety, cooperation with 
OH&S professionals. The objective was to build up a picture that would take 
into account not only how safety management is organized, implemented and 
maintained, but also how safety goals and practices are realized practically as an 
organizational value, how managers valued it, and how they viewed their role in 
the improvement of safety culture. The interviews were conducted in Estonian 
and Russian languages. Each interview with a manager lasted for two hours on 
average and was recorded. All individual interviews with managers at 
enterprises were completed before the workers’ group interviews occurred. 
Interview thematic plan is presented in Appendix 9. Data for this exploratory 
study were gathered from eight focus group interviews with 22 industrial 
workers (13 males and 9 females). A simple random sample was selected from 
workers employed at the SMEs. According to Alasuutari (1995), in a group 
situation (group interviews) the culture of the community is actually presented in 
the sense that when people speak to each other, members of a cultural group can 
use common language and understandings to convey their collective views and 
identity. The objective was to gather information about workers’ attitudes and 
perceptions of OH&S, shared visions and values, safety practices, knowledge, 
and their involvement in safety management. Each focus group session lasted for 
45 min on average and was recorded. Interviews were then fully transcribed and 
analyzed. Every effort was made to protect the privacy, confidentiality, and 
anonymity of individuals and organizations participating in this study. Results 
from qualitative study are analyzed and presented in Articles II, III, V, VII; Järvis 
and Tint (2009). 

2.3.3. Questionnaires  

According to Kerlinger (1986), questionnaire design is important as an item 
that helps to structure an investigation by providing a series of research 
questions, which like a ‘communication instrument’, allow obtaining opinions 
from respondents. The present study questionnaires are derived from previous 
relevant literature and most of the topics in the questionnaires are derivative or 
adapted from previous studies (Alavi and Liendner, 1999; Grote and Künzler, 
2000; Schein, 1996; Hofstede, 1994; Reich, 2007; Zohar, 1980; Fernández-
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Muñiz et al., 2007; Cooper, 1999; Cox and Cox, 1991;  Cox and Cheyne, 2000; 
Cox and Flin,  1998; Mearns et al., 2003; Williamson et al., 1997; Reiman and 
Oedewald, 2004; Wiegmann et al., 2002; Larsson et al., 2008). The original 
questionnaires were modified in order to suit the thesis objective. Different 
questionnaires were used in the current study in order to achieve the aim of the 
thesis – one was used for the longitudinal (comparative) study of OH&S 
professionals (in 2002 and 2009), two questionnaires (for employers and 
employees) were used in a national Work Environment questionnaire survey 
conducted by Statistics Estonia in 2009.  

The longitudinal studies allow an understanding of change over time and 
throw into focus the issues of variability and predictors of such change over 
time. In addition, the longitudinal approach individually identifies and analyzes 
specific strengths, areas in need of improvement in the organization, providing 
useful information to management seeking to improve safety performance and 
culture (Mearns et al., 2009). Thus, the survey of OH&S professionals was 
conducted in 2002 (as a part of the Estonian-Finnish Twinning Project in 
Occupational Health) and in 2009 (Appendix 8). This study was used in 
particular to capture real experiences of OH&S professionals, to explore their 
cooperation with employers as well as their potential and actual role in the 
creation of safety culture in SMEs and as an external source of safety 
knowledge. The other purpose was to investigate the changes that have occurred 
in the field of OH&S, particularly after Estonia’s accession to the EU. Statistical 
analysis involves descriptive statistics and the results are presented in Articles II 
and IV. 

A national Work Environment questionnaire survey was conducted by 
Statistics Estonia in 2009. The objective was to gather information about 
psychological aspects of safety culture – how employers and employees feel, 
which attitudes they have and how they are valuing working environment, and 
environmental issues – what an organization has and does in the field of OH&S. 
Two questionnaires measuring safety attitudes, perceptions, values, conflicts and 
relationships, information dissemination, job satisfaction, responsibility and 
commitment, risk awareness, working conditions and safety measures were 
administered anonymously to employees and employers from SMEs from 
different branches of industry. A special feature of the survey is that it is the first 
linked data set of both employees and employers in SMEs exploring inter alia 
issues of employees’ involvement, representation, responsibility for workplace 
safety and health, employers’ commitment to safety; importance and relevance 
of the safety requirements and procedures, training and information; how safety 
is valued and appreciated throughout investigated organization. The survey 
comprises a sample of 463 employers and 1757 employees who filled the 
questionnaires and participated in the study. Results from the analysis of the data 
are presented in Articles V-VII. 
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2.3.4. Supplementary methods 

On-site observations 
On-site observations are an important part of the methodology (Mengolini and 
Debarberis, 2007). Observation is an element in the control process situated 
before the judgement element. Its aim is to monitor, capture and analyze if the 
transformation and the output of the transformation comply with the 
organizational values and norms. Observations reveal data about the attitudes, 
tangible (e.g. safety policies, rituals, stories) and behavioral (e.g. safety norms in 
action, the prescribed and proscribed safety behaviors at work, in safety 
meetings and discussions) features of a safety culture. Observations focus on the 
real aspects of a safety culture, for instance: “what safety reports are people 
asked to complete?”, “how do people talk to each other about safety concerns?” 
In combination with semi-structured and focus group interviews they can 
provide an important base for inferring the basic assumptions of the organization 
and its (safety) culture. The author performed on-site observations in the form of 
walk around in the investigated enterprises, visits to working stations and 
observations of manufacturing processes as well as of work practices. Although 
the author had field notes on enterprise tours and followed the recommendations 
suggested by Fellows and Liu (2003), there is an intention to better plan and 
structure observations in the future in order to fully integrate on-site obserations 
into the process of the investigation of behavioral and organizational aspects of 
safety culture, and real safety at the enterprises. 
 
Written documents  
The current study implemented safety document analysis, such as safety strategy 
and policy, plan and instructions, risk assessment, safety rules and procedures;  
audits and inspections, safety meetings, safety committees, safety records, 
including incidents and accident investigations, training and meeting records 
were also carefully analyzed in order to complement and verify the data 
collected during the interviews. The National Labour Inspectorate’s assessment 
reports and strategies for inspection were analyzed (See Article I). 
 
Safety audit 
Kuusisto (2000, p 13) defined audit as “a systematic and independent 
examination to verify conformance with established guidelines and standards 
and to examine whether these arrangements are implemented effectively and are 
suitable to achieve objectives”. Several methods or tools have been developed 
for supporting safety auditing. In the current study the modified Diekemper & 
Spartz (D&S) method (Kuusisto, 2000) was used to determine safety level in the 
six SMEs. The current method has criteria for the assessment, as well as a 
scoring system which produces a numerical estimation of the safety activity 
level within the organization. The modified D&S method addresses 30 activities, 
which are categorized into the following activity areas: A - organization and 
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administration; B – industrial hazard control; C – fire control and industrial 
hygiene; D – supervisory participation, communication, motivation, and E – 
accident and near-accident investigation and reporting procedures (See Article 
II; Kempinen and Tint, 2006). This method was selected based on the research 
aim and because it includes evaluation criteria for such elements as motivation, 
communication, training activities and leadership. In addition, the results method 
is easy to use and it addresses all the key areas of industrial SMs. Heinrich et al. 
(1980) described the audit method as an excellent device for measuring OH&S 
activities in the organization. However, the research evaluates the method as 
helpful during the safety audit process and can be used as one of the possible 
tools to evaluate the company’s SMSs for SMEs, but the method does not ensure 
reliable and valid audit results. The D&S method is rough and it does not help 
the researcher/auditor to assess the individual safety activities thoroughly (e.g. to 
measure both the quality and quantity of safety activities and to determine how 
well occupational hazards are controlled). For example, the requirements for 
control of industrial hazards, fire hazards and industrial hygiene should be 
tighter than they are presented in the method and more attention should be paid 
to such hazards as psychological and physiological hazards. In addition, the 
determination criteria are fixed, which may lead to a situation where there is no 
space for improvement for the organization since all requirements seem to be 
fulfilled. 
 
Risk Assessment 
Safety risk management is one of the essential factors of SMSs in the 
organization, which includes risk assessment (identification of hazards, 
estimation of the risk from each hazard and evaluation of the risk), control of 
safety measures in order to comply with legal requirements. Risk assessment is a 
procedure where the severity of the identified occupational hazards is evaluated. 
According to Makin and Winder (2008), risk assessment could be an effective 
‘safe place strategies’. In order to evaluate the real safety situation in the 
investigated SMEs and to explore how safety is valued and practically realized 
in the investigated enterprises, the risk assessment was conducted, using a 
flexible risk assessment method (Reinhold et al., 2006). Working conditions 
were evaluated by assessment and measurements of occupational hazards, 
measured with the analysis of risks derived from them by the flexible risk 
assessment tool (Articles I-III). 
 
Media analysis 
In order to investigate media and public attention to the OH&S and, particular 
safety culture in Estonia, a media review was performed based on newsletters 
and journals available for the period of January 2009 - January 2013. A search 
was conducted via the Database of Estonian Articles Index Scriptorum Estoniae, 
which contains articles from newspapers, magazines and journals, serial 
publications and anthologies and collections from the 1990s on, allowing the 
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full-text to be accessed in free digital archives and Web publications. Key words 
were searched, which were related to the aim of the research. Further, only the 
content of those articles (in Estonian, Russian, English and German languages) 
related to health and safety was analyzed (See Article V). 
 
Company homepage analysis 
Safety climate is one of the organizational components of culture that is 
connected directly to the mission, strategy, and organizational practices. 
Therefore, in order to examine how organizational vision, strategy, mission and 
values reflect and express commitment to safety and safety culture, the company 
homepages were analyzed. At the beginning, eight company homepages of eight 
SMEs included in the study were investigated. Further, twenty randomly chosen 
manufacturing SMEs as well as twenty five company homepages of industrial 
SMEs (of the most competitive fifty enterprises from the Estonian Companies’ 
Competitiveness Ranking 2012) were also analyzed (See Article V). 
 

2.4. Data analysis  

Qualitative study 

Qualitative data were used in six of the seven publications and gathered in three 
separate data sets. Article II employs the first qualitative set of data collected 
from six manufacturing SMEs by interviewing employers. Article IV employs 
the second qualitative set of data gathered from seven SMEs by interviewing 
employers and on-site observations. Articles V and VII employ the third set of 
data gathered from eight SMEs through interviews (employers, safety managers 
and employees) and case studies conducted in the spring-autumn 2009. In total, 
24 interviews were conducted in the investigated manufacturing SMEs from four 
industries. The interviews followed a thematic guide (Appendix 9). Data from 
semi-structured interviews with senior managers and safety managers as well as 
from focus group interviews with employees were carefully transcribed, the 
researcher went through each case separately making notes and getting to know 
each one before conducting the analysis. 

Triangulation helps in overcoming bias that comes from a single method. In 
this data set, triangulation covered the source (Voss et al., 2002), using 
interviews as primary data and documentation, observations, risk assessment and 
audit as secondary data, which helps in checking the consistency of different 
data sources with the same method. In addition, the fact that two senior 
managers were interviewed by the researcher per enterprise also helps to 
determine the level of consistency in the interviews. The study used researcher 
triangulation as suggested by Olander (2011), where all co-authors read the 
analyzed data which were then discussed. 
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The quantitative study 

Statistical analysis involves descriptive statistics and exploratory factor analysis. 
Descriptive statistics was used in Articles I-V. Factor analysis was applied to 
data acquired from a national Work Environment questionnaire survey 
conducted by Statistics Estonia in 2009. The survey comprises a sample of 463 
employers and 1757 employees. The data for Articles VI-VII were analyzed 
using the Statistical Package for Social Science (SPSS 17.0) software.  
Exploratory Factor Analysis was utilized to examine the dimensions of safety 
culture as measured by the safety culture survey. This method was used to 
uncover the latent structure (dimensions) of a set of variables by measuring 
correlation of the different factors and thus weed out the ones that are not related 
to each other. Additionally, exploratory factor analysis was requisite for 
examining the appropriateness of the factor structure. Statistical t-test of the 
mean was conducted to check the entire population’s likely response to the 
issues raised in the questionnaire, based on the sample’s ratings. The Principal 
Components Analysis with Varimax Rotation was conducted (in SPSS 17.0) on 
35 items (for employees) and 30 items (for employers) and resulted in sixteen 
factors (for employees) and ten factors (for employers) with an eigenvalue 
greater than one (Tables 5 in Articles VI-VII).  

 

3. RESULTS:  The role of knowledge management in 
safety management systems  

In order to fulfil the aim of the doctoral thesis, to enhance the understanding of 
the role and importance of KM to SMs, the study analyzed different aspects 
related to KM, safety culture and the key features of SMSs. All the selected 
seven scientific articles explain the basic framework and provide a general 
overview of safety knowledge management at the enterprise and state levels 
from safety culture perspective and answer the main research question: what 
characterizes safety culture and how it is associated with safety KM within the 
Estonian manufacturing SMEs, thus fulfil the aim of the thesis.  

More specifically, each publication covers and elaborates a range of aspects 
of SMSs in manufacturing SMEs with a special focus on safety knowledge 
dissemination and transfer in safety culture context. Table 1 summarizes the 
objective, the methodology used and the main contribution of each article. 
Below the author will introduce them briefly and will identify the specific 
importance of each article and their interrelation to the cumulative development 
of the overarching research question which is to be addressed concerning 
concepts of SMSs and safety culture within the manufacturing SMEs, possible 
factors that enable and promote management of safety knowledge. The order of 
the articles is as follows: Article I starts with more generic issues of the 
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supervision of the working environment and the role of a risk observatory in 
information dissemination and safety knowledge sharing and transfer as well as 
explores the main changes in the OH&S in Estonia. Article II then examines 
working conditions and possible occupational hazards in the selected enterprises 
and analyzes SMSs. This paper reports employees’, employers’ and OH&S 
professionals’ awareness about OH&S and the changes that occurred in the field 
of OH&S in the context of Estonian accession to the EU. This leads to the 
further investigation, in particular, of the real safety situation and its 
management in the context of SMEs (Article III). It is studied further in Articles 
IV and V in view of importance of positive safety culture and management of 
existing safety knowledge in these enterprises. Moreover, as the lack of 
theoretical and practical work on KM in the field of OH&S is one of the main 
parts in SMSs, Articles IV and VI describe an innovative conceptual model for 
the improvement of safety culture consisting of KM dimensions developed by 
the author that incorporates both tacit and explicit safety knowledge. The model 
of safety culture proposed by the author that served as a basis for the 
development of a questionnaire, which when used as part of safety management 
audits, can support an assessment of safety culture. It has been found valuable 
for SMEs. Therefore, Articles VI and VII proceed to explore the relationships 
between organizational, psychological and behavioral aspects of safety culture 
using the proposed assessment tool. 

3.1 Risk Observatory- A tool for improving safety and health at the 
workplace 

Overall objective 
The study (Article I) aimed to assess the working environment, the employers’ 
possibilities and willingness to conduct risk assessment, ways to manage risks 
and the steps towards progressive improvement in the field of OH&S. The 
article explores the main changes and challenges in the Estonian OH&S system 
in the context of Estonian accession to the EU based on the changes of NLI 
priorities and strategy for supervision, changes in the working environment (data 
form risk assessment in two firms); employees’ opinion in comparison with data 
from Baltic Working Environment and Labour (BWEL) survey (Woolfson, et 
al., 2008). This article (see Appendix I) investigates the role of the NLI in the 
risk observatory as a main key authority in data collection, information and 
knowledge dissemination in OH&S. The sub-research question that this paper 
aims to answer is (2) what characterizes SMSs within the Estonian 
manufacturing SMEs and what kind of changes in the field of OH&S occurred in 
the context of Estonian accession to the EU.  
 
Results and main contribution 
The paper suggests that NLI should play a vital role in safety knowledge sharing 
and transfer at the state and enterprise level. The findings revealed that the 
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Estonian working environment has changed considerably during the last ten 
years and is continuing to evolve as a result of the following trends much in line 
with broader European trends identified in the key EU strategy documents on 
OH&S.  

Even though rapid improvement has been made in the field of OH&S in 
Estonia in recent years, there are still challenges ahead. The effectiveness of the 
present OH&S system is undermined by the insufficient coverage of OHS, lack 
of political will to meet EU OH&S requirements, lack of relevant statistical data 
and research activities in the field, poor quality of risk assessment and the 
continuing absence of an insurance act for occupational accidents and diseases 
which effectively places the burden of compensation, support and rehabilitation. 
The article presents several recommendations for the improvement of the OH&S 
system: to conduct further research in OH&S; to enhance the effectiveness of an 
OH&S monitoring system to include quantitative as well as qualitative data and 
to support knowledge-based administrative decisions on legislation, law 
enforcement, research and setting of priorities, monitoring changes and 
identifying emerging risks, as well as designing and setting up corrective and 
better preventive measures. There is also a need for further identification and 
anticipation of emerging occupational risk and an evaluation of many safety 
measures that are in place or planned. To achieve positive results, it is necessary 
to strengthen the national OH&S system in Estonia as well as the public 
awareness through tripartite collaboration. This includes legal provisions, 
enforcement, compliance and labour inspection capacity and capability, KM, 
information exchange, research and support services. Finally, the suppression of 
good practice in OH&S requires that representatives of the workforce be 
empowered in the process of OHSMs at the enterprise and workplace level. 
 

