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PREFACE 

This mini-dissertation is the final deliverable in the Centre for Applied Risk Management 

(UARM)'s taught master’s degree programme. The mini-dissertation was written in article 

format and consists of three sections: Research project overview, Article, and Reflection. 

This mini-dissertation is the student's work. The student was responsible for the final 

concept, set-up, execution of the research project and writing of the mini-dissertation. The 

members of the supervisory team contributed in an advisory and technical support capacity 

on study conception and design, analysis and interpretation of data and critical revision of 

the manuscript by the student. The mini-dissertation was language edited before 

submission. 

The main study supervisor gave the student permission to submit this mini-dissertation for 

examination. 
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ABSTRACT 

Introduction: This study considered the role that safety, health and environmental (SHE) risk 

culture should play in the improvement of SHE risk management. The study focused on the 

perception of SHE risk culture at management and non-management levels in a manufacturing 

organisation in South Africa. SHE risk culture was viewed in terms of tone from the top and 

operational understanding of the risk management process. 

Method: A SHE risk culture questionnaire was created based on information available in the 

academic literature. The aim of this exploratory questionnaire was to assess the status of the 

SHE risk culture within the targeted organisation and to recommend improvements. The 

questionnaire included items designed to assess five aspects of SHE risk culture: 

understanding of the SHE risk approach; understanding of SHE risks and controls; SHE risk 

involvement and buy-in; communication; and governance, leadership and accountability.   

The target group for this study consisted of operations personnel and risk and SHE employees 

at different levels in the company. Survey data were obtained from 224 employees from a wide 

range of jobs in the company. 

Results: The data from the Likert-scale items in the questionnaire showed a number of 

significant differences between the perceptions of managers and non-managers with respect to 

the status of the SHE risk culture in the organisation. These differences indicated that 

management felt more comfortable with their understanding of the SHE risk approach, of the 

actual SHE risks, and of risk management controls than the non-management group. Also, 

management showed greater support for, and buy-in to, the SHE risk approach than the non-

management group.  

In addition, participants shared their views of how the SHE risk culture in the organisation may 

be improved. The top five recommendations were:  improve communication on SHE risk culture; 

standardise the SHE risk management approach; enhance SHE risk-related training to build 

capacity and understanding; emphasize the significance of leadership’s approach to embedding 

the SHE risk culture; and acknowledge the importance of involving employees in the 

development and implementation of the desired SHE risk culture. 

Conclusion: This study illustrated the importance of a number of factors required to improve the 

SHE risk culture in the organisation both in terms of tone from the top and operational 

understanding of SHE risks: they include well-structured communication; standardising and 

simplifying SHE risk management; SHE risk capacity building; and encouraging employee 
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participation when developing and improving the desired SHE risk culture. The central role 

played by leadership to set the tone from the top and lead by example when implementing the 

desired organisational SHE risk culture was also highlighted by the participants. 

Practical application: This study provides evidence-based guidance for the manufacturing sector 

on how to evaluate and improve a desired SHE risk culture. The paper also shows how the 

concept of risk culture can be applied to SHE risk culture. The questionnaire used in this study 

can be used by management teams wishing to get an understanding of the prevailing SHE risk 

culture in their organisations. The results of the survey can be used to inform change 

interventions to improve the existing SHE risk culture in the organisation studied. The 

questionnaire should also be useful for further research on the concept of risk culture and in 

particular SHE risk culture. 

Key words:   

Safety, health, environmental risk culture  

Safety, health and environmental leadership 

Safety, health and environmental communication 

Safety, health and environmental training  

Safety, health and environmental risk management  
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RESEARCH PROJECT OVERVIEW 

How does the study fit into the field of risk management? 

In the manufacturing sector, all risks are managed and governed through the enterprise risk 

management framework. Safety, health and environmental (SHE) risks are generally given 

specific attention in this process owing to manufacturing operations' inherent potential to expose 

employees and neighbours to SHE risks by the nature of manufacturing activities. It is within this 

context that SHE risk management is treated as a core focus area within the overall risk 

management strategy in manufacturing organisations.  