3.2 The formation of a good safety culture at the enterprise 

Overall objective 
The issues identified in Article I are further explored in Article II (see Appendix 
II) which links SMSs and safety culture. The article addresses two sub-research 
questions: (1) how safety is valued, appreciated and practically realized in the 
investigated enterprises and what characterizes safety culture within the 
Estonian SMEs; (2) what characterizes SMSs within the Estonian manufacturing 
SMEs and what kind of changes in the field of OH&S occurred in the context of 
Estonian accession to the EU. The article examines working conditions in the 
selected enterprises and safety auditing of SMSs. This paper reports employees’ 
and employers’ awareness about occupational hazards and safety measures, as 
well as the results of a national survey of OH&S practices and development 
needs in Estonia.  
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Results and main contribution 
The article assesses the possible economic losses connected with poor safety 
management in Estonia and describes the system of occupational disability and 
occupational accident insurance. The practical part of the investigation consists 
of data analysis from six SMEs, where risk assessment and audit of SMSs were 
conducted using the modified Diekemper & Spartz method (Kuusisto, 2000). 
The results of auditing of SMSs indicate that the main problems in the 
investigated enterprises were as follows: lack of safety education and training of 
employers and employees, particularly for new employees; the absence of the 
written safety policy and safety plan as the framework for health and safety 
activities in the enterprises; occupational accident investigation, statistics and 
reporting procedures, especially near-misses, were found weak in all enterprises 
and there was a lack of employees’ involvement in health and safety activities. 
Majority of the employees (who handled chemicals at their workplace) had 
received no specific training on chemical safety. The information about chemical 
hazards was not available at workplaces in two processing enterprises (metal and 
mechanical). Results from semi-structured interviews with senior managers 
revealed their low awareness and commitment to safety. The level of safety 
performance varied in different investigated enterprises. All managers 
considered the risk to their employees’ health sufficiently low. However, 
majority of the interviewed managers had a certain plan of activities to improve 
working conditions, but not documented. Safety policy and plan that set the 
framework for OH&S activities in enterprises were not available in written form 
in seven of the eight enterprises.  

An interesting finding was also that none of the interviewed senior managers 
had tried to evaluate the economic losses that had been caused by employees’ 
sicknesses and/or occupational accidents as well as to evaluate effectiveness of 
the OH&S interventions. 

The study contributes to increased understanding of the changes occurring in 
the field of OH&S in the context of Estonian accession to the EU, how safety is 
valued and practically realized in the investigated enterprises. The authors 
proposed a complex approach to the management of OH&S issues and possible 
tools – simple computer-based applications for the identification of occupational 
hazards. 

3.3 Risk assessment and measurement of hazards in Estonian 
enterprises  

Overall objective 
Article III (see Appendix III) addresses the sub-research question: (2) what 
characterizes SMSs within the Estonian manufacturing SMEs and what kind of 
changes in the field of OH&S occurred in the context of Estonian accession to 
the EU. The objective of the article is to explore real safety in SMEs by 
examining the working conditions and current practices and the mechanism of 



 

46 

management safety in the SMEs. The article focuses on successful risk 
assessment procedures in SMEs as well as on safety knowledge sharing and 
transfer at the enterprise level.    

Results and main contribution 
The article provides knowledge on the real safety (working conditions) in the 
manufacturing SMEs and measures to control risks. According to the results 
from the study, the working conditions varied between investigated enterprises. 
The article presents the results of measurements of occupational hazards (indoor 
climate, lightening, noise, dust and chemical) and risk assessment conducted in 
18 SMEs from six industries, using a flexible risk assessment method (Reinhold 
et al., 2006). The results from the study reveal that the main identified hazards 
with a high risk level were noise, dust and indoor air humidity.  

The authors emphasize the importance of risk assessment as an inevitable and 
practical procedure where the severity of the identified hazards is evaluated in 
order to prevent occupational accidents at the enterprises. The article presents an 
analysis of safety knowledge sharing and transfer at the enterprise level and 
suggests the key elements of the SMs in order to improve the working 
environment: risk assessment, cooperation between employers and OH&S  
professionals (as a source for external safety knowledge), employees’ 
involvement and appropriate safety training for the employers and employees.  

3.4 Innovations at workplace: an evidence based model for safety 
management  

Overall objective 
The objective of the article is to explore the link of OH&S and KM and to 
clarify the concept of safety culture. Article IV (see Appendix IV) addresses two 
sub-research questions: (2) what characterizes SMSs within the Estonian 
manufacturing SMEs and what kind of changes in the field of OH&S occurred in 
the context of Estonian accession to the EU and (3) how safety management 
systems reflect one of the major factors – safety knowledge within the Estonian 
manufacturing SMEs. In addition, the article evaluates the OH&S professionals’ 
attitudes, their potential and actual role in the creation of safety culture at the 
enterprises and proposes a model for the improvement of safety culture. 

Results and main contribution 
The article presents the results of exploratory case study research in order to 
assess the safety culture elements in Estonian manufacturing SMEs. In addition, 
the study describes the senior manager’s attitudes and knowledge level and 
suggests and shows the innovative possibilities for the improvement of safety 
culture at the Estonian SMEs through complex approach to safety and health, 
which includes a KM system. Qualitative investigation of the safety culture, 
which allows gaining insight into various public policy factors (external factors), 
might influence safety knowledge creation and its transfer, development of 
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communities of practice (CoP). The results from the comparative questionnaire 
OH&S professionals’ survey (2002 and 2009) increase understanding of the 
changes that occur in the field of OH&S. It is interesting that according to the 
results from the study of 2009, the main priorities and major problems in the 
current OH&S in Estonia were exactly the same as reported by the OH&S 
professionals in 2002 (Kempinen and Sarap, 2002). The study suggests that there 
is a need for discussion and improvement of collaboration between employers 
and OH&S professionals in order to strengthen KM and the infrastructure as 
well as safety culture at the Estonian enterprises. Competence and expertise in 
health and safety topics is the foundation for the added value of OH&S 
professionals to the safety and health of working population. The authors’ 
proposal was that OH&S professionals be looked at in a new way as a fresh 
resource of knowledge and competence with defined capabilities, and that their 
position description be developmental that emphasizes these capabilities at the 
state as well as organizational levels.  

This article contributes to theory in two ways. First, it provides conceptual 
clarification on the role of KM in the field of OH&S and, as the constituents of 
safety culture. Second, the article commences with a discussion on an innovative 
conceptual model for the improvement of safety culture consisting of knowledge 
management dimensions that incorporate both tacit and explicit safety 
knowledge. The authors emphasize the importance of CoP as a source of safety 
culture and as the 'one important focus' of learning, transmitting practical safety 
knowledge as well as sharing values among members of the CoP, through which 
an organization can grow, learn and develop new intellectual capital.  

3.5 Formal safety versus real safety: quantitative and qualitative 
approaches to safety culture – evidence from Estonia 

Overall objective 
Article V (see Appendix V) addresses several sub-research questions: (1) how 
safety is valued, appreciated and practically realized in the investigated 
enterprises and what characterizes safety culture within the Estonian SMEs and 
(3) how safety management systems reflect one of the major factors – safety 
knowledge within the Estonian manufacturing SME. The intention of this article 
was to bring an understanding to the concept of safety culture and real safety 
behavior in investigated companies; to examine differences between formal and 
real safety as well as to discuss alternative possible approaches to safety culture - 
through managing the safety social capital inherent in Estonian SMEs.  

Results and main contribution 
Analysis of the safety culture questionnaires shows many SMEs with an 
outstanding safety culture and positive safety attitudes. Safety training, safety 
work procedures, relevant information provision, communication and 
supervision – all important aspects of the organizational life are viewed from the 
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OH&S perspective and were positive, which Meliá et al. (2012) called 
‘prescriptive safety culture’. The study identifies the main shortages in risk 
assessment and efficiency of safety measures as well as some important safety 
flaws in all investigated SMEs. Employees’ involvement in different activities in 
health and safety as well as the possibility to learn in the organization were 
limited and weak. In addition, the study showed a lack of commitment, 
cooperation and social capital in SMEs as well as that OH&S is not a company’s 
core issue and safety is not considered as a vital factor for promotion/advocacy 
in the companies’ homepages as one part of the company identity. This study 
contributes important empirical evidence on how SMEs address OH&S and 
what the major challenges in SMSs are.  

The article also contributes in several ways to the theory of safety culture and 
methodology. First, the article analyzes safety social capital and workplace 
conflicts as a part of culture, suggests focusing on CoP as a source of safety 
culture. Second, the study contributes to the methodology for evaluation of 
safety culture by providing knowledge on the essential aspects in the process of 
evaluation of safety culture, like organizational, human and social perspectives 
in safety. The study revealed that a quantitative approach using a reliable and 
valid tested questionnaire can provide an overview of the safety climate 
(employees’ perception and attitudes) and an overall safety organizational 
picture. However, safety documentation and questionnaires tend to reflect only 
‘formal’ procedures in the organization. It is not enough in order to understand 
the ‘real’ state of the safety, procedures, the shared and active values and beliefs 
that guide behavior patterns and OH&S activities in the organization. Therefore, 
integrated approaches should be used, which allow employees and employers to 
declare and reflect some important safety flaws.   

3.6 Knowledge Management: a neglected dimension in discourse on 
safety management and safety culture – evidence from Estonia  

Overall objective 
Article VI (see Appendix VI) addresses sub-research question: (4) which are the 
enabling and inhibiting factors that will foster the safety knowledge exchange 
within manufacturing SMEs? The objective of the article was to propose a model 
for a positive safety culture with a KM dimension and empirically test this on a 
sample of 1757 employees from different branches of industry, using the 
exploratory factor analysis statistical technique.  

Results and main contribution 
The current article explores the possibility to use KM in an OH&S and SMs. The 
article supplements Cooper’s Reciprocal Model of Safety Culture (Cooper, 
2000) with KM dimensions, which takes into account the dynamic 
interrelationships between safety climate, SMs, safety behavior and management 
of safety knowledge within the organization. In addition, the current article 
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reports on empirical examination of the relationship between safety climate and 
safety culture, including the hitherto neglected KM. The results of this study 
indicate that safety climate has an impact on the three dimensions of safety 
culture. Factor analysis was applied to the 35 factors stating the effects of 
positive climate in order to identify the possible underlying patterns among the 
original variables. After the application of factor analysis, 16 factors were 
grouped into principal seven components under each main category and the 
related factors and were later on combined into three: organizational, 
psychological and behavioral aspects of safety culture. Several specific features 
of KM, such as safety knowledge dissemination, communication and personal 
responsibility were found to influence the relationship between safety climate 
and safety culture.  The article proposed a new model for a positive safety 
culture with the KM dimension as an effective management tool to assess and 
promote a viable and sustainable safety culture.  

3.7 Managers’ perceptions of organizational safety: implication for 
the development of safety culture  

Overall objective 
Article VII (see Appendix VII) addresses the sub-research question: (1) how 
safety is valued, appreciated and practically realized in the investigated 
enterprises and what characterizes safety culture within the Estonian SMEs and 
(4) which are the enabling and inhibiting factors that will foster the safety 
knowledge exchange within manufacturing SMEs. The objective was to test the 
proposed model for a positive safety culture with KM dimension, on a sample of 
463 Estonian SMEs from different branches of industry, using the statistical 
technique of the exploratory factor analysis. 

Results and main contribution 
Several specific features of safety and KM, such as management commitment to 
safety, safety information dissemination, and communication, workers’ 
involvement in safety werefound to influence the relationship between safety 
climate and safety culture. The article presents the results from eight case 
studies, which collectively contribute to a comprehensive description and 
qualitative assessment of the safety culture in manufacturing SMEs. The articles 
address the organizational context of safety culture, which evaluates such 
aspects of positive safety culture as follows: ‘safety is a clearly recognized value 
in the organization’; ‘senior managers concern and commitment to safety, how 
it is evident at all levels in the organization. The necessary allocation of 
resources, including time, equipment, personnel and finance, is being made’; 
‘roles and responsibilities are clearly defined and understood’; ‘safety is 
integrated into all activities in the organization’; ‘safety culture is learning 
driven in the organization’. The current article contributes to conceptual 
clarification on incorporated conflict management as a learning instrument and 
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shows its possible effect on safety culture and for knowledge exchange. In 
addition, the study investigates relationships between employers and employees, 
co-workers, co-worker peer support and personal responsibility for safety, which 
is sparsely reviewed in the scientific literature (Frazier, et al., 2013; Fernández-
Muñiz et al., 2007; Flin et al., 2000; Harvey et al., 2002; Geller, 2001). The 
article suggests that the established SMSs have to be a fully integrated part of 
general management system in the organization and the development of 
‘communities of practice’ is an effective way for employees to exchange explicit 
and tacit safety knowledge in the organization (See Figure 6).  

 
Figure 6. Tacit and explicit knowledge management (Source: compiled by the author) 
 

The article also concludes that in order to codify personal tacit knowledge into 
explicit and practical knowledge for all employees within the organization, it is 
essential that the process of safety knowledge management needs to be 
acknowledged and valued by the management. 
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3.8 Development of a management tool to support the assessment of 
safety culture  

The proposed model provides a theoretical basis for the assessment and 
development of safety culture as well as the improvement of safety knowledge 
management in manufacturing SMEs in order to maintain and to develop real 
safety culture. 

The Cooper’s safety culture model revisited 

The central concern linked to the efforts to conceptualize and maintain safety 
culture has been to support a diagnosis of the state of SMs in an organization 
beyond the directly visible characteristics of formal technical and organizational 
safety programs (Grote and Künzler, 2000). Many researchers (Cooper, 1999; 
Geller, 1996; Choudhry et al., 2007; Grote and Künzler, 2000; Reason, 1993; 
Teo and Feng, 2009; Zohar, 1980) have attempted to explain safety culture 
through models (See Articles IV, VI). A major problem with most existing 
models of safety culture is that they are not integrated into general models of 
organization and organizational culture. In addition, less attention has been paid 
to human activities and social relationships shared between members of an 
organization, their values, behavior patterns (Schein, 1992; Grote and Künzler, 
2000), relationships between people and how safety knowledge (especially tacit 
knowledge) is exchanged, managed and used. Reviews of safety culture surveys 
identified some common aspects, for instance: importance of management 
concern and commitment, personal responsibility, employees’ involvement in 
health and safety activities, and the SMSs (Cooper, 1999; Flin et al., 2000; 
Frazier et al., 2013; Guldenmund, 2000).   

There is also limited empirical research to substantiate which company 
values, safety-related characteristics of a system (job and organizational design, 
the use of technology etc.), have the most demonstrative impact on safety 
culture. Despite conceptual and empirical justification, researchers have not 
consistently included concepts of KM in investigating safety culture issues like 
knowledge, skilled and motivation are generally included only in the evaluation 
of psychological aspects of safety culture (Cooper, 2000; Reason, 1997).  

In order to fill this gap in the literature, based on previous empirical research 
and literature review, the current study explores the possibility of using KM in 
the OHSMs and proposes an innovative conceptual model for the improvement 
of safety culture consisting of KM dimensions that incorporate both tacit and 
explicit safety knowledge and understandings based upon CoP. The author 
emphasizes the importance of CoP as a source of safety culture and as the 'one 
important focus' of learning, transmitting practical safety knowledge as well as 
sharing values among members of the CoP, through which an organization can 
grow, learn and develop new intellectual capital. This study concerns 
organizational safety culture and the structure or architecture of employees’ 
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attitudes to safety as part of that culture, as well as the ability to learn, which 
also should mean changes in worker’s behavior in order to enhance safety 
culture.  

This model is based on Cooper’s (1999) Reciprocal Safety Culture Model, 
with added Knowledge Management Dimension, which can allow in-depth study 
of the impact of managing of safety knowledge on the development of safety 
culture processes (See Figure 7). The model proposed takes into account the 
dynamic interrelationships between safety climate, SMSs, safety behavior and 
motivational strategies for safety knowledge exchange within a CoP at the 
enterprise level. Thus, the author suggests that organizations should pay more 
attention to how their safety knowledge is managed (how knowledge is created, 
transferred, exchanged and used by employees) in order to develop a positive 
safety culture and to change employees’ safety behavior. The suggested 
knowledge elements of the model can also be broken down into exactly the same 
reciprocal relationship (Article VI). 

Figure 7. Reciprocal safety culture model (Source: compiled by the author) 
 
In the following, a model of safety culture is briefly presented in which the KM 
approach was used to better link safety management and safety culture. The 
thesis gives new insight by presenting a theoretical model of safety culture with 
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KM dimensions, which served as a basis to develop a questionnaire which when 
used as part of safety management audits can support the assessment of safety 
culture. In addition, this model can be seen as an effective management tool for 
changes and diagnosing the warning signals to issues that need to be improved in 
order to develop and maintain sustainable safety culture. 