Why did the student decide to study this specific topic? 

This study is of practical relevance to the organisation where the student is employed, and the 

results of the study are expected to have practical benefit to the organisation. More generally, 

this study is also expected to provide valuable guidance on why and how the SHE risk culture in 

manufacturing organisations should and can be improved. The study is also expected to add to 

the existing body of academic knowledge by applying the concept of risk culture to improve the 

effectiveness of SHE risk management in the manufacturing sector.   

Why was the specific journal selected? 

For the purposes of this study, the Journal of Safety Research was selected for the following 

reasons: 

• A detailed journal evaluation exercise was undertaken with due consideration of past 

articles published. As a result of this evaluation, it was our conclusion that the topic of 

this study was closely aligned to similar work previously published by this journal; 

• this is a cross-disciplinary journal that allows for the exchange of evidence-based 

research in the field of health and safety. This article will contribute to the journal in the 

less published field by adding environment as part of SHE in this study; and 

• four articles referenced in our paper have been published in this journal, indicating an 

interest in the topic of this study. This should ultimately provide support for the 

publication of our article. 
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ARTICLE 

1 Abstract 

Introduction: This study considered the role that safety, health and environmental (SHE) risk 

culture should play in the improvement of SHE risk management. The study focused on the 

perception of SHE risk culture at management and non-management levels in a manufacturing 

organisation in South Africa. SHE risk culture was viewed in terms of tone from the top and 

operational understanding of the risk management process. 

Method: A SHE risk culture questionnaire was created based on information available in the 

academic literature. The aim of this exploratory questionnaire was to assess the status of the 

SHE risk culture within the targeted organisation and to recommend improvements. The 

questionnaire included items designed to assess five aspects of SHE risk culture: 

understanding of the SHE risk approach; understanding of SHE risks and controls; SHE risk 

involvement and buy-in; communication; and governance, leadership and accountability.   

The target group for this study consisted of operations personnel and risk and SHE employees 

at different levels in the company. Survey data were obtained from 224 employees from a wide 

range of jobs in the company. 

Results: The data from the Likert-scale items in the questionnaire showed a number of 

significant differences between the perceptions of managers and non-managers with respect to 

the status of the SHE risk culture in the organisation. These differences indicated that 

management felt more comfortable with their understanding of the SHE risk approach, and of 

the actual SHE risks and risk management controls than the non-management group. Also, 

management showed greater support for, and buy-in to, the SHE risk approach than the non-

management group.  

In addition, participants shared their views of how the SHE risk culture in the organisation may 

be improved. The top five recommendations were:  improve communication on SHE risk culture; 

standardise the SHE risk management approach; enhance SHE risk-related training to build 

capacity and understanding; emphasize the significance of leadership’s approach to embedding 

the SHE risk culture; and acknowledge the importance of involving employees in the 

development and implementation of the desired SHE risk culture. 

Conclusion: This study illustrated the importance of a number of factors required to improve the 

SHE risk culture in the organisation both in terms of tone from the top and operational 

understanding of SHE risks: well-structured communication; standardisation and simplification 
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of SHE risk management; SHE risk capacity building; and employee participation when 

developing and improving the desired SHE risk culture. The central role played by leadership to 

set the tone from the top and lead by example when implementing the desired organisational 

SHE risk culture was also highlighted by the participants. 

Practical application: This study provides evidence-based guidance for the manufacturing sector 

on how to evaluate and improve a desired SHE risk culture. The paper also shows how the 

concept of risk culture can be applied to SHE risk culture. The questionnaire used in this study 

can be used by management teams wishing to get an understanding of the prevailing SHE risk 

culture in their organisations. The results of the survey can be used to inform change 

interventions to improve the existing SHE risk culture in the organisation studied. The 

questionnaire should also be useful for further research on the concept of risk culture and in 

particular SHE risk culture. 