According to Cooper’s model (1999), the concept of safety culture contains 
three elements, which are related to people, their behavior and their interaction 
with the SMs within organization: internal psychological factors (safety 
climate), external observable factors – organization (SMSs) and job (safety 
behavior). In addition, all elements of the model can also be broken into exactly 
the same reciprocal relationships, thereby allowing the multi-faceted nature of 
the safety culture construct to be systematically evaluated (Cooper, 1999). 

The proposed model by the author of the thesis supplements Cooper’s 
Reciprocal Model of Safety Culture with KM dimensions based on the previous 
research and theory, which was complemented by the information gained from 
case studies (observation, safety audit, risk assessment) and interviews with 
senior managers, safety managers and employees. Even though the current 
research is mainly qualitative and attempts to explain the phenomenon (safety 
culture) and to make it more understandable, the essence is to create an 
exploratory model that applies as comprehensively as possible to the data it has 
been derived from. Safety audits and risk assessment provided information on 
what operational measures have been taken to integrate safety into the work 
process. The focus of the questionnaire was to complement that information with 
perceptions and needs with respect to those measures expressed by the members 
of the organization and their perception and need with respect to managing 
safety knowledge. 

The questionnaire developed as a part of national questionnaire survey 
(conducted by Statistics Estonia in 2009). The author participated in this project 
as an expert during the preparation of the questionnaire. Two questionnaires 
measuring safety attitudes, perceptions, values, conflicts and relationships, 
information dissemination, job satisfaction, responsibility and commitment, risk 
awareness, working conditions and safety measures were administered 
anonymously to employees and employers from Estonian enterprises. The 
questionnaires also included additional items not relevant to the present thesis 
research and were excluded from the analysis. Based on the aim of the thesis, 
only relevant data were used with the primary focus on the management of 
safety knowledge in the manufacturing SMEs. The main core constructs of the 
proposed safety culture model, which were tested in the current study, are 
described in Articles IV, VI. The model questionnaire contains three sets of items 
related to the organizational (’organization’), psychological (’person’) and 
behavioral (’job’) aspects of safety culture with a special focus on KM (See 
Figure 7). The measurement scale of the study variable is presented in Appendix 
11.  The measurement scales of the concepts used in this work were constructed 
following a multiple indicator approach /each concept was measured using 
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various items or variables). First, an exhaustive review of previous studies on 
safety management and safety culture, both theoretical and empirical, was made 
(Fernández-Muñiz et al., 2007; Flin et al., 2000; Frazier, et al., 2013; 
Guldenmund, 2000; Grote and Künzler, 2000; Williamson et al., 1997; Reiman 
and Oedewald, 2004; Wiegmann et al., 2002; Zohar, 1980). The original 
questionnaires were modified in order to suit the thesis objective. Here are some 
important sources of each scale used: SMSs (Grote and Künzler, 2000; 
Guldenmund, 2000; Hale et al., 1997; Bently and Haslam, 2001; Cox and 
Cheyne, 2000; Fernández-Muñiz et al., 2007; Lee and Harrison, 2000); 
employees’ involvement (Cooper, 2000; Cox and Cox, 1991; Cox and Cheyne, 
2000, Mearns et al., 2003; Fernández-Muñiz et al., 2007); managers’ 
commitment (Cox and Cheyne, 2000; Grote and Künzler, 2000; Wu and Lee, 
2003; Fernández-Muñiz et al., 2007) social capital and knowledge sharing 
(Chang et al., 2011; Ajmal, 2009; Olander, 2011); safety behavior (Larsson et 
al., 2008).This process provided a pool of items to measure some of the concepts 
considered in the study. As seen in Figure 8, the research steps included 
literature review of existing models and possible dimensions of safety culture; 
interviews, questionnaires and various methods of analysis, as described below. 

The questionnaire finally consisted of a total of 50 items for employers and 
55 items for employees. The final composition for the main scales is presented 
in Appendix 11. Articles VI-VII report on an empirical examination of the 
relationship between safety climate and safety culture through a KM dimension 
with a special focus on the management of safety knowledge. The results of this 
study indicate that safety climate has impact on the three dimensions of safety 
culture, namely psychological, behavioral and organizational aspects of safety 
culture. Several specific features of knowledge management, such as 
communication, personal competence and responsibility, werefound to influence 
the relationship between safety climate and safety culture. 

Figure 8. Analytical steps (Source: compiled by the author) 
 
Thus, an effective assessment tool for the evaluation of safety culture could be 
proposed based on the results of this study. No validated set of indicators exists 
yet. However, the proposed safety culture assessment tool with its recent 
enhancements should be adopted as one of the management tools for assessment 
and promoting a viable and sustainable safety culture. The current model 
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provides advance warning of the safety culture what should be changed and 
allows in-depth studying the management of safety knowledge and, thus, can 
assist in the on-going analysis and implementation of a positive safety culture. 
Silverman (1998) claims that the validity of the results relates to the extent that 
research allows generalized observations to be made. The model has been 
created following these principles. According to Silverman (1998), in terms of 
reliability, audio-recordings and their transcription using standard conventions 
meet the demand of interview procedure as well as that of documenting the data 
collection procedures. The further development of the model is needed in order 
to test the usability of the integrated approach to SMSs and to validate it, which 
is discussed in section 4.4 

The author emphasizes that the vital part of the implementation of the 
proposed model is the proactive integration of safety into organizational 
structure and processes as well as employers’ commitment, employees’ 
involvement: organizational SMSs need to demonstrate a full understanding of 
an organisation’s hazard profile by the application and co-ordination of 
appropriate prevention and control strategies as well as employers’ and 
employees’ commitment to safety and effective employees’ involvement in 
health and safety activities. 
 

4. CONCLUSION 

This chapter summarizes the theoretical and practical contributions of the 
study, discusses the limitations, possible implications and gives some 
suggestions for further research. 

Knowledge is considered a significant constituent for organizational 
performance (Chua and Lam, 2005) and now also is the central resource to 
achieve the goal of OHSMs (Sherehiy and Karwowski, 2006). There is a critical 
and essential link between safety culture and the SMSs through shared values 
and beliefs that guide behavior patterns and health and safety activities in the 
organization. A strong safety culture is generally considered as a vital condition 
to well-functioning SMSs (Bently and Tappin, 2010; Fernández-Muñiz et al., 
2009). 

This dissertation investigates safety KM in the enterprise and state levels 
from a safety culture perspective. More specifically, each publication covers and 
elaborates a range of aspects of SMSs in manufacturing SMEs with a special 
focus on safety knowledge dissemination and transfer in a safety culture context. 

The findings of the study suggest that a need for knowledge-based change in 
the field of OH&S in Estonia is urgent, which could be also one of the effective 
and most powerful strategies for organizational development. First, to achieve 
positive results, it is necessary to strengthen the national OH&S system in 
Estonia as well as the public awareness through tripartite collaboration. This 
includes legal provisions, enforcement, compliance and labour inspection 
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capacity and capability, health and safety knowledge management at the state 
level, information exchange, research and support services. In addition, the 
development of good practice in the field of OH&S requires that representatives 
of the workforce be empowered in the process of SMSs at enterprise and 
workplace level. Based on the study results, the author suggests that 
organizations should pay more attention to their safety KM system in order to 
develop effective SMSs as well as a positive safety culture in SMEs. In addition, 
the essential aspects of the positive safety culture are the managers’ 
commitment, the employees’ involvement and the effectiveness of the SMSs 
(Fernández-Muñiz, 2007). The established SMSs have to be a fully integrated 
part of their general management system in the organization that addresses 
occupational accident prevention; preparedness and response (See Figure 8). The 
SMSs should include the organizational structure, practices, procedures and 
resources for implementing the safety policy.  

At the enterprise level, there is also a need for effective KM training – a 
support system in order to provide an organization with strategic advantages and 
help to develop a learning environment which can help create and maintain skills 
in safety, and therefore create the positive safety culture. Based on survey 
evidence, the author developed and proposed a possible management tool for 
diagnosing safety which can be used as part of SMS audits. In addition, the 
author emphasizes that two main factors in the process of managing of safety 
knowledge and organizational learning are essential for strengthening and 
enhancement of SMSs: the development of a CoP (gives a possibility for 
learning and transmitting practical safety knowledge and, thus, for collective 
learning) and a supportive and harmonized safety culture where knowledge-
sharing is valued by everyone in the organization. In order to codify personal 
tacit knowledge into explicit and practical knowledge for all employees within 
the organization, it is essential that the process of the safety knowledge 
management be acknowledged and valued by the management. The CoP can be 
established and moderated by organizational climate (supportive and open 
reporting culture that is blame-free) and organizational structure (less 
formalized, less centralized and more integrated) as well as managed. 

 

4.1. Thesis contribution  

This section summarizes the contribution to knowledge made by the thesis. The 
present dissertation is innovative in several respects. The original contribution of 
the dissertation in both theoretical and practical terms lies in the following: 
 
Theoretical contributions 

The main contribution of the study is the developed and empirically tested 
innovative conceptual Model of Safety Culture with Knowledge Management 
Dimensions that incorporates both tacit and explicit safety knowledge and 
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understanding based upon “communities of practice.” The theoretical model of 
safety culture with knowledge management dimensions, which served as the 
basis for the development of a questionnaire which when used as part of safety 
management audits, can support an assessment of safety culture. In addition, this 
model can be seen as an effective management tool for changes and diagnosing 
the warning signals with regard to issues that need to be improved in order to 
develop and maintain sustainable safety culture, allowing in-depth study of the 
management of safety knowledge and assisting in the on-going analysis and 
implementation of a positive safety culture. In addition, the model proposed 
takes into account the dynamic interrelationships between safety climate, safety 
management systems, safety behavior and motivational strategies to create, 
transfer and utilize safety knowledge within a community of practice at the 
enterprise level.  

The dissertation contributes important empirical evidence on how SMEs 
address OH&Ss and explores the main challenges in this field. The dissertation 
provides an assessment of differences between ‘formal’ safety and ‘real’ safety 
in Estonian SMEs from different industries, indicating some important safety 
flaws and drawing attention to contextual variables in the development of safety 
management systems and the practical means for improving the safety cultures. 
In addition, the present dissertation provides proposals on managerial 
intervention on how to improve management of safety knowledge and overall 
safety within enterprises, through managing the store of safety social capital 
inherent in an organization, implementing organizational structures which allow 
for managers and employees to interact and cooperate, and learning from safety 
practice and experience. The author confirms through new empirical findings the 
importance of the notion of a Community of Practice (CoP), as a source of safety 
culture and as the 'one important focus' of (collective) learning and transmitting 
practical safety knowledge.  

The present dissertation sheds new light onto the existing understanding of 
the current OH&S system and on the changes occurring in this field in the 
context of Estonian accession to the European Union. This study of a national-
led intervention in OH&S policy evaluation and implementation illustrates the 
limitations and possibilities of disseminating national level strategic 
understandings to enterprise levels. The author proposes several 
recommendations for the improvement of the national OH&S system.  

The dissertation provides conceptual clarification on the role of KM in the 
field of OH&S and, in particular, for safety culture, as well as contributes to 
theory by proposing a possible approach to improve the safety culture – through 
managing the safety social capital inherent in an organization. This dissertation 
is the first to apply intellectual capital principles to the field of OH&S in 
Estonia, with a special focus on the KM system as an umbrella for capturing a 
range of organizational concerns towards health and safety.  

Another important contribution of the dissertation is in providing conceptual 
clarification on incorporated conflict management as a learning instrument and 
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its possible effect on safety culture and for knowledge exchange. In addition, the 
study investigates relationships between employers and employees, co-workers, 
co-worker peer support and personal responsibility for safety, which has been 
sparsely reviewed in the scientific literature (Frazier, et al., 2013; Fernández-
Muñiz et al., 2007; Flin et al., 2000; Harvey etr al., 2002; Geller, 2001). 

The dissertation contributes to theory by opening new research perspectives 
in the field of SMSs and safety research, especially on the management of 
psychosocial risk, as well as for health and safety promotion within the 
enterprises, by focusing on the incorporation of health and safety knowledge as 
related to a set of core values in safety culture, resulting in a framework for 
developing a health and safety culture including social capital. 

 
Methodological contributions 
The present dissertation has made two major contributions to the existing 
methodology. First, the dissertation sheds new light onto the existing usability 
and applicability of the Diekemper & Spartz (Kuusisto, 2000) method for 
supporting safety auditing.  

The second methodological contribution, in terms of safety culture research, 
is in the focus on the often-neglected area of the implementation of 
organizational safety culture. Moreover, this was a multiple case study design 
allowing cross-case comparisons, providing perhaps more comprehensive 
understanding of the phenomenon studied than the single case studies or safety 
climate questionnaires that have been more common in this research area. The 
thesis contributes to the methodology of the evaluation of the safety culture by 
applying quantitative approaches (‘perceptual measurement-individual attribute 
approach’, which capture organizational safety climate through perceptions of 
individual attributes) and a qualitative approach (case study, interviews, 
observations, audit and risk assessment, document analysis), which allows the 
capture and deeper analysis of organizational, behavioral and psychological 
aspects of safety culture.  

4.2. Implications 

The practical concern of this thesis is to improve OH&S in Estonia with a 
special focus on SMEs. The thesis identifies commonalities in the need to 
improve the contribution of safety knowledge to safety management processes 
and practices in a selected sample of Estonian SMEs in different economic 
sectors, suggesting that while there may be some variations between sectors in 
the application of safety knowledge, further economic benefits and 
improvements in employee well-being could be secured across all sectors 
reviewed by creating the appropriate conditions in which to embed a sustainable 
safety culture in an enterprise. 

The dissertation provides recommendations how to improve the OH&S 
situation at the state and enterprise level. The thesis suggests several possible 
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approaches in managing safety knowledge, which can be used by senior 
managers, particularly in manufacturing SMEs. The study proposed a model of 
safety culture with KM dimensions as an effective management tool for change 
and diagnosing the safety culture; to focus more directly on CoP as a source of 
safety culture and as the 'one important focus'of (collective) learning, 
transmitting practical safety knowledge as well as through managing the safety 
social capital inherent in an organization. 

This thesis also attempts to contribute the author's own views and suggestions  
by enhancing employers’ and employees’ awareness and drawing public 
attention towards weaknesses in the relevant Estonian OH&S system, challenges 
in OHSMSs, unsafe working conditions and acts, as well as  towards the 
implementation of the relevant regulations and labour legislation in SMEs. To 
address the recorded negative perceptions and challenges in the work 
environment in Estonian SMEs, a genuine and substantial change in 
management’s attitude with an increased commitment to employees’ health and 
safety must take place.  

The findings from the current dissertation are important from a practical 
standpoint in the working environment. The questionnaire and interviews 
revealed aspects of senior managers’ and employees’ safety attitudes and 
perceptions which were directed towards safety culture. The results from the 
thesis study and, in particular from the evaluation of working conditions (real 
safety state), based on workplace observation, audit and risk assessment (data 
about exposure to occupational hazards and existing preventive measures), are of 
vital importance for management in manufacturing SMEs, safety and strategic 
management researchers who perform studies in SMEs as well as for lecturers, 
students, occupational health and safety professionals (i.e. occupational 
physicians, hygienists, ergonomists, etc), and safety managers at the enterprises, 
as well as for  decision-makers at the sectoral organizational and state level.  

The originality of the studies lies in the usage of the data from a small open 
economy of Central and Eastern Europe, the Baltic state of Estonia. The thesis 
provides an insight into the necessary mix of regulation and self-regulation in 
the management of OH&S at enterprise level and offers an insight into the 
balance between the two to achieve effective and sustainable safety cultures in 
an economy dominated by SMEs. It thus has potentially wider applications in 
the field of OHSM.   

 

4.3. Validity and reliability of the study  

The qualitative study 

Reliability and validity assessment in qualitative and quantitative research 
differ. According to Yin (2003) there are four types of tests to be conducted in 
case study research: construct validity, internal validity (only for explanatory or 



 

60 

causal studies), external validity (whether the findings can be generalizable 
beyond the immediate case) as well as reliability /whether a later research would 
arrive at same findings as the earlier research by repeating the same study). The 
validity of the current qualitative study is evaluated below in terms of this 
categorization, with the exception of internal validity, since according to Yin 
(2003) it is not relevant in exploratory case studies. Multiple source of evidence 
ensured the construct validity of the study, evidenced in the number of 
interviewees in each organization as well as in the multiple sources of analyzed 
data (for instance, secondary data in the form of relevant health and safety 
documents, homepages, risk assessment and audit reports). The case-study 
reports were sent back to enterprises for review (as recommended also by 
Eriksson and Kovalainen, 2008). In addition, replication logic was used in order 
to ensure external validity specifically literal replication (choosing cases were 
expected to provide similar results on certain issues): eight reasonably similar 
manufacturing SMEs. Yin (2003) suggests that multiple case studies should be 
generalizable to the theory. 