 

2 Introduction 

Manufacturing companies have the inherent potential to expose their employees, surrounding 

communities and the environment to safety, health and environmental (SHE) risks. All 

manufacturing organisations face major challenges when SHE risks materialise into actual loss-

causing events despite the inclusion of SHE risk management as a core part of day-to-day 

business activities. Such events expose the company to economic, social and reputational harm 

when their employees suffer injuries, harm to health, loss of life or when the environment is 

damaged. Cooper (2000) contends that industries around the world are increasing their interest 

in safety culture as a mechanism to reduce major incidents associated with routine tasks. He 

further states that safety should be the dominating characteristic of the corporate culture in high-

risk industries. Similarly, Glendon and Stanton (2000) maintain that safety culture has been 

identified in disaster queries as being fundamental to an entity’s ability to manage  

safety-related aspects of its operations.    

 

The importance and relevance of safety culture received particular attention during the 

investigation into the 1986 Chernobyl nuclear disaster, the worst nuclear disaster yet. The 

subsequent report from the International Nuclear Safety Advisory Group highlighted that an 

inadequate safety culture was a major contributor to the disaster (INSAG, 1992). This is further 

supported by the view articulated by Bunn and Heinonen (2011) that in light of the Fukushima 

nuclear disaster of 2011, the goal of organisations must be to change thinking and 

organisational priorities to focus on achieving the highest levels of safety and security.  These 
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two incidents highlighted the importance of an organisation having an adequate safety culture to 

manage its risk exposure.   

 

Pidgeon (1991) defines safety culture as the set of beliefs, norms, attitudes, roles, and social 

and technical practices that focus on minimising exposure of employees, managers, customers 

and members of the public to conditions considered dangerous and injurious. McDonald and 

Ryan (1992) found the concept of a safety culture to be a useful criterion for discrimination 

between organisations that perform well or poorly from a safety perspective. Similarly, 

embedding a SHE risk culture should assist the organisation to implement ‘best practices’ in 

SHE management. Safety culture has up to now been the primary research focus area in the 

academic literature but no academic articles have been found on SHE risk culture. Guldenmund 

(2000) argued that organisational culture expresses itself through organisational climate. He 

emphasised that specific beliefs or convictions form the core that is associated with the 

organisational culture. He added that safety climate denotes the attitudes to safety within the 

organisation, while safety culture establishes the strong convictions that form the basis for 

attitude to safety.    

 

In this study, we investigated how the organisational SHE risk culture can be understood in 

terms of employees' experience of the SHE-related climate in a large South African 

manufacturing company. A SHE risk questionnaire was developed and administered to 

employees at all levels in the organisation. For purposes of this study, we focused on 

differences in perception of SHE risk culture between employees at management and non-

management levels. 

 

The aims of this research report are to: 

 Describe the results of a study that assessed the status of SHE risk culture in a large 

manufacturing company in South Africa; 

 highlight the need for greater understanding of the role that SHE risk culture should play 

to improve SHE risk management within manufacturing organisations; 

 identify potential challenges in embedding a SHE risk culture in a manufacturing 

organisation and link these to challenges reported in the academic literature; and  

 make recommendations on how to improve the SHE risk culture in a manufacturing 

organisation. 
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3 Background 

Globally, a poor safety culture is one of the leading causes of occupation-related accidents 

(Pearson, 2009). In addition, an understanding of the many SHE risks facing an organisation is 

essential to mitigate SHE risk. Internal and external stakeholders expect that comprehensive 

SHE risk assessments will be conducted and appropriate controls implemented in companies 

that are highly exposed to SHE risks such as manufacturing. The status of SHE-related 

compliance is one criterion to demonstrate exposure to SHE risks. In South Africa, reliable 

sources of information with respect to SHE compliance risk status are available through 

regulatory compliance reports. For example, the National Environmental Compliance and 

Enforcement Report (South African Department of Environmental Affairs, 2013) serves as a 

good reference to understanding the environmental compliance challenges faced by industries 

generally. This report highlighted 1539 environmental non-compliances detected in 2849 

facilities inspected by the Environmental Management Inspectorate over the period 2012/2013.  