The current qualitative research judges validity and reliability within the 
constructivism paradigm which views knowledge as socially constructed and 
may change depending on the circumstances (Golafshani, 2003; Crotty, 1998). 
The main aim of the qualitative research is to “engage in research that probes for 
deeper understanding rather than examining surface features” (Johnson, 1995, 
p4) and constructivism may facilitate this aim (Golafshani, 2003). Since 
“constructivism values multiple realities that people have in their minds” 
(Golafshani, 2003, p 604), to acquire valid, reliable and diverse construction of 
realities, multiple methods (observation, interviews and recordings) of gathering 
data are vital. Thus, the use of triangulation in the constructivism paradigm is 
appropriate (Johnson, 1997; Golafshani, 2003). Triangulation is accepted as a 
way to ensuring the comprehensiveness of findings within a set of qualitative 
data. This strategy reduces the risk of chance associations and of systematic 
biases due to a specific method and allows a better assessment of the generality 
of the explanations that one develops (Golafshani, 2003). The most extensive 
discussion of triangulation as a validity testing strategy in qualitative research is 
by Fielding and Fielding (1986). At the same time, several researchers argue that 
triangulation is more applicable to ensure comprehensiveness of findings rather 
than truthfulness and validity (Mays and Pope, 2006). As suggested by Eriksson 
and Kovalainen (2008), the current research applied triangulation forms related 
to the data (cross-checking information by using multiple empirical sources), to 
multiple methods of data collection (mixed methods) and data analysis (several 
researchers examined the materials). The use of mixed methods permits 
triangulation of the data to improve the validity of the findings, and enabled 
greater inferences from the results. This is especially important in the study of 
OHS due to its multidisciplinary nature (Glendon et al., 2006). Reliability in 
qualitative research aims at minimizing errors and bias. To ensure reliability in 
qualitative research, examination of trustworthiness is vital (Golafshani, 2003). 
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The current research applied procedures in order to increase reliability of the 
study (Yin, 2003; Silverman, 1998) as follows: careful maintaining of 
documentation, using a case-study database in the collection process; reporting 
the interview questions and keeping an electronic database covering all the case-
study material and the analysis; audio-recording of the interviews and their 
transcripts using standard conventions meets the demand of documenting the 
data collection procedures. 

The research involves ethical conduct toward the study participants, which 
includes conscious consent to the study (means that respondents must decide 
whether to participate in the study), confidentiality (requirements set for the 
process of conducting interviews by respecting the respondents and the things 
and perception they share as well as for data storage); anonymity (means that the 
respondents and informants’ names are not mentioned in the study) and the 
consequences of the study (which the researchers cannot foresee, but the aim is 
to protect the interviewees’ anonymity) (Virta, 2011). 

 
The quantitative study 

The quantitative data of the current research consist of a survey comprising 
two parts: the longitudinal studies of occupational health professionals 
(conducted in 2002 and 2009) and data acquired from a national Work 
Environment questionnaire survey, conducted by Statistics Estonia in 2009. The 
survey instruments for longitudinal studies consisted of validated measures 
found in the scientific literature, measures that were modified, also some new 
items.  The items that were originally in English were first translated into 
Estonian and Russian and then back-translated in order to ensure the reliability 
of these items. The questionnaires for occupational health professionals were 
pretested to ensure the reliability and clarity of the items.  

 Secondary data were acquired from a national Work Environment 
questionnaire survey, conducted by Statistics Estonia, which is a representative 
survey utilizing employer-employee-linked data, designed specifically to study 
working environment and to measure safety climate, safety attitudes, 
perceptions, values, conflicts and relationships, information dissemination, job 
satisfaction, responsibility and commitment, risk awareness, working conditions, 
and safety measures. The current survey comprises a sample of 463 employers 
and 1757 employees who filled the questionnaires and participated in the study. 
The initial population comprised a cross-industry sample of Estonian 
manufacturing SMEs, which included all enterprises with not more than 249 
employees.  The data were used in three publications (Article V-VII). The 
statistical analyses conducted for the data were similar for the purposes of both 
Publications VI and VII. Once the theoretical model was built, the theory-based 
items were subjected to exploratory factor analysis. Loading and communalities 
were checked. Based on the results of the exploratory factor analysis, composite 
measures were built of the items. Due to time limitations, the reliability of multi-
item variables was not tested for the current study. The testing of the reliability 
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of multi-item variables using Cronbach’s Alpha (Nunnally, 1978), which is used 
to measure the internal consistency of scales, remains for the future analysis. 
The greater the alpha-value is, the more coherent the instrument. The reliability 
test and regression analysis are an essential set of analysis planned for the future 
research. 

4.4. Study limitations and future research   

This study has some limitations to be addressed. First, there are 
methodological limitations. The use of both qualitative and quantitative 
approaches within the same study has offered the possibility of exploring the 
phenomenon. Even though, Quinn and Spreitzer (1991) reference the debate 
over qualitative versus quantitative methodologies for studying organizational 
(safety) culture, one of the limitations of using qualitative research methods has 
been the inability to compare culture dimensions across organization and it is 
difficult to identify safety activities and behaviors that would apply to all 
employees and employers throughout the investigated organizations in the 
manufacturing sector. In addition, eight case studies (observations, audits, risk 
assessment), and a limited number of interviews may represent a small sample. 
Thus, further research with a larger number of people, including safety 
managers, must be conducted. This study was not designed for the results to be 
generalized to other SMEs. However, the results are likely to have applications 
for the other manufacturing SMEs operating in Estonia. The thesis identified 
commonalities in the need to improve the contribution of safety knowledge to 
safety management processes and practices in a selected sample of Estonian 
SMEs in different economic sectors, suggesting that while there may be some 
variations between sectors in the application of safety knowledge, further 
economic benefits and improvements in employee well-being could be secured 
across all sectors reviewed by creating the appropriate conditions in which to 
embed a sustainable safety culture in enterprise management systems. 

It was assumed that respondents were honest and provided meaningful survey 
responses. At the same time, the quantitative data were self-reported, which is 
affected by information bias and recall bias, especially in relation to reporting of 
occupational injuries, illness and accidents (Loughlin and Barling, 1998; 
Pransky et al., 1999; Barling et al., 2002). However, self-reported data are 
commonly used in social sciences research, especially during the initial 
exploratory stage, and can provide important complements to quantitative 
observational measures (Shaw et al., 2001a,b). Previous research on the OH&S 
of safety culture has often used self-report data. 

Although there are many advantages of interviewing to collect the OH&S 
data, the adoption of face-to-face interview methods also introduced potential 
interview bias, which was taken into account and attempts were made to 
eliminate them during the interview procedure. In addition, some researchers 
claim that the focus groups interviews are not a good research methodology 
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because of the potential influence of one or two respondents on the remaining 
members of the group. These critics claim that a dominant respondent can 
negatively affect the outcome of the group and that group pressures may 
influence the comments made by individuals (Wimmer and Dominick 1997, p 
461).  

As all the data in the current study have been gathered from a single country, 
Estonia, it poses some limitations to the generalizability of the results. The legal 
system in Estonia is different from other countries. However, the results are in 
these terms somewhat generalizable to other countries (for instance to Baltic 
countries as a post-communist newer European Union Members) with similar 
legal systems and common history. 

 Despite these limitations, this study revealed findings that have both 
theoretical and practical significance. Of particular importance are the 
implications that these findings have for both safety culture and organizational 
science research. From a more practical standpoint, it is likely that senior 
managers can benefit from a balanced approach to safety that includes traditional 
safety management activities (i.e. management of physical or tangible resources/ 
assets, such as safer technology, regular audits, hazards identification, proper 
risk assessment; use of less hazardous chemicals and the elaboration of safe 
procedures, safety policies and guidelines etc), but special attention should be 
given to intangible resources/assets which comprise what we have called here, 
the communities of practice (i.e. employees’ capabilities, competence, skills, 
organizational and safety culture, the company’s image, an organization’s 
resources and way of action and the relationships). 

 
Future research 

Future studies can also adopt different safety culture indicators to examine and 
validate the proposed model of safety culture. Future research is needed to 
evaluate whether measuring additional domains such as teamwork climate, 
perceptions of management, or stress recognition is useful. Future research 
should pay more attention to understanding how organizational values are used 
in an organization and which factors are affecting their implementation in the 
organization. 

Another kind of study approach would be more suitable for probing deeper 
into safety culture issues at the organizational level, focussing on safety 
performance and the actual behavior, safety promotion, safety policy and 
procedures, safety awareness, creation and transfer safety knowledge. This study 
was exploratory and as such, the next step should explore in detail the 
relationship between the safety culture dimensions and managing safety 
knowledge, how it relates to accident rates and safety performance, also in other 
studies (Fernandez-Muniz et al., 2007; Grote, 2008; Grote and Künzler, 2000; 
Silva et al., 2004; Vredenburgh, 2002).  
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In addition, it would be useful to study how  an organization can support 
collective learning in the field of OH&S as well as on identifying the relevant 
organizational indicators of safety culture, measuring safety culture and 
organizational values, how these are interrelated and change over time especially 
in SMEs. It would also be valuable to obtain information on the safety managers, 
occupational health and safety professions, to evaluate the effect of some safe 
working practices.  

Based on the thesis study, the author emphasizes that further research should 
consider essential aspects in the process of the evaluation of safety culture, like 
organizational, human and social perspectives in safety. In addition, it is vital to 
include both quantitative and qualitative studies in order to gain a thorough 
understanding of the complex phenomenon towards understanding safety culture 
and ultimately improving employees’ safety. The use of structured interviews 
and focus group interviews could be useful, specifically for each of the 
economic sector in SMEs. The questions should be carefully analyzed and 
prepared in order to gather required knowledge. For instance, the 
communication questions concerning the types of communication or frequency 
of communication, did not evaluate the quality and effectiveness of 
communication. It is not known whether the safety managers or supervisors 
discussing safety are purely giving lip service or whether their practices are 
consistent with the conversations they have regularly. 
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���������� � ����������������������������� �!�"#�$ �%�#& �''(&)''*��� � � � � � � � � ����������+���,����-���.#�+#�/-01-#���2234�������������������������������������������5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�6789:;7<=7>?@�A7>=B:?>=C�D?7?B=<=7>�?7C�E;@9FG�D?H97B��IJKL�MKKNKKONPQ�MPR�ONMKSINONPQ�TU�VMWMIRK��JP�NKQTPJMP�NPQNIXIJKNK���XYYZ�QY[\]�OẐY[Z�_̀ âYb]�LẐY[�IcY[defg]�h[[cfZ�XZZb��ijklmnojpn�qr�sqmt�upvwmqpojpn�lpx�ylrjnz{�|l}}wpp�~pwvjm�wnz�qr�|j��pq}q�z{�������|l}}wpp{�u�nqpwl���M�b\̂Z�\������������������������������������������������������������������������������������������������ ���¡����¡ ������ �������������������������¢��������£�������¤���¢�¥������������������������������������������������������������������������������������������������¢������������¦���������� ��������¡ �§��� �������� ��������¡�����§������������������������̈����©����������������������������������������������������������������§�����������������������������������������������������������������������������������ª��������������������������������¥�������������������������������������������������§������������������������������§����������ª��� ������ª��� ���������������ª¡��������������ª�����������§�����������������������¥���������«jz�¬qmx������������������������ ��������������������� �������������������

�����������������������������������������������������������®�£���������§������������������������������¥�����������̄��°����̄����������±���¥��������²�³����̄�́µ¶·°̧·¹°µº̧¹²�»�¢̄�́µ¶·°̧·¹°µº¼µ�
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���

�������	�
��
�����
�
�
����������������
���
������
������������	�
���������
�	�����
�������
�����������
������
	��	��
��������������	��	���
�����
��
��
�������
�	�������
��������
�������
������������	��������
�	�����
�����
��������	������
	�
�������
�����	
����������	
������
����������
�������
������
��������
	���������	�
���������
�	��
���������	��������
�	�����
�����
���������������
������������	�
��
���
��
�
����	�
�������
�������
�����������
����� ���������
�����	�������!�������	��"�	���������
�������	��������
�������
��	�����#�
�	�����	���
���������������
	����
���$	����
����"�	�����������������
�������%�	�����	���
�	������"�	�������
	���	���
�����	�������
���	�����#�
�	����
�������"��&�'()���*)+������	����
������
�������	����
��	�����#�
�	����
���
�����,��	�����
	��������������
����������������	��	�����
�����	���
�	������"�	��������������	����������������������	���
��
�	�����#�
�	���
���	�����#�
�	�&���	������
���	����������
�
����	�	��������
	��	���
	��
�����������������
��
�������	�
�������
�������
��������������	
���
������	���&��	�"����������������������	�������	������
�������������������
��������������
�'���-*+�
��
��������	�
��������	���&�������
�	��
	����
��
���������������������"����		��
	��	�������
�����
�������������	��������
�����������������
�	����������������,������
�	���������������������	��
���
	�
������"������
��������
�������
������
���	
���
�	����������
��"�	�����������������	��'���(-.(/+��0��
����	�����	�
�������
�������
���	�
����
��
	��	.�	�"��&���������	�
��	�����
����������	�������
�	����������	�������
�	����
���������	������������	������������������	�����
���
���	�"�1������/2��3����!�����
�	���	�������
��
��	�
�������
�������
������	������
�����	���
�	������"�	��������������
�	������
���������������	���&�����������
	������
�������������
����
�����������
��
�������������
��	��������
������������������	�������������')���+��3
��������������'-+����������4����������������������������
����	���������������
����������	����������
��������	����������������������������������
���
�5�1���(6/2��7	�"���
���	��������'(-+����	�
��
��
��
����������	�������������
��
����	�����#�
�	���	���������
��
	����������
������������������������	���������
������
���	���������	��������������������
��
��������������
�������
�����������������	��
��	�����	���
������������
��������������������
	�������������"�������	��'8��(8+�� �����������	����������������	�������������	�����������
���	�"�������	������������������"����	��������	����"����
	�������	�
�����������	��������������
���	�����#�
�	��'�(+����������
�	�������
��������
�������
������
���������	��������
�	�����
�����
���������	��	�����������
���
�������
�������������
����	�
��
��
��
��	�
�������
�������
�������������	����
	��	�"�������������������	�������	������
�������	�
����
��
	��	.�	�"��&���������	�
�
	����
���,������
�	����
������������
�����������������������������

��9���������
���	�����#�
�	������	�
�������
�����
���������������
���	�����#�
�	��������
������	�
������:��
��� ��,
���:�������	�����������	������
���	�
���	�����
��
����������������������
��	��
����������
����
�����	���
�	���	��
�������	������������	�������
���

����
��������
�
�������
�
�����,������
�	���
��������
��
����	�����#�
�	������
�������������
�����	��
�������	����
	����	������	�����������
����
���
����������������������������
���	�����
��
�������
�
���	�����#�
�	�&����������������������������������
��'-��(�+��,
������
����
��
�	�����#�
�	����
���
�������	�������������
����!�������	�����
��"�	��������������������������
�����	�
�	�������������"��
������	
�������
����
���������
�������������
�	��
	�������	�������
	���	�
����
����
	��	�
�������
�����
��������	�"������	������
��������
���������
����
���
�������7;<�=,,�7<>�=,3?�;���@<$���30���0<�A�$B;�B?<��,
��� 0��
	��� 0��
	���	�������$C8� @	�
�������
�������
������	�������
�	�������
���������	������������	���������	�
����
���
	��	.�	�"�����������	�
��	�����
�� D�//8��$C�� @	�
�������
�������
������������
	��	�"����������������������	�������	������
�� D�8�6��$C*�� @	�
�������
�������
����	�	
������	���&����	������
��������
���������
����
���
�����������	������
���	�������
�	�� D�-6���$C*-� @	�
�������
�������
�������������	���
�	���������
��"�	��������!������� D��D���$C*(� @	�
�������
�������
�������������
���������������	�������	�����
���
	����
�����
�����
��������	�.��"������	���� D�88*�
�@	�
�������
�������
����	�	
������	���&����	������
��������	������������	����
	����
�����
�����
��������	�.���"������	����������������
�����������
���������������
��'-���+������
�
��
�����	���&����	������
�����������
����	��
�����	����� ������
������
	��������	�����
��������
�	�����������	�����#�
�	�������	���&��
����
�	�������	
���
�	���,������	���������
��
�
��������������	�
��
����
�	��
���	�����#�
�	������
�������������
���������������	��������������	����������
��
����
�����������'-D+����
���	�����#�
�	���
�������	����
����
	�����	�
�������
������

�
����
	��������
���
����������	�����"����
	���"������
�	�����������"�	������	������	�"�����	���
�	��������������������������
	��	���
���������
�'-+�����������
���������	����
�	����� �����������
�	��	���	�"��������
���:�����
��
����
��������������������������	�����#�
�	���������������������������������
�����������	�&��	���
���
���������	���&����	������
�'-D+������
�������
	�����������
�	��� ��������	�
��
���������&��	���
���
������EFGHIJ�KLMNFIH�FOP�QRJSTULUVMSFL�WRXHSIR�UG�EFGHIJ�KYLIYZH��������
����������������	��	���
����!
���
���	�
���������
���
	�
�������	�	������1%@��	�&��	�
���
2�����
�	�����
�����
���������������������������
�������
��
�
����
�1���������82�����	������
	�
�������
��������������
�������
��
�
����
�����
�
�
����������������
������	��
���
.
�
�����
�1����������2����������	
����6�����	
������
����������
�������
������
��������
	���������	�
���������
�	��
�����
����������	�	����������
�	�����
�����
�����������"�	��������"����������
��������
�	�������	
�����������	����
��	������	������



����

�����	��
���	���������	��	���������	��	���	��	�������	������
�	������	����������������	�����	����	��	��������������	������������������	�����
��������������������������������������������	������������	��������������	��������������������	������������	����� �!�"��������	�	��	�#����

��	�����������	����	����������������$�	������������	���������	����������������	�������	����%�����������
�����
�&�����������	�������������������'"��������#����	����������
����%��������(��!����)�"��*�	���	���������������&������������������������	���������������������������	��������	�������������������	��������	������������	���+�,����"���*-./�0111�,23+45.561+*.�*2,/+�2�57�2*7/�3�+8.�8�/�1	�� 7��	����� 7��	�����������2+9:� ,���	������
�	������	������������������������	�����������&���������&��������� ��!;��2+9)� ,���	������
�	������	���&����	����������	������������	������	������&����������	����&� ��<:��2+9�� ,���	������
�	������	�����	����	���	��������	�������������������	���� ��<)��2+9�� ,���	������
�	������	��������������������=�����������������������	�� ��<!<�2+9!� ,���	������
�	������	�����������������	�����	��������������������������&���������
���	�� ��<�)�2+9�� ,���	������
�	������	�����	����	���	����>�����	��
��	���� ��<���2+9'� ,���	������
�	������	����������	��������	������������=�>������	��	�����	��&���	��
��	����� ��<'!��2	���������������$�	���������	��������������������	����������������	��
�	���+�,��!�?!)"@�#����������������������(��!�"��#5�����$�	�������������������+�,@�������������
����������
����&�������������������������	���(��!:��!'"��#��������	�����
���������(�����#������	������������(��!�"��8�����	�������	������
�	������	���	������������������	�����	����������	������������������	��������������������?���&����������	���������	����������&���������
���	�����������������	������������=���	��
��	���������	���	�����������
������������������	��	���	���	�������' ��� �!!"��.���������������	����������
���	��������	�����������
���	����������	��������	���	��	�����	�������
�����	��	���������	���
�������������������
��	������-���������!<"��#����?����������
���	����������������������
���	������	�����������	����	�	��������	��	����
����	����������
�������	�������	��	����������	���������	�����
���������������������	�(�A��))B���������
���	�����������	�	�����������	�����
��������
�	������	���������%��������
�	����%������	����&������������	���������$�	�����!!"��+��
���	������������	��	��

��	����	�������������
�������$�	������������������	���������������"��+��
���	��������������	����
�����	��	��	����	�����	����	���������	���	�������	�
�������������	�������������������������������	�������������������)!"��1	����������������	������
���������$�	������ ��������� �)<"�� *	� 	��� ���� 	�����������	��������	�����	���������������?�&����������������������&����������������������		�	�������������?����	�����"����������=����������	������������������������������������������	����������������
���	��������	����������	����
��	����	��	�����	��	���	��1��������	����������	���������	���������������������������������������������		�	���������

������	���������	���������	�����������������

��	����&����������������	����	�������C�������)'"���*�����	������
�	������	�����	����	���	����������=�>������	��	�����	��&���	��
��	�����������������������	��	���
������������;"�	��	�����	������
�	������	�����	����	�����	������	��	����������
��������������	��������&���	��
��	���������������������	���������	��������	���	����
�	�����
�����������������������	����������	�������
�	������	�������������������������	��
���
�	�����	������������������	��	�����������	�����	�������< �:� �:� �!;"����DEFG�HIIJKGGKI�LM�NOK�PQJJKMN�RSIKT�����������������������������������������	��	����������	�����
���	��������	������������������	����	������	������������

��	������
�	�����	��������&����������%��������������	�����	����
�����	����������	�����	���	�����������������	����
��	��������������	��	��������������	���	�������	�����������	����������������������������������������?���&�������?���&���=������������	�
�����
�	���������������������������	���������������������������������	�����	���	������ �' �:� �'� �')"���ULVLNENLSMG�����
��������������	�	��	�	�����
�	�����	�������������������
���	����
���
�	������������ ����������	�����	�������������������	�	������7���	��	����	��������������	����	��������
������	����	��������	����
�����	�����������?���	��������������1��	�������������	������������C���	��������	����������	�����������	����������	�����������		�������

����	�������
����������
����������
���
�	����������������������	���������	��	���
�����������	�����	������	�������	���������	���*�����������	�	�������	��	����>���	���
���������������������
?�����	����	������	���������	������������	���
�������	�����������W����	��	��������	�	������	�����	�������������
��������	��	��������	��	�����	�������������	����������
��������5
����	�����������	���������	���������	�����	��	�	�����
�������������
�����	����
�	�����	��������������$�	���������������������������������	��������	�	��	�	�����
�	������	��
��	��������	���������	���������	�� ���	��	�� �������	���� ��������� ����������	�	�������������&���������	��	����	����	����	����
�	�����	�������XQNQJK�ILJKYNLSMG�7�	�����������������������������		��	����	��������	�����������������$�	����������������������������������$�	��������������
��	���������

��	����	�����������	�	�������	���������$�	���������������������	��������	����������������	�����	����	��
���	������������������������������&������2Z/���1������	������	�������������
���	��������	���������	������
�	�����	��������������������C���	�	�	��������C����	�	���������������� 10��+5[+.82�15[2�����������	��	���������%������	������>��	���������	��	�����
���
�	�����	�������	���/�	���������
��	���������	������	�����
�	�������	����������	�����������$�	������������������������������������������	���
���
�	�����	�����*�������	������



����

���������	�
	�����������	��������	��������	�����������	��	���	����	���������������	�����������������������	���������������	����������������	��	������	�	��������	��	�	����	���������	��������	����	��	������	����������	����	���	�	������������	��		�����	���������	�������	���	�������	��������	����������	������������������������ �����	!�"�	���������	�	������	��������	#�������������	�������$�	��������	����	��������������	�����%&%�	�����		�������	�	������������	��		�����	���������	�������	���	�������	��������	���������	�����	������'�(����	��	������	�	��!�"�	�	��������������	���	���������	�����������	����	���������	��������		������	����������	��������	����������	��������������������������	���(����	��	����������	������)�����!�*�������������������������	�����	���	���	���	�����	�������������	���������	���������������#�		�������	�	�����		�!�+�������������	���������	����	���	���������	��������	���������	����	���	��������	���	��������������������	�	�����	��	�������������	��	�	�������	�������	��������	�����	�������	�������	���������������������,�!�"������������������	����	��������������	���	����	����������������		����	���	�������������	�������	���������	�����	����(����	��	��������������!��-./0123456474089�"�	�����������	��������(����	��	���	��������	�����	������������	����������	��������	��:���������������������	������	�����,������ ��	����������	��	����������	������	!���
,*,
,;�,��<�=�>!?!�?��	��@!�?���	�!�A�����	�	������������	B���	��������	�������	��!�>�	��	�������������	����������)�����������	����������	�����	����������	������	��C!�+�B�*	�	��>!�!�D�:�������������>!�E	��F�G��������������H��!�
��(���	��	�������������	�	�����!�I�����B�"�����D�*������B��JK��L&���KKM!�<J=�"!�?����!�A,�����������������������	��	�����:�(�
	���	��:	���	���C!���	��(������	���N��(�����?��(	�B�?	����(��JOO&!�<P=��!�
Q���,!��	�����!�A,����������������������������������	������������	������,��������	��	���	�C!�R�	����;	���	��	����G������������?	������������	����JO�O���PBMK�K���JO�O�<S=��!R!�*�)�	��"!�!�I�������R!�:����(	���!�!�
��	��!�A>���	�������������������������������	��������	����	�C!�@������������	���
	�	�����S&B��&�JM��JO�P�<&=�R!�*	�T��	)���U�)��@!�!�����	�� 	V����!@!�WT)$�	)�G�T����A���	��������	B�>�������������	��������	�������������	��		������(	�����	������C!�@������������	���	�	����JM��LJ%�LS���JOO%!�<L=�
!�!������������!�*������!������	�!�A"�	�����	�������	��������	B�>����	�������	�����	������	���C!����	������	��	��S&BKKP��O�J�JOO%�<%=�*!�+�������
!?!����������
!�+�����!�C"�	�G����)��������,������	���R	�������*�����X�"���������	��������	��	�	����	��C!������������R	������������	��	���P&B�L���L�M��JO�J!�<M=��!�!�����	!�A"�����������	��������	��������	C!��>�������	���	������������	��������	������	��	�EJOOOFB�W���PLB�����PL!�
	��	�	������ ��	� ����� ���	� �	��� �S!OP!JOOK������BYY�	��������!���	��!���Y�����	�Y"�����Z>Z����	�ZG�Z�>�	��Z�����	Y�<K=�,!>!�I!"	���[!�*	��!�A"�	�
��	�������	���������	���� 	�����������	��������	�������������������	�C!�>����	���������	��	�
	��	���&JB�&��L!�JOOK!�<�O=�?!:!�?	��������!� 	�	�����;!�
���!�A+���������>����	��� 	�	�����C!���\���?�����;	��[�(!��KMO�<��=��!�W���	��>!W���		!�A����������������������	�����	���*����!�]�����+��	��	�����������������+��	��	���	�����	�����	�	��C!�IG �I>�R,
"�>���	���� ���������!�+�R;B�K%M�P�MPMP�LJOS�&�����LK!�JO�O�<�J=��!>!�?��������*! !����	���!�A���	���	���	���	�������������������	#�����	B�"�	���	�����	�	��	�������)��������������������	��	��	��	�	#�����	C��@���������>����	�� �����������W��!�MS����!�J����!�JML'JKL!��KKK�

<�P=�I!�,�����������!�!������	!�A+��	��	�������������B�	���)���������������̂����	�����	��������������������	���������	C!�;	��[�(�B�?��	�R����	��!� �JJ&!��KK%�<�S=��!,!��	���!�A"�	�+��������	�>��	���������!�@���������?�����
	����	�����������������������C��W���J��;���B�%P�K%!��KK%�<�&=��!� ���V�(�!�A"�	�]�	����"����������	��	����G���������������	�������?	����������	�	�������	��C!�+��	���������@���������G���������������	�������,���������E@G�,F��W����L��;��PBJMP�P�O!�JO�O�<�L=�R!��		�����:!�������(�!�A�����	��	������	�	������G���������������	����?	����������,��������C!�?�����*����������,���������������������������L�EPFB�POK�P�K!�JOOL�<�%=� !>!�������	��>!�G(������!�!���	��	��	����!������������?!�>��	����!\H	�������\!��I�����
!:!�;�	�	�	���!?!���		�	�!�A+��������������	�������������]�	B���������������	�������G���������������	�������?	����C!�>�	�����@���������+����������	�����	�SSB&�&�&P�!�JOOP�<�M=��!�?	�������!�;	����	!�A�	������������	��	�:�(	�C!�+��,��������	������������	��	������	�	��!�+�R;B���&K�SO�&%P�S��LJ��LJL!�JOOL�<�K=��!�@_����� !�"���!�A�����	��	�"����	�'���������������	�������G������������?	������������	���'�>��,���������������C!�?�)����̀ �̀� ��	������	�������	������	��������	�����!�?��	������(����	��	�'������	�������������	���!������������	�	��;���&S��+����������������	������,����		�!�]�B�PM&�PK%!�JOOM�<JO=��!�a���!�A���	���������	����+���������G����)������B�"�	�	����������>����	��+�����������C!�@���������>����	�� �����������L&�E�FB�KL��OJ!��KMO�<J�=�*!:!�\���	������A"�	�����	�������	��������	B�>�	��	�������	�������	�	���C!����	������	��	��PSB�J�&�J&%!�JOOO�<JJ=��!�:�	�������?!�a������"�"���	���\!��������>!������	��!�A>������	����������	��������	��������	���������	�
	�	���C!�"	��������
	����>
I�OJ�PY*>>�OJOJ�!�JOOJ�<JP=�
!�*���!�A�	����������	��������	�����	������	B�>����	����>�����	��������	�C!����	������	��	��S&B�L&P�LL%!�JOO%�<JS=�
!�*������!��	������ !�Ĝ�������
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�'�"��2��%��������%���#������#��%��\�'���������.��3��'����#�����������������#��$��%���'��������"�����5�9*�c0�������"�����0�����3��������%�'��%������������"���������������.�����2���#��$������������:��������#���������.��.�������"��0��5�7�8692���#��$�'�������"��0����%��0�%�0��������"����������\����0��������&��#��"��$���/������������������#��$*�����2��%�������0�����#��%����.��$����������.��$����'������������$�.�����"�2����$���##��������'����#�0���3��'����'��&����0.�2�����3��'����������������������##*�



���

������		
��	�	�������������������������
��	����

�	
������	��������������	�������������	����	��������
��	�����������	
����	�	���	�
�����
��	��������������������	�
�	��
��������	�	����
	
���� �!"#��$��������%��	��
��&����������	������'����
���
�
�����������&��������	

���������	
�����	��()�
���%��		�����%�	�����		
���	�	���	�������	��������	�����	��������
��	�����������	
��������	��	��
��&����������	

��������		
�������()�
��		��������	����������	�������
������
��	������	�
���$���
�	

	����������	�����		
*��	��������
��	����	��������
������'�����������	
���	������	�����
���	���	��		�����	�����		
��������������	������'������������������������	��
�����+	��	�
���������'�����������	
�
���	�
����	���	����	��
��	���������
�����
��	���	�����
��������	
��!,#��
-��	
����	�%���������	��.������/����
���	������	�������	
��������		
*��������	
����
��	����	���������	���
	���������	������	����'	������	
����	�	���	�����
�	

	������������	
	�����	
�����	��������	��������������	�	���������	
%�������������	
����������������	��������
��	��%��
��	����
���������	�����	�
*����	�����		
*��������	�����
��	���������������
�
���#��0�123456�7838926:;�<53<263�83=�<5774>723>�>5�:8?2>@A�B5C�4>�4:�2D4=23>�8>�8EE�E2D2E:�43�>B2�569834F8>453G�HB2�32<2::86@�8EE5<8>453�5?�62:5I6<2:A�43<EI=439�>472A�2JI4K723>A�K26:5332E�83=�?4383<2A�4:�L2439�78=2G�M������������	
���
��������	�N���������	�
���	�%���	�	��
������������	
����	
�.���������������/��������	�������	���	������OPQ(����
�����()�
��������		
��	��	��	�������	
����	
�����	�����		
�.������%��������������	�����
	����	%��	����������������������	
/���	�����������������O	���

���	��	�
������������������	���	�	�������
�������������	����	������	�
�������	����������'����
����	������	���	���
�
%������������
	��	���	�������	��������������	��������
��	����R����	�	����������	���	
��!�#�
���	���������	���	
�����	������	�	������	
����	�����	�����SST�.�	�
�
��SS�/%�������	�		����������	��	�����	�	������	������
�������	�����	������'������
��������	���������M�������������	��	
���
��������	���	���	�
������
	��������	�
%���	�	��
���������������	�	������		

�����������	�����
��	������	�	���	�
��������	����	���	
���������	����������%�	
�	�������������	�	�����
������	��
����������	�����	�
�����	��������OPQ(��

�	
����
������� ���#����	�	��	����		

������	���	
	��OPQ(�
�
�	�����
������
���	���	�������	��
������	�����	���	�����������������	�����
	����	
%����������������������������		���U��������������	��������
��	����	N���	�	�
%����������	�	����
����
���������������	
	�������������	
%������	����	����	
������	�����������
	�	�������
����	��������������������������	�
������
	�
	
���V ��� �!"#���W	�
�	���	��	��	����������	�	���
���������������	����
�
����

�	
��	���	������������������N������������	�������������	

����	������
��		���������	�����	�%�
��	�������	������

�	
��$���	�
��������	�	��
���		�����������	���
����������������	�	���������	�	����
��	��&�	���	����������	
��M���	����	��������	
��	�

�����'�������
��	����	��	�
��������	

���	
�����	��	��
�����
�����()�
��0�X5E2:�83=�62:K53:4L4E4>42:�862�<E286E@�=2?432=�83=�I3=26:>55=G�(	��������	�
����	�����		
����	���	���	��	
���	��	����������	������	
�����	
��
�������	
��������		
����	�����	�
�
���	��������	��	����
�����	
��
���������������������������	���
�
��)�
�������	�	�����		
��������	�����	�
���	����	����	�������

��	��������	�	�����	����
��	
��
������������������������������	���
�
��M����	�
��	����	%�	�����	�
�����	�������������	��	��	������	��	
��
������������
��	����������	���	�����		
�.������	
��
������������
��	���
�������	�
���	�/��Y�������	�����
���������	���	�
%�	�����		
�
���	���������	���������
��������
��

��	��������
��	����

�	
����������	���	
����������
���������	�����&����	�
*�
����������
��	������	�����	��
������
�������	�������Z� �!S#�
���
��������	���
����	�
��	���������	�	���	
��������	�����		
*��	�
�����	
��
�����������
��	���������
����������	
������&����	���		��
�����������
��	�����0�18?2>@�4:�43>2968>2=�43>5�8EE�8<>4D4>42:�43�>B2�569834F8>453G���+	
���
��������	�
������	�	��������
��	����
�����	����
�
�	������	����	������������������	
�����	���	
�����	��	�����()�
��W���	

	
�����������
���	���������
�
���	
�������
����%��	�	�����������������	��
����
��	�������	��	��
��		��������
������	���	��		�����	�	���	�����	�
����������	��	���	���	���	��	����		

��$��������%���	�N���������������	�������������	

	
�		�
�����	��������	�����������	����
��������	�	�����()�
��P��	�	�%������������	���	
�����	���
�����	�	����
	
������	�
��	�������	���	
������������	�����
����
��	����
�������
��	�	�	
�����
�	���)�
��	�����	�
���
��	�	���������	�����	������	���	�	����
	��
�
��	��Z, ���#������������	
�����	��	�	����
	
������	�
��	�������	��	
��������	���	
�	��
�%�������	����������	����
�����	����������������	�����������	������	��

�	
������	��������%��
�������������	�������	%��	�	�
	
����	���������	���	
�����	��()�
����	�	���	%������
�����	����'	�%�����	������������	��������	
����������	��	�����	�
��[	����	���	�������	���

���	��������
��	��		�	�����	�
����	�����		
������&����	����
��	����	���
�	�����	�������	�	������%����
%��	[	��	������
��������	��
���������������	������'������������	
�����	����'	���	���
����	����	�����������������	��������	�����	���������	

���

	������
�	��
������	���
����	�
��	���������	���	���	�����	�
*��������	�%���	�	�����		
*������	�	�������	�	��	����	�()(��,#����	�	
�����
�	��()(����	�����	�����������	����	������������
��		��������	�	��
�
�	������	������'��������������	

	
������������������	����	�	��� ���	���	�	

�����	
��
	�.
		�\����!/����	�()(�
�����������	���	������'�������
�������	%��������	
%�����	���	
�����	
����	
���������	�	������	�
��	�����������$����	�������������	�
��������������	��	�����	�������������������������	��	���������	�����		
���������	������'����%�����
�	

	������������	�����	

������	�
��	�������	��	�



���

��������������	
��������������	��	���	������	���������������������
�����
����������������������������������������������	�����	���������������������������
������������	�����������������������������
������ ��������	����������������
�����������

����������	!���

����������	���	���������������	���
�������
�������	�������������������������"����#��$������	��%������������	���������������&�'()*+,�-./+.0*�12�/*(03134�5016*3�13�+7*�804(319(+183:�;��	�������������
���
������
������
�����!�
��������
������������� 	�����������������
������	�<=�
��������
�������������������������������������������������
���������������	��%�������!���	����������	�� �� 	�������������������������������������>
��������
���	�����

�
!���������
�
������������������	��������������������������������������������������
�������������	������������������������	���������������������
���������	��������������������������������������
�
���������������
������	�<=�
!��
��������������������!����������
������������	������������������������	�
�������?���
��	����
���
��������	�����������������!�����������������	��%������!��
�	�
�������	���	����������	����������������������������
����������
�������
�
!�����!�� ����
!���� @��������
!����	�����
!���������
��������
�������!�A�������!���	��������	��
��;����������������
�	����
�����	����	��������

����������
�
���	�
���������
���
��������������������������!�
�����������
�
������%�
�� ��� ���� ����
��

���!� ��������
���� ��	�����������������������
��������������������	�������	��!��
�������
���
�����������	��������
��������������������	�	�������������
!��
����������������������������
�BCD��E�����������������
��
���	��������������
!����
��������������
������������	����
�����
�����	�������������	��<����
������������	�������
�����������
�����	������������
������	���������
�
�����������
���	!�
����
���������������	�

���������

����
����������������!�����������

��
���	��%�����
��BCF�GCF�#HD���?������!���������
��������
���
�����������������������������
�����F������	��������������������	������
���
���������������������������������
��	��
������������������
������	��������������������������I���������

�
����
�����
��
�����������
��������
��������������������������� ������������������;��	�������������
���
���������
�������	�
�

���
��������������
!��������
���
�������	�����
�����
���������������������������������
������ ���������J(K2�L550*22*5�13�+7*�-.00*3+�M85*/��$������
����
�������������
����������	���������������������������������
��������������
����������	���
���

��������������
���������������	�������	����%�������$��
!����
�
��	���%���	
���������������������������������������	�������
��������$����������
��	����
������
������
���������
���
�����������������
���	���������
��
�������
�� ������
!�� ������
������
�����������
��������	����
�������
���
�������!�������
�
���
�����������	�������������������B#!�N!�GO!�#O!�#PD���Q1R1+(+1832�$���
��������������
�
��	�!�������������!���	�����	������������	�������
��������������
���	���������
����������	����������������������
���	���������
��������������������
������	�������������
���������������������
������A���		�����!��������
��
��	��
����
��������
!���	��
����	���������	��������������������
����������
������
�����
�������$��
!�����������
�����������������������������������!�����	����
�������������
!���
�������	���	��$�����
���
�����������������S��������������	�S�������������
������������������������	����������
�������	���	��� 
���	���������
�
���	�������������
�������������������������������
�������E�
��������
������������
!����
�
��	���������	����	���
�����������������������������	���������
�����������?����������������������������������������
���������
�����	���
���������������
���������������	����������������
�������
�����BGHD��"�������������������
���	�����!�����
�������������
�������������
�������������������������	������������
���������������	�
����	��������
�������������������������
������������������������
������������������
����
T��

��
!�
����
�
��������������!�����������	��
!������	
��	�����������!����������
���

�

����F��
�������

������	��
�������
���	��������������������
��������	���
!�
������������
���	����	�����
����!�����
����������������
����	��������������������������
����
T��

��
�����������
�������������������	�����!�����������������������
>�����������
!���������!�
����
!������������������	�
������������!�����������>
������!����������������>
���
����
���	����������������	�������������
���
����U.+.0*�510*V+1832�"��������
�����
����	�������������������������	��
���	����������������������������
������
�	����������������������	�����������
�������������������������������������������������=������
�����
����	������	���	����



����

�����������	���
�������	�����������	������������������������
������������
��	�����������
�����������	������������
��������������	�������������������������������	��������������		��	�����
�������������������������		�������	�����������������������
����������
�������	�����������������	�������������������������	��	�������������		�������������������	����	�����������������������������������������	�������	�����
�����������������������	����������������������������
����������������������
���
�����	�������	�����	�����������������
���������������������������������	����	�����������������	������	�����������������������������������	��
����
�	�����������������������
����������������	����������	��������������	�������������	�	�����������������������������������������������������������
��	�������������	��������������
���
�	������	�	��������������
������������	����	������������������������� � ��!"#!$%&'�"#&�'
�����	����	�����
�	��(��������
��	��)����������
������������	�����������������
��*	���������������������	�������������	�����
���������	
���������������������������	��
�������������
��������	����	����	��������������������������������������+���������,�������&������!���������
�-�����������.����	������	���	�������
���	��������/01��������	���
��
����������������
�	���������
������������-��������,��������������
����������������	������������������		�	��	�����	������	�������
���������	
�����������	������������������
��������	��������������
����
��
������������!������������2�������������������������
��	����������������&,*	���	�����������
����
�����������������������'
�����
��	����	�����������������(������������	��������3��	����������	���������
���	��������/01��������	������454��������	�67/8�����
���������	
�����������	������������������
��������	����������������
������������	����9����������������������&�������������	���	�����������������������������
���	��
����������
��������������������������	����	����	�����������������������	��������	��	����	������������������
����������	����
�	�������������	������	���������	��		���	����
��������	���������������	�	����������	��*��
����	��	�����	��������������������	�����
���������
���	���
��&,&��	������������������
��	��������������������	�	����������������������������������������	��������
����	���������	��������������������������	�	����������������	����������������
��������������������������	���	��	����������������������	��	�����	�������������	�����	���'
����	��	���	�������
������������������	������	���������������������������	����	����	����������������
���	����������	�������������	������������������
����
����������������:����������	�	���	����������������������
���������������������	�������������������	������	�(����������
���������	�67/8��������������
���������	�������	�����������
����
��������������������
�	����	��������������		�		���������
����������	����������������������������������������
��

�������������	���������������������	��������	�����������������������&,*	��'
�	��������
�
�	��
�����������������������
�������	����������������������������	����&,&�	�	�����������������������	���������������������������	��:�������
������������	����������
�	�	������	���������
�����	�������������	������������������	���	����
���	����������	������������������������	�	���	��	���������������������������������������������������������	���������������
�������������������������������������������������'
�	�	������������	���������������	������������������
��	���������������
�������������������	;������������	;���������	����	�������	����������
������������	�����	��
�������������������
��
��	��	
����������
����	����������	;���
��������
����
��	����	
��������������	��������������������������������������������������
�����	���������������<�	�������
���������	���	����
������
����	��	�����
��	�������������������������
����
������������
�������������	����
���������
����������������������
���
�����	���������*	�������	����������
��
����������	����������
������������������	����������	��������	�������������������������������'
�����	��	����������������������������������������������������9������	�������	�	�������������������������������������������
�	������������������	�����
����������������������������������
��
�����
�����������������������	��	����	�����������
����������������
����	������	��������������<�	�������
��	�����	�����
��	����
�	�����
������������������	�����
�������		����������������	������������������������������������������		����������	������
������������
������������&,	����=�������������������������	�������������>����	�����		���������������������������	�����������������	���������������������
�	����������������������?�����	��������������
����������	��������������
�������������	
�������	�����������������������
����������������'
�����
��	���������
����
�����	������+���������,�������&������!���������
�-��������,����������&�	����.����	���	������		�	������
���������������	�	��������������������������	������	���������������@ABCDEFGHIGJGCKL�'
�����
��	����������������������
����������������	�����	����	����	���������!
���	�M���	��������		�	������������������*������2������������
���������������
������������� +*:*+*#!*&�6�8�'��,�������������N��������+��&
���O2������������P������!�	�	�&�����=���	�	��������������
��������������������������9���	�	�������������������
����������	������������;	���	��	�����	����	����������������������Q��R�����:�����	�����*��������	�����������������S��T�>7?=�57��4U��7��T�678�$�V��V����O*����������	�	������������������)����	�������
���
Q���	����2�������#��	���������"����������R���
�����&�������*�������	����������������
���
�����	��������U>7?=�1T�1U��7��7��618�&�<��:��������'�.��$�������<��M
��������.�&��+�����	��O��
������
��������������	�	������	�������������	�����Q��W���������&������+�	����
��/5=��5�7T��7��1�6/8�*��R�		����!����	�����!��!�����*��.�	����2��R�����&��,��)�����������&
�
����$�� ����� ���.�)���!�� ���&�����OR���
�����M�������



����

��������	
�����
	�����	
���������������
	��������������������� �������!	����"�#$$%"�&�'�(")�
"*������+"�*����,�-��!" �,,�
��*"�"�	�"�./�
�����
��	0����1���	�
�����������
��,�0��-"��
��
��-,	,��0�����0	
�	
�,��0�����!1�����
�*1�2�-��0�!
�����	,�,��
���3��
��!����	
���	,��"�!1�����
��	,��45,��2����-��������"�6**����7��%787��#$�#��&9'�:"�;��
<
��=�/1>	=��?"/"�/�
��,�@�A
��("?"�)<=B1�=�4��<,���.*�0��-��1��1��C��
��-,	,��0�������1,��������	�
,�	�,�5��3��
�	�,���-��	��
,	�
,�"�?�1�
����0�*�0��-���,������#���9#��98���#$$�"�&�'�/"�?D�2	,���"�)	��2�����@"��	
�"�E*15�	�����0����15�	���	�
F"�.;������*�0��-�)��,1,������*�0��-C�G1�
�	���	2���
��G1��	���	2�����������,����*�0��-�(1��1���H�!2	��
���0����!,��
	��"�@������	
�,��0�����+��2	�
�������-��0�*�	�
��,"�#$�7�&�'�("*"�;1��,I�*"�"�*	�2���?"+"/��	�"�.�
��������������,�0��-���	������
��,�0��-�5���2	�1�C������
	
���������
	�	2���
��,��	������	����������
	,�,�"����	��
���
��-,	,��
��@��2�
�	�
��8�C89��8����#$�#"�&%'��"/"�(��1���-����"�;�
���*"�/������"�.����
��1����0�,�0��-��1��1��C���,1�2�-��0�����,������0���������"�*�0��-�,�	�
����8�C%%7��$�#�#$$��&�$'�/"�"�(�����"�.��3���,����������0�*�0��-�(1��1���"���
��5�	�����2��,	�
��15�	,����	
�*�0��-�*�	�
���E#$$$FC�)���79C�����79"�����	�2��� 0���� ���� 3����� 3	��� 3�5�� �8"$7"#$$%������CJJ5���2	�1���",�0��-"���J���	���,J��3���,K�K�/����K40K*�0��-K(1��1��J�&��'�;"�"�L1���
�1
��.����
��1����0�*�0��-��1��1��C�����2	�3��0������-��
����,������"�*�0��-�*�	�
����78C�#���#��"�#$$$�&�#'��"�+�����"� ���	,�
"�.�,,�,,	
��,�0��-��1��1���	
�
1�������1��1�����3���,���	�
,�"�*�0��-�,�	�
����7$C�9��%���#$$$�&�7'�!" "�*���	
"�4���
	=��	�
����1��1����
��+�����,�	���?�,,�-�:�,,��*�
�;��
�	,��"��%%#�&�8'�*"(�������.@������	�
,��0�����
	=��	�
���,�0��-C�	���	���	�
,�0���������2������
���0�,�0��-��1��1�����?�1�
����0�����
	=��	�
���:���2	�1���#$C������%����%%%"��&��'�/"!":��3
I�+"�"�����2	
���!��	����+�����,�	�C�����2	�3��
��;1�1����	����	�
,��	
��"(��
��M��"/����
�E��,F�.��3��	����	�
,�	
�:1,	
�,,�!��	�,���*�L!�@15�	��	�
�+����+�
��
C�#��9���#$�#�&�9'�/"��?D�2	,I�@"�	
���.����0�����	�
��0��������,�0��-��1��1�����������
�����	,��"�?�1�
����0�:1,	
�,,�!��
��	�,��
��/�
�����
����$E#F����"��9%���$��#$$%"�&��'� "�"� �	
�	�����"�@����,�
���"����,"�.6
�1,��	������	��
��@��2�
�	�
�"�/�L��3� 	������3�N���"��%�$�&��'�!"�"�+"�����N"�;�
�"�.����������0�*�0��-�(�	�����	
�@���	��	
��*�0��-�(1��1����
�(�
,��1��	�
�*	��,�"�����	����1����,�	�
�����2	�3���#C����9"�#$$%"�&�%'�/"�)��������")	��2���"�.*��1��1����(��	�����,�����*1���,,�;�����"�,	
��6
�������1���(��	�������6
����,������(�����	�	2�
�,,�"�+4@�+�/:!���������	��@15�	,�	
�"�6*:�C�%���7��7�7�9#$8�������9%"�#$�$�&#$'��"�;�	
���"�/���
,���@"�4O(�

�����"�:�-��
"�./��,1�	
��,�0��-���	����C�	��
�	0-	
�����������
�0���1��,�"�*�0��-�*�	�
���78�������%#"�#$$$�&#�'�("�("N�
���N�*"���
���*��"(��
���*"�!"L1���/"�;"� 1�
��".��*�1�-��
�����+�����,�	��:���2	�1���*�0��-�(1��1�����
��*�0��-�@��0����
����0����� ����������6
�1,��-��������������-��0�*�	�
����!
�	
���	
���
������
����-���7C���8��������#$$%�&##'�/"��"�(��������"��"�@�	��	�,"��!P��������-��
��-,	,��0�����,�0��-���	������
��,�0��-�5���2	�1�������	�
,�	��"�?�1�
����0�*�0��-���,�������7�E�FC�8%����#"�#$$8�&#7'�!�
,��M�N�1
�"�.�����
��-,	,��0�������,���0�	������
�	
��������	
����	�,��0�4��1���	�
��� �������
��*�0��-����1���	�
,�"��������E	
�!,��
	�
F����7�"�#$�$�&#8'�/"�?D�2	,���"�)	��2�����@"��	
�"�E*15�	�����0����15�	���	�
F"�.�
�3������/�
�����
��H���
����������	��
,	�
�	
��	,��1�,���
�,�0��-���
�����
���
��,�0��-��1��1���H��2	��
���0����!,��
	��"�*�	�
�	0	��?�1�
����0��	�������
	����
	2��,	�-��*�0��-��0�����
���
	��!
2	��
��
�"�#$�7�&#�'�/"�?D�2	,��@"��	
�"�.6

�2��	�
,����3��������C��
�!2	��
���:�,���/�����0���*�0��-�/�
�����
��"�?�1�
���:1,	
�,,C������-��
��@����	�����$�E#FC���$����"�#$$%�

&#9'����� �������
��*�0��-�!P��1�	2�"�.����2	�3��0�,�0��-��1��1����
��,�0��-���	������	�����1���0���������2������
���0�����,�0��-��1��1���	
,����	�
������	��"� 1��
�!
�	
���	
��*����� �1,���:�	,���"���,�������������7�9"�#$$��&#�'�/"�?D�2	,��@"��	
�"�.�����00���,��0��1��
���,�1������
�����
�������	����
���2������
���0�,�0��-��1��1���"�
	2��,	�-��0�/�
�����
���
��!��
��	�,��)	�
	1,�(�
0���
����������	
�,C�6
,	���,�	
�������,1,��	
�5������3����0�51,	
�,,"�//�(���
0���
�����%�#����2��#$$%��)	�
	1,��(���4/C������"��#$$%�&#�'��"�"�����,�
��;"�+1���
,��4���
	=��	�
����1��1��C���5���2	�1�������,����	2��"�6
�:"*��
�	����E��F��%%$"�4���
	=��	�
���(1��1����
��(�	����"�?�,,�-�:�,,��*�
�;"(��	0"�C�7�%�788���%%$�&#%'�*"�*	�2���/"+"�+	����("�:���	,��"�.4*(6C��
�����
	,��	�
����
��,�0��-���	�����	
2�
���-�"�*�0��-�*�	�
����8#C�#$��##$��#$$8�&7$'�?"� ��2�-��L"�!���,�� "�:������/"�"�"�(�P��?"�"@"���

��-����"�L�����-"�.�
��
��-,	,��0�,�0��-��1��1������	�1��,�	
����	���-����1�������
2	��
��
��"�������
��*���,,���9C����79��#$$#�&7�'�?" �	����"��
���,�
���"����������"�:����"�./1��	2��	����������
��-,	,�3	�������	
�,��E8�����	�	�
F"�!
���3����(�	00,���?C�@��
�	��� ����6
���
��	�
��"��%%��&7#'��"�Q����"�.�����00���,��0�������,�	���	��
,	�
,��,�0��-���	������
���,,	�
�����	��	�	�,��
��	
���	
R1�	�,�	
�3�������1�,���?�1�
������4���
	=��	�
���:���2	�1���#7�E�FC����%#"�#$$#�&77'�("*"�+1���"("�*��
�"�.�
����	�	����	
2�,�	���	�
��0�,�0��-���	�����	
���
��	
�������	
�����������,�"�?�1�
����0�*�0��-���,�������79C�#%��7$���#$$��&78'�/"?D�2	,���"��	
������@"��	
�"�.����	

�2��	2������,�0������2�
�	�
��0����	��
�,�	
�����,��,��	��	,����1
��-�"����	��:�	,��(����,�L1���,�*����,��*�5�,�	<
�/����������!*�!+"����	�5	�	�-���	,���
��*�0��-"������-��
������	���	�
,"�+�
��
C���-����M�;��
�	,C�#��7$"��#$�$�&7�'�;"�"�L1���
�1
�"�.����1,���0�B1�,�	�

�	��,�	
�,�0��-��1��1�����,������H��
��2��1��	�
�"�*�0��-�*�	�
����8�C�#7��87��#$$��&79'��"�)	��2�����!"�	��2���"��1	�����/"/���"�E,15�	�����0����15�	���	�
F"�.@�����������
�������)��1�,�	
�!,��
	�
�4���
	=��	�
,�������	
�����(�
0�	���/�
�����
���
��-,	,�"�:���	
C�@�����+�
��)�����"��#$�7�&7�'��"�)	��2�����!"��	��2��/"�/���"�.(��
����0�/�
�����
��)��1�,�	
�!,��
	�
�:1,	
�,,�+	0��#$$��#$$%���(�	
�,��:1,	
�,,���2	�3���$�E��FC��$#���$8#��#$���&7�'�!"*"�L�����"�.����	
��*�0�C� �3���������@���������	2��-�(����0��� �������
��*�0��-��:��������
��;+C�+�3	,�@15�	,�����#$$�"���STUVWT�XYUZV[�\]̂_�̀aUU_[baWcVWd�Te]̂aUfg�/*��E:����
�
	2��,	�-�����3�-F��������,�
��,���	,���@���,�1��
���������0��1��-��0�!��
��	�,��
��:1,	
�,,����	
	,����	�
������	

�
	2��,	�-��0�����
����-"�(1���
��-�,���	,�������1�������������������
���0������!
2	��
��
���
��*�0��-������	

�
	2��,	�-��0�����
����-I�7$�,�	�
�	0	�������,I�,�����,���
-��	��,������,�
����!,��
	���������	
���
��	�
���4 M*���
0���
��,��
������	�	������	
�����2�
�����R���,"���,������	
����,�,�0��1,��
�,�0��-��1��1�����
�3��������
�����
��	
�4 M*I�,�0��-���
�����
��,-,���I����1���	�
���3���5�	
�"�!���	�"�/��	
�"?��2	,h��1"������iWe�jVUaZ_U_g�/*��E����	

�
	2��,	�-F��������,�
��,���	,���@���,�1��
���������0��1��-��0�!��
��	�,��
��:1,	
�,,����	
	,����	�
������	

�
	2��,	�-��0�����
����-"�(1���
��-�,���	,�������1�����������;��1��-��0�:1,	
�,,����	
	,����	�
������	

�
	2��,	�-��0�����
����-��!,��
	�
�!
������
�1�,�	��
	2��,	�-��0�����	���*�	�
��,��!,��
	�
�:1,	
�,,�*�����I�##�,�	�
�	0	�������,I�,�������	�	������	
�����	
���
��	�
�����
0���
��,"���,������	
����,�,�0��1,��
���
0�	�����
�����
���2��1��5�,�����
�����
������	�,"�!���	�"��
1"2	��2���h���"����kVVT�lVW]g�@���E����
"�*�	�
��,���%��F�0����+�
	
���������
����	����6
,�	�1����0�+�
,�2���"�@��0�,,��I����� �����0�������������
���0������!
2	��
��
���
��*�0��-������	

�
	2��,	�-��0�����
����-I���������
���$�,�	�
�	0	�������,���$�5���,"�/�	
�	
����,�C��	,���,,�,,��
������,������	�����	,�,�����1���	�
�����=���,���"�!���	�C�@		�"�	
�h��1"�������



 



 

181 

 

Appendix 8. Occupational Health Physicians’ survey 
questionnaire 
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Appendix 9. Interview plan  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



Appendix 9. Interview plan (Manager Interviews)  

The participant is expected to describe the decision process/mechanism associated with 
the OH&S in organization. The overall objective is to explore how companies organize 
OH&S, formulate safety strategies, and value the issue of health and safety. 

 elements of the safety culture as perceived by the participant 
 role-ordered aspects/people involvement (initiation, participation, response) 
 steps of the decision process (regarding formation and/or realization of safety 

strategy); sequence or order of the these steps if any 
 temporal dimension of the process (if possible) 
 possible causal relationships among the elements/steps 
 perceived formality associated with process (OH&S strategy communication, 

strategy documenting, planning-implementation precedence, rewarding) 

Given below is a set of sample questions that would be used during the face to face 
semi-structured interviews with senior managers in order to stimulate discussion. 

Introduction (Topic and expectations / Confidentiality, open discussion, notes) 

Company information 

 OH&S structure, strategies. Organizational history: critical incident 
 The most significant change(s) in the field of OH&S in the past years 
 Safety records (accidents, diseases) – possible causes and consequences 
 Investments in OH&S. Possible costs related to poor OH&S; to the 

occupational accidents and/or occupational diseases  
 Implementation of OH&S management systems, (also other e.g., quality 

management systems (QMS), environmental management systems (EMS), and 
Total Quality Management (TQM) 

Safety culture. Safety Training, information dissemination, informational sources, 
commitment to safety 

 Opinion about the safety. How safety defined and described (examples, if 
possible) How safety culture is expressed in the organization.  

 Safety and health as values (how these issues are taken into account in the 
organization. Stories and, examples. 

 The concept ‘safety culture’ – the possible meaning (example, if possible).  
 The characteristics of a company with a strong safety culture 
 The important elements, which can help to create a good safety culture 
 Perception of management attitude towards safety (the key tasks in OH&S) 
 Motivation for change(s) (safety culture, politics, strategy). Initiatives have 

been used in order to support the safety (as a value).  In what sense (example) 



 Goals or objectives (both short–term and long–term) for health and safety; how 
does maintaining workforce ability support/contribute to achieving overall 
business goals 

 What are the internal organisational factors that have affected the OH&S 
strategy process most? (e.g. cultural, structural, political, individual) 

 What are the external (market/environmental) factors that have affected the 
OH&S strategy process most? (e.g. industry factors competition related factors, 
broader economic factors, regulatory effects, lack of relevant info, legislation 
etc) 

 Attitudes in the company towards safety culture (description, examples) 
 Cultural dynamics (safety practice, norms, rules and procedures) 
 Factors, which influence the OH&S in the organization and possibilities for 

improvement (particular safety culture). 
 Managers’ role in promoting safety culture. Opinion about the statement: “The 

things to which the managers pay systematic attention will be culture” 
 Safety training received. Development and learning (learning from accidents/ 

near-misses, safety training and course)  
 Safety measures, OH&S intervention – analysis, priorities. The competing 

pressures of production and safety.  

 Perceived appropriateness of safety training. How evaluate the effectiveness of 
the safety training. 

 The awareness about the main occupational hazards in the organization 
 Safety measures are in place in order to ensure that employee exposure to those 

hazards is eliminated or controlled (demonstration of the safety leadership) 
 Procedures and systems which are in place to ensure organization’s risks  

assessment and evaluation 
 The mechanism which is in place to generate and share/disseminate/deploy 

OH&S information within and across the functional boundaries of the 
organisation (visit the plant, audits, monitoring/ inspection)  

 Description of the investigation the working environment  (type of audit 
procedures , risk assessment) 

 The importance of the issues in the field of OH&S to be discussed at the board-
level meetings. (demonstration the board’s commitment to health and safety) 

 Punishment consequences (safety behaviour). Opinion about reaction of the 
managers when critical events arise.  

 Supervisors and safety (How do you hold your supervisors accountable for 
safety and health? Have you ever had to discipline a supervisor for not 
following the rules?) 

 Tools to measure safety culture. 
 Responsibilities in the field of OH&S. 
 What have you done to ensure your organisation, at all levels including the 

board, receives competent health and safety advice? 
 Cooperation with OH&S professionals (Occupational Health Services; the 

rationality of the provision of OHS, Labour inspectors) 
 Record-keepers (responsibilities, how rekord-keeping organized – centralized/ 

computerized 



Employee involvement 

 Health and safety activities, in which employees participate 
 Possibilities for feedback/ recommendations 
 Description of the mechanism how employees are involved in learning and 

training programmes; development of the competence in OH&S   

 Perception of employee attitude towards safety 
 Safety representatives, Trade Union 
 Safety training, availability to participate in different courses  
 General comments on managing employee morale/motivation in OH&S 

Relationship between employer and employees, co-workers 

 Relationship with employees 
 Conflicts (stories and examples) and Conflict Management 

Knowledge management (KM). Critical factors for knowledge management 

 Information source used in the field of OH&S in order to solve problems (EU 
materials, Labour Inspectorate, media, OH&S professionals, conference/ 
course)  

 Knowledge management is considered important in the organization 
 Perception and opinion of the role of human factor in KM 
 Information technology in place for support KM 
 Possible barrier for safety knowledge dissemination and transfer (language, 

time, willingness to share, teamwork, structure in place) 
 Safety training of new employees  
 Systems for managing safety knowledge 
 Culture and support for managing safety knowledge in the organization  
 Possibility to learn (the quality of training is monitored; there a periodic review 

of training needs) 

Interview plan (Employee, focus group discussion)  

Given below is a set of sample questions that would be used during the face to face focus 
group interviews with employees in order to stimulate discussion. 

Introduction  (Topic and expectations / Confidentiality, open discussion, notes) 

Employee involvement 

 Description of the mechanism how employees are involved in learning and 
training programmes;  OH&S activities, in which employees participate 

 Possibilities for feedback/ recommendations 



 Perception of attitude towards safety 
 Describe, how employees are involved in setting OH&S standards and riles, 

accidents investigation and measuring and auditing activities  (story, examples) 
 Safety representatives, Trade Union 
 Safety training, availability to participate in different courses, motivating 
 Participation in risk assessment; encouraging and motivation to report unsafe 

conditions, near-misses 

Employer commitment 

 Senior management commitment (Does a senior manager participate in health 
and safety meetings?) Describe how managers/supervisors show interest in 
safety. 

 Regular safety inspections/ monitoring, carried out by mangers 
 Perception of management attitude towards safety 
 Review of safety performance (Does senior management receive regular 

reviews of the safety performance?) 

Safety culture. Relationship between employer and employees, co-workers. Awareness 
about occupational hazards and safety measures  

 Identify the main occupational hazards in the workplace; safety measures  
 List of activities associated with occupational risk prevention (opinion/evidence 

for each risk) 
 Information on how the situation in OH&S has changed for recent 5-10  years 
 Relationship with employer/ co-workers 
 Conflicts (stories and examples) and Conflict Management 
 Competence and safety training; informational sources  (the opinion of the 

employees about the competence in OH&S issues that affect their work) 
 Co-operation, communication 
 Safety culture. (the same topics as for senior managers) 
 Risk factors, safety measures (Personal Protective Equipment, etc.) 
 Possibilities to get current safety information 
 Responsibilities, safety practice, safety documentation 
 Occupational Health Services, health promotion 
 Required safety information (what kind of, in real time; what form – paper form 

etc.)    

 

 



Demographics for Study Participants (interviews) 

Organisation Branch of 

industry 

Partici-
pant 

Age Gender Position Type of 
interview 

Language 

A (Case I) metal 
processing 

1 42 F Quality 
manager 

SS 
interview 

Russian 

A (Case I) metal 
processing 

2 47 M Welder FG 
interview 

Russian 

A (Case I) metal 
processing 

3 52 M Master FG 
interview 

Estonian 

A (CaseI) metal 
processing 

4 29 M Project 
manager 

FG 
interview 

Estonian 

A (Case I) metal 
processing 

5 47 F Safety 
Manager 

SS 
interview 

Estonian 

B (Case II) metal 
processing 

6 48 M Techno-
logy 

director 

SS 
interview 

Estonian 

B (Case II) metal 
processing 

7 37 M Welder FG 
interview 

Russian 

B (Case II) metal 
processing 

8 49 M Welder FG 
interview 

Russian 

B (Case II) metal 
processing 

9 56 M Master FG 
interview 

Russian 

B (Case II) metal 
processing 

10 36 M Safety 
Manager 

SS 
interview 

Russian 

C (Case III) metal 
processing 

11 62 M Safety 
Manager 

SS 
interview 

Estonian 

C (Case III) metal 
processing 

12 37 M Techn. 
director, 

CEO 

SS 
interview 

Russian 

C (Case III) metal 
processing 

13 45 M Welder FG 
interview 

Russian 

C (Case III) metal 
processing 

14 56 M Master FG 
interview 

Russian 



C (Case III) metal 
processing 

15 39 M Master FG 
interview 

Russian 

D (Case IV) Textile / 
clothing 

16 35 F Quality 
manager 

SS 
interview 

Estonian 

D (Case IV) Textile / 
clothing 

17 51 F HR 
manager/ 

safety 
manager 

SS 
interview 

Russian 

D (Case IV) Textile / 
clothing 

18 36 F Dressma
ker 

FG 
interview 

Russian 

D (Case IV) Textile / 
clothing 

19 42 F Dressma
ker 

FG 
interview 

Russian 

D (Case IV) Textile / 
clothing 

20 39 F Dressma
ker 

FG 
interview 

Russian 

E (Case V) Textile / 
clothing 

21 48 M Technolo
gy 

director 

SS 
interview 

Estonian 

E (Case V) Textile / 
clothing 

22 33 F Safety 
manager 

SS 
interview 

Estonian 

E (Case V) Textile / 
clothing 

23 40 F Dressma
ker 

FG 
interview 

Russian 

E (Case V) Textile / 
clothing 

24 45 F Dressma
ker 

FG 
interview 

Russian 

F (Case VI) Plastic 
processing 

25 38 M Quality 
manager 

SS 
interview 

Estonian 

F (Case VI) Plastic 
processing 

26 36 M Safety 
manager 

SS 
interview 

Estonian 

F (Case VI) Plastic 
processing 

27 28 M Specialis
t 

FG 
interview 

Estonian 

F (Case VI) Plastic 
processing 

28 58 M Master FG 
interview 

Estonian 

F (Case VI) Plastic 
processing 

29 40 M Master FG 
interview 

Estonian 

F (Case VI) Plastic 
processing 

30 31 M Fitter FG 
interview 

Estonian 



G (Case VII) Plastic 
processing 

45 62 F HR 
manager/ 

Safety 
Manager 

SS 
interview 

Estonian 

G (Case VII) Plastic 
processing 

32 37 M Producti
on 

manager 

SS 
interview 

Estonian 

G (Case VII) Plastic 
processing 

33 62 F Worker FG 
interview 

Estonian 

G (Case VII) Plastic 
processing 

34 45 M Specialis
t 

FG 
interview 

Estonian 

H (Case VIII) Printing 35 62 M Vice 
president 

SS 
interview 

Estonian 

H (Case VIII) Printing 36 53 F HR 
manager/ 

Safety 
Manager 

SS 
interview 

Estonian 

H (Case VIII) Printing 37 45 F Factory 
worker 

FG 
interview 

Estonian 

H (Case VIII) Printing 38 50 F Factory 
worker 

FG 
interview 

Estonian 

* SS - Semi-structured interview; FG - Focus group interview 
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Appendix 10. Description of the enterprises selected for 
case studies  
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Appendix 11. Measurement Scales of Study Variables  
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KOKKUVÕTE 