In terms of occupational health and safety, the South African Compensation Fund Annual 

Report registered 129 405 health and safety compensation claims for 2012/2013. This report 

highlight the extent of the health and safety risk to which employees could be potentially 

exposed (South Africa Department of Labour, 2013). The manufacturing sector is a significant 

contributor to these statistics (South African Department of Environmental Affairs, 2013; South 

African Department of Labour, 2013). SHE risks are therefore a reality in the manufacturing 

sector in South Africa.   

Embedding a risk-based SHE culture can assist an organisation to manage its SHE risks. 

Safety culture has up to now been the primary research focus area in the academic literature.  

Safety culture relates to how individuals and groups of employees take personal responsibility 

with respect to safety at work. Ideally, this responsibility includes communicating safety 

concerns while striving to learn and adapt individual and organisational behaviour based on 

lessons learnt (Zhang, Wiegmann, von Thaden, Sharma, & Mitchell, 2002).   Appropriate SHE 

risk behavioural rules that apply to leadership as well as to other employees are required to be 

able to embed a strong SHE risk culture within an organisation. Within such a SHE risk-aware 

culture appropriate behaviours are encouraged, communicated, rewarded and supported by 

processes designed to reinforce the desired behaviour.   

In the next paragraphs, we focus on the need for a strong SHE risk culture, understanding the 

role of leadership in setting the appropriate tone from the top, how to conduct a SHE risk culture 

assessment, and on the characteristics of an appropriate SHE risk culture.   
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3.1  Contextualising the need for a SHE risk culture  

In manufacturing industries where significant SHE risks arise on a regular basis, there has been 

a shift away from exclusively focusing on historical lagging data on fatalities, lost-time accident 

rates and incidents towards proactive leading indicators. These leading indicators include safety 

climate and safety culture (Flin, Mearns, O'Connor, & Bryden, 2000). Proactive interventions 

allow organisations to improve their predictive capability to manage exposure to SHE risks. 

Therefore, challenges associated with people in the process of embedding the desired SHE risk 

culture must be appropriately managed.  

Accordingly, it has been recognised that people-related barriers need to be addressed by an 

organisation in order to embed a risk culture (Fenech & Media, 2011). The decision-making 

process in an organisation is highly influenced by the prevailing risk culture. For example, 

according to the Financial Stability Board (2014), culture plays a vital role in the way decisions 

are made and the manner in which the organisation interacts with stakeholders. Van Vuuren 

(2000) analysed cultural influences on risk-related incidents and risk management and found 

that the prevalent safety culture does not only affect behaviour on a shop floor but also impacts 

on priorities of management and their perception of human error. Consequently, the role of 

leadership and cultural tone set from the top has a downstream effect on the shop floor.  

 

3.2   Tone from the top  

The attitudes of individuals to SHE risks in an organisation are influenced by the working 

environment. Several studies (INSAG, 1991; Flin & Yule, 2004; Fernández-Muñiz, Montes-Peón 

& Vázquez-Ordás, 2007) highlighted the importance of creating appropriate conditions that 

support and foster the desired culture and importance of the role of leadership in this process.  

This was further endorsed by Cui, Fan, Fu and Zhu (2013), who found that the connection 

between a perceived hazardous environment and employees’ internal beliefs in establishing a 

safety climate is influenced by the organisation's leadership approach.  

Other studies emphasise the importance of the role played by leadership to establish an 

appropriate risk culture that allows for challenges without fear (Lewis, 2013; Gandz, 2013; 

Walker, Shenkir & Barton, 2014). Trust is strengthened amongst all stakeholders when risk-

related matters are discussed in an open and transparent manner.  

The tone from the top in the context of this study is the direction that is set by senior 

management to establish the desired SHE risk culture. This is generally described in and 
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communicated via the company’s SHE policy. The SHE policy will direct the organisation’s 

approach to SHE risk management. The tone from the top must be unambiguously clear to drive 

a risk-based culture and secure buy-in from all stakeholders involved. In setting the tone from 

the top, leadership should assume accountability to establish, communicate and act in a 

consistent manner that is aligned to the desired risk culture. Leadership commitment is central 

to ensuring that a risk-based culture is entrenched in the company. Senior leadership plays a 

central role in the key decisions that promote a specific risk culture. Gandz (2013) and Komori 

(2013) emphasise this point through their descriptions of how leadership strategies improved 

risk culture and consequently turned around struggling organisations ranging from banking to 

manufacturing.   

In the context of the role leadership plays, an understanding of the prevailing SHE risk culture is 

required through the application of a diagnostic process in order to act decisively. 

 

3.3  Conducting a SHE risk culture assessment  

Asselin-Miller, Davidson, Mackenzie and Wilkinson (2012) argue that companies can only 

implement real cultural change if they are aware of their current risk culture and how well it is 

aligned to their risk profile and objectives. They further suggest that risk culture can be 

diagnosed using a variety of mechanisms, including interviews with senior stakeholders as well 

as wider focus groups. However, they suggest the best way to understand the risk culture 

throughout the company is to engage directly with employees whose daily job is to identify, take 

and manage risks, in order to solicit honest views. According to Atkinson (2013) and Anderson 

and Richardson (2012), an appropriate risk culture diagnostic assessment must be undertaken 

to determine the as-is culture and highlight gaps to implement appropriate initiatives.   

Cox and Cheyne (2000) suggest that the benefits of using an appropriate toolkit to conduct a 

risk culture assessment will serve to direct the health and safety focus and allow for active 

monitoring and support regarding health and safety matters. The outcome of such a diagnostic 

assessment will not only reveal gaps that exist but should also guide management to align their 

communication and change management strategy. 

 

3.4  Communication as a means to drive the SHE risk culture embedding process 

Effective communication is vital for setting the appropriate tone from the top. A number of 

studies (Farrel & Hoon, 2009; Cui, Fan, Fu & Zhu, 2013; Dejoy, Schaffer, Wilson, Vandenberg & 
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Butts, 2004) concluded that commitment from management is required to ensure responsive 

employees, active participation in safety initiatives and open and effective communication as 

key features of a positive safety climate. The success of effective communication to support 

SHE risk mitigation relies on responsive leadership, where concerns regarding SHE risks raised 

by employees lead to appropriate risk mitigation actions. Such leadership should reinforce the 

desired SHE risk tone, secure employee commitment and ultimately drive the SHE risk 

mitigation strategy.   

In order to support embedding an appropriate SHE risk culture, there is a need to clearly 

articulate and reinforce a single and consistent risk message that is well understood by the 

recipients. Komori (2013) advocates that organisations reconsider their approach to managing 

people when attempting to improve risk culture.   

The Institute for Risk Management of South Africa (2013) declared that appropriate risk 

communication will support the embedding of a risk culture. In addition to communication, an 

appropriate and structured approach towards SHE risk training must be implemented to drive 

the embedding of appropriate SHE risk management in an organisation.   

 

3.5  Training as a mechanism to support the embedding of a SHE risk culture  

With the implementation of any strategic intervention within an organisation, success or failure is 

largely determined by the associated training that supports such interventions. According to 

Whiles (as cited in Robotham, 2001), the difference between effective and ineffective 

occupational health and safety training can result in death, injury, pain, suffering and lost profits. 

Baret & Barrett (2013) advocate that a risk intelligent culture is established when there is an 

appropriate understanding by employees of risk, which guides their risk attitudes to make well-

informed decisions.  

In this paper, we argue that SHE risk-related training should allow employees to deal with SHE 

risks and understand the implementation of mitigation measures. A SHE-related reward and 

sanction mechanism should be in place to complement the training interventions in embedding 

the desired SHE risk culture.  
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3.6  Rewarding appropriate SHE risk-taking behaviour and addressing poor SHE risk-

taking behaviour 

According to Gandz (2013), reward schemes should support the strengthening of SHE risk 

culture in companies. However, in order to reinforce the desired SHE risk culture, there should 

be opportunities available for constructive dissent without repercussions. Aligning incentive 

schemes to support the SHE risk approach is expected to support the organisation to embed a 

SHE risk culture. Milne (2007) states that many organisations believe that reward or recognition 

programmes will help bring about the desired cultural change.   

In order to build and entrench an appropriate SHE risk culture coupled with incentivising acts, 

there needs to be appropriate sanctions applied when there is a deviation from the desired 

culture. This will support the company to drive the desired SHE risk culture as part of the day-to-

day business activities and is not seen as a specific initiative. It should be felt and experienced 

as ‘the way things are done' in the organisation concerned.  

 

3.7  Elements of a SHE risk culture 

Elements of good safety culture are defined in terms of the norms and rules on attitude to safety 

and how risks are dealt with (Pidgeon, 1991). Safety culture has two key components. The first 

is the formal safety framework within an organisation. Establishing, communicating and 

enforcing this framework is the responsibility of management in the organisation. The second is 

the attitude of staff at all levels in responding to, and benefiting from, the framework (INSAG, 

1991).  

Komori (2013) identifies important components towards building an effective and sustainable 

risk culture. This includes agreeing on the need for an appropriate SHE risk culture; identifying 

behaviours and processes that support it; defining leadership accountable for change; and 

understanding the near and long-term implications of the risk culture change intervention. 

Mannan, Mentzer and Zhang (2013) highlight key principles and guidelines that can be used to 

improve safety culture in organisations. For example, Kimbrough and Componation (2009) 

argue that an engineering manager responsible for implementing enterprise risk management 

must clearly understand his or her role and act in a manner that reflects a committed and 

collaborative risk management culture. Bozeman and Kingsley (1998) recommended that in 
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order to promote a risk-orientated culture and calculated risk-taking, managers need to trust 

employees.     

Lee (1998) suggests that low-accident plants in the manufacturing sector have the following key 

characteristics: a high level of communication regarding risks within the organisation; focused, 

committed and visible leadership; and good organisational learning and quality training. These 

characteristics remain relevant to any manufacturing plant as they support the mitigation of SHE 

exposure risk.  In many organisations, health and safety committees could be the natural 

breeding grounds for safety culture change (Nielsen, 2014). Experiences in the financial 

services and other industries, where a strong risk culture has been achieved, can be applied to 

a manufacturing organisation in order to improve SHE risk management.   

With consideration to the above, it was decided to view SHE risk culture in terms of the tone 

from the top and operational understanding of the risk management process in this study. 

Based on a literature study, a SHE risk questionnaire was designed to assess the 

understanding of the participants regarding following five aspects of SHE risk culture:  

• understanding of the SHE risk approach; 

• understanding of  SHE risks and controls; 

• involvement and buy-in; 

• communication; and  

• governance, leadership and accountability.   

In terms of the cited literature, we believe these aspects capture the essence of a SHE risk 

culture. 

 

4 Method 

4.1 Introduction 

This study consisted of a literature review and a questionnaire-based survey intended to 

evaluate the status of SHE risk culture in a large manufacturing organisation in South Africa.  

The target group for this study consisted of operations personnel and risk and SHE employees 

at different levels in the company. 
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4.2   Development of a risk culture questionnaire  

A structured self-administered online questionnaire was developed for use in this study. In the 

development of the survey, the guidance provided by Guldenmund (2007), to develop a 

questionnaire that yields just enough relevant and valid information, was taken into account. He 

further suggested that results of previous research can be combined to construct a new 

questionnaire. This was the approach adopted when developing the questionnaire for this study.  

As discussed above, the tone from the top and operational experience of SHE risk culture were 

assessed in this study. The questionnaire was designed to assess the understanding of the 

participants of the five aspects of SHE risk culture identified in section 3.7. The questionnaire 

comprised three sections. The first section asked for demographic information and included: 

age, gender, ethnic group, nationality, highest level of education and level of current job role.  

The second part of the questionnaire consisted of 15 SHE risk culture-specific items, phrased to 

assess the tone from the top and operational experience of SHE risk culture. The responses 

obtained were used to evaluate the status of the SHE risk culture within the company as 

experienced by employees at different levels. The items are listed in the left-hand column of 

each table. 

Based on their experience and knowledge, the participants ranked each of the 15 items 

according to a 5-point Likert-type scale, from ‘