Ohutusteadmiste hindamine ohutusjuhtimises 
jätkusuutlikkuse tagamiseks Eesti väikestes ja keskmistes 

ettevõtetes 
 
Teadmistepõhine majandus nõuab organisatsioonidelt pidevat õppimist ja 

teadmiste täiendamist selleks, et olla jätkusuutlik ja konkurentsivõimeline. Seega 
on töötajate õppimine ja arendamine iga ettevõtte jaoks võtmeküsimus (Chua ja 
Lam, 2005). Käesoleva doktoritöö keskmes on ohutusjuhtimine, mille 
defineerimisel lähtutakse Fernández-Muñizi ja tema kolleegide (2009, lk 981) 
pakutud definitsioonist: “See on integreeritud mehhanism töötervishoiu ja 
tööohutuse ning seadusest tulenevate nõuete täitmiseks“. Töötervishoiu ja 
tööohutuse efektiivne juhtimine põhineb teadmusjuhtimisel (Sherehiy ja 
Karwowski, 2006), mis tähendab töötervishoiu- ja tööohutusteadmiste loomist, 
säilitamist, arendamist, jagamist ning kasutamist oma töötajate jaoks. Ettevõtte 
töötervishoiu ja tööohutuse tagamine on kompleksne tegevus, mis on seotud 
ohutusjuhtimisega ja hõlmab nii seadustega määratud ohutusreeglite täitmist kui 
ka ohutuskäitumise tagamist, ohutuse väärtustamist ning ohutusteadmiste 
pidevat täiendamist. Hästi toimiv ohutusjuhtimine tagab tugeva ohutuskultuuri, 
kus töötajad järgivad ohutuskäitumist ja -reegleid (Bently ja Tappin, 2010; 
Fernández-Muñiz et al., 2009). Organisatsiooni ohutuskultuuri ja ohutuse kui 
väärtuse uurimine võimaldab hinnata ohutusjuhtimise süsteemi ja seda, mis on 
tööandjatele selles oluline ning millest nad oma otsuste tegemisel lähtuvad. 
Jagatud väärtused ja tõekspidamised on aluseks käitumismustritele, mis 
organisatsioonis kujunevad ning määravad töötervishoiu- ja tööohutustegevused. 
Ohutuse tagamine tehnilise disaini ja materiaalse ressursi/vara juhtimise abil, 
näiteks ohutu tehnoloogia kasutamine, regulaarne auditeerimine ja põhjalik 
riskianalüüs, samuti ohutuseeskirjade ja reeglite pidev täiendamine, on endiselt 
oluline, kuid ebapiisav. Töötervishoiu ja tööohutuse juhtimises on oluline 
arvesse võtta ka mittemateriaalset ressurssi, nagu inimeste kogemused, 
teadmised ja oskused, samuti töötajate valmisolek ja motivatsioon neid jagada 
ning kasutada. Eriline tähtsus on organisatsioonis kogemustel ja vaiketeadmistel 
(tacit knowledge), millest tuleneb kasvav huvi teadmusjuhtimise vastu. 
Teadmusjuhtimist ohutusjuhtimises on seni vähe uuritud ja on vähe teadmisi 
selle kohta, kuidas teadmusjuhtimine mõjutab ohutuskultuuri.  

Käesoleva uurimistöö probleem seisneb selles, et paljud ettevõtted soovivad 
parendada ohutust organisatsioonis, kuid ei tea, mil viisil seda teha, ega mõista 
teadmusjuhtimise ja teadmiste jagamise tähtsust selles protsessis.  Doktoritöö 
eesmärk on uurida teadmusjuhtimise rolli ja tähtsust ohutusjuhtimises kui 
võimalust parendada ohutuskultuuri Eesti väikestes ja keskmistes ettevõtetes. 
Doktoritöös uuritakse, kuidas juhitakse ohutusteadmiste omandamist ja jagamist 
ning muutusi ettevõtte ja riiklikul tasandil, samuti analüüsitakse ohutuskultuuri 
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erinevaid dimensioone ning nende seost ohutusjuhtimisega. Doktoritöö põhineb 
seitsmel teadusartiklil, mille ühendav teema on ohutuskultuuri parendamine 
teadmusjuhtimise kaudu ja ohutusjuhtimissüsteemi arendamine.  

 
UURIMISTÖÖ METODOLOOGIA 
Uurimistöö eesmärgist lähtuvalt on tegemist avastusliku (exploratory) tööga. 
Käesolev ohutuskultuuri uurimine rajaneb kindlatel filosoofilistel lähtekohtadel. 
Autor valis sotsiaalse konstruktivistliku (social constructivism) uurimistöö 
paradigma, mis näeb ohutuskultuuri kui sotsiaalselt konstrueeritud mõiste 
mitmemõõtmelisust ning annab võimaluse mõista paremini ohutuskultuuri 
olemust ja kontseptsiooni. Töös rakendatav teaduslik meetod (research 
approach) on tõlgendav lähenemine (interpretive approach), mis mõistab 
ohutuskultuuri kui jagatud tähendusi, väärtusi ja käitumismustreid, eesmärgiga 
ennetada tööõnnetusi ning motiveerida järgima ohutusreegleid ja -eeskirju. 
Doktoritöö uurimismeetod on uudne panus olemasolevasse kirjandusse, sest 
ohutuskultuuri ja teadmusjuhtimise kvalitatiivseid uuringuid on vähe, eriti 
juhtumiuuringute strateegiat kasutades (Glendon, 2008). Uurimistöös rakendatud 
tõlgendav lähenemine kasutab nii kvantitatiivseid kui ka kvalitatiivseid 
meetodeid, et uurida, kuidas ohutust väärtustatakse ja juhitakse. Uurimistöö 
strateegiaks on juhtumiuuring (case study), kuna see annab võimaluse säilitada 
tõeliste sündmuste terviklikkust. Uurimistöö rakendab triangulatsiooni nii 
andmeallikate põhiselt (ristkontroll informatsiooni kogumisel, kasutades 
erinevaid empiirilisi allikaid), kombineeritud andmekogumismeetodite kui ka 
andmeanalüüsi põhiselt.  

Töös kasutatakse nii esmaseid kui ka teiseseid andmeid. Põhiuuring toimus 
2009. aasta aprillist oktoobrini. Juhtumiuuringuteks valiti kaheksa keskmise 
suurusega tootmisettevõtet erinevatest majandusharudest: metalli- (3), tekstiili- 
(2), plastmassi- (2) ja trükitööstusest (1). Peamised andmekogumismeetodid olid 
poolstruktureeritud (semi-structured) intervjuud tippjuhtide (8) ja 
töökeskkonnaspetsialistidega (8), kaheksa rühmaintervjuud (focus group) 
töötajatega (22) ning küsimustik. Toetavad uurimismeetodid olid dokumentide 
analüüs, meedia analüüs, vaatlused, ohutusjuhtimise auditeerimine ja 
töökeskkonna riskianalüüs, mis täiendasid ning kontrollisid intervjuude 
andmeid. Peale selle uuriti ettevõtte strateegiat, poliitikat, väärtusi, visiooni- ja 
missioonisõnastusi, mis olid organisatsioonide kodulehekülgedel. Rakendatud 
kvantitatiivsete meetodite eesmärk oli uurida tööandjate ja töötajate hoiakuid, 
töötervishoiu ja tööohutusega seotud arusaamu, väärtushinnanguid, 
informatsiooni kättesaadavust, ohtude teadvustamist ja töötajate kaasatust. 
Andmetena kasutati Statistikaameti Eestis 2009. aastal tehtud riikliku 
töökeskkonnaküsitluse tulemusi. Uuring hõlmab valimina 463 tööandjat ja 1757 
töötajat. Peale selle kirjeldab publikatsioon IV töötervishoiu ja tööohutuse 
spetsialistide 2002. a ja 2009. a. korraldatud võrdleva longituuduuringu 
(longitudinal) tulemusi. 
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PEAMISED TULEMUSED JA PANUS 
Uurimistöö võimaldab teha järeldusi ja anda töötervishoiu- ja 
tööohutusjuhtimise soovitusi nii ettevõtte kui ka riiklikul tasandil. 
Uurimisprobleem lahendati ja vastati uurimisküsimustele. Käesoleva uurimistöö 
tulemused võimaldavad läbi originaalsete väljundite parandada ettevõtete 
ohutusjuhtimist.  

Doktoritöö peamine panus on ohutuskultuuri mudeli väljatöötamine, mille 
originaalsus väljendub teadmusjuhtimise dimensiooni integreerimises 
ohutuskultuuri mudelisse, mis võimaldab parendada ohutusjuhtimist ja annab 
võimaluse küsimustiku koostamiseks ettevõtte ohutuse auditeerimiseks ja 
ohutuskultuuri hindamiseks, ning uue lähenemise esitamist organisatsiooni 
ohutuse ja ohutuskultuuri hindamiseks.  

Ohutuskultuuri muutmine on võimalik õppimise kaudu, hõlmates nii 
teadmiste jagamist kui ka koosõppimist. Autor soovitab õppimise ja teadmiste 
jagamise parendamiseks luua õppivad kogukonnad (Communities of Practice), 
mida juhitakse ohutusjuhtimissüsteemi kaudu (Publikatsioonid IV–VII). 
Uurimistöö näitas, millised muudatused on toimunud Eesti töötervishoiu ja 
tööohutuse süsteemis pärast Euroopa Liiduga ühinemist, tõi välja 
vajakajäämised ja esitas ohutusjuhtimissüsteemi parendamise võimalused. Autor 
töötas välja töötervishoiu ja tööohutuse süsteemi muutmise ettepanekud 
(Publikatsioonid I, II, IV). Uurimistöö panus seisneb selles, et tõendati 
empiiriliselt, millisel tasemel on keskmiste ettevõtete töötervishoiu- ja 
tööohutusjuhtimine ning näitas reaalse ja formaalse ohutuse erinevust. Lisaks 
sellele leidis uurimistöö, millised on olemasolevate ohutussüsteemide puudused 
(Publikatsioonid II, III, V). Uurimistöö teoreetiline panus on järgmine:  
1) teadmusjuhtimise rolli kontseptuaalne selgitamine ohutusjuhtimises 
(Publikatsioonid V, VI); 2) ohutuskultuuri parendamine intellektuaalse kapitali 
teooria põhimõtteid kasutades, arendades organisatsiooni sotsiaalset kapitali 
süsteemse juhtimise abil (Publikatsioonid V, VII); 3) töötervishoiu- ja 
tööohutusjuhtimise uute uurimissuundade avamine, eriti psühhosotsiaalsete 
riskide juhtimisel ning töötervishoiu edendamisel, keskendudes ohutusteadmiste 
süsteemi loomisele (Publikatsioon V). Uurimistöö üheks panuseks on ka 
konfliktijuhtimise kontseptsiooni selgitamine juhtimisinstrumendi ja 
õppimisvõimalusena (Publikatsioonid V–VII). Uurimistöö metodoloogiliseks 
panuseks on ohutuskultuuri uurimine nii kvalitatiivsete kui ka kvantitatiivsete 
uurimismeetodite kaudu (Publikatsioonid V–VII).  

Uurimistöö originaalsus seisneb selles, et vaadeldi väikesi ja keskmisi 
ettevõtteid, mida on nii Eestis ja ka Euroopas vähe uuritud, ning näitab 
töötervishoiu ja tööohutuse reaalset olukorda, samuti annab seaduste, eeskirjade 
ning seeläbi ohutuspoliitika muutmise täiendava aluse. 
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ABSTRACT 

Assessment of the Contribution of Safety Knowledge to Sustainable 
Safety Management Systems in Estonian SMEs 

 
Knowledge is considered a significant constituent for organizational 

performance (Chua and Lam, 2005) and has become a central resource to 
achieve the goal of occupational health and safety management systems 
(Sherehiy and Karwowski, 2006). There is a critical and essential link between 
safety culture and safety management systems (SMS) through shared values and 
beliefs that guide behavior patterns and health and safety activities in the 
organization. A strong safety culture is generally considered as a vital condition 
to well-functioning SMS (Bently and Tappin, 2010; Fernández-Muñiz et al., 
2009). Despite the growing interest in knowledge management (KM) studies, 
only a few studies have been conducted in the field of occupational health and 
safety (OH&S), furthermore relatively little is known about how organizations 
influence and deal with the formation of safety culture with respect to KM. 

The aim of the current doctoral thesis is to contribute to the enhanced 
understanding of the role and importance of knowledge management to safety 
management systems as a tool for improving safety culture in Estonian SMEs. 

The thesis is a collection of seven original publications. The study scrutinizes 
safety KM in the enterprise and state levels from the perspective of safety 
culture.  

  
RESEARCH METHODOLOGY 
The current research is explorative and aims at providing understanding of the 
contemporary SMS in the organizations. It discovers and captures realities about 
SMSs within the context of industrial SMEs by focusing on safety culture 
elements. Inductive research was conducted using qualitative case study 
approaches to explore studied issues based on social constructivism.  Since 
OH&S is a multidisciplinary and complex field embracing organizational studies 
and applied research, the present study applied triangulation forms related to the 
data (cross-checking information by using multiple empirical sources), to 
multiple methods of data collection (mixed methods) and data analysis (several 
researchers examined the materials). The empirical study of the dissertation was 
conducted in eight Estonian SMEs operating in different economic sectors. The 
most important research methods were semi-structured interviews with senior 
managers and safety managers (16), eight focus group interviews with 
employees (22), several on-site observations and evaluation questionnaires. 
Supplementary methods were analysis of numerous health and safety 
documents, media analysis, SMS audits and risk assessment, which complement 
and verify the data collected during the interviews. In addition, companyies’ 
strategy, policy, values, vision - and mission statements were investigated based 
on the data available from their homepages. The data were also acquired from a 
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national Work Environment questionnaire survey conducted by Statistics 
Estonia in 2009, which is a representative survey utilizing employer-employee-
linked data. The current survey comprises a sample of 463 employers and 1757 
employees who filled the questionnaires and participated in the study. In 
addition, Article IV describes the results from the comparative (longitudinal) 
studies of OH&S professionals conducted in 2002 and 2009.  

 
THE MAIN RESULTS AND CONTRIBUTIONS 
The findings of the current research allow a set of conclusions and 
recommendations to be made. The problem set by the author is solved; the 
author has investigated safety KM in the enterprise and state levels from a safety 
culture perspective. In the research process, new and original results were 
obtained which enable the improvement of SMS. The present thesis is 
innovative in several respects. An original contribution in both theoretical and 
practical terms lies in the following:  

The main contribution of the study is the developed and empirically tested 
innovative conceptual Model of Safety Culture with Knowledge Management 
Dimensions that incorporates both tacit and explicit safety knowledge and 
understanding based upon “Communities of Practice (CoP)”. The author 
emphasizes that two main factors in the process of managing of safety 
knowledge and organizational learning are essential for strengthening and 
enhancement of SMS: the development of a CoP (gives a possibility for learning 
and transmitting practical safety knowledge and, thus, for collective learning) 
and a supportive and harmonized safety culture where knowledge-sharing is 
valued by everyone in the organization (Articles IV-VII). The thesis research 
sheds new light onto the existing understanding of the current OH&S system and 
on the changes occurring in this field in the context of Estonian accession to the 
EU. The author proposes several recommendations for the improvement of the 
national OH&S system (Articles I, II, IV). The dissertation provides conceptual 
clarification on the role of KM in the field of OH&S (Articles V, VI).  

The dissertation contributes important empirical evidence on how SMEs 
address OH&S. Differences in the assessment between ‘formal’ safety and ‘real’ 
safety in Estonian SMEs, indicating some important safety flaws and drawing 
attention to contextual variables in the development of SMS and improving the 
safety cultures (Articles II, III, V). Another important contribution of the thesis is 
in providing conceptual clarification on incorporated conflict management as a 
learning instrument and its possible effect on safety culture and for knowledge 
exchange (Articles V-VII). In addition, the dissertation contributes to theory by 
opening new research perspectives in the field of SMS and safety research, 
especially on the management of psychosocial risk, as well as for health and 
safety promotion within the enterprises (Article V). The present dissertation has 
made also two major contributions to the existing methodology for evaluation of 
safety culture (Articles V-VII). 
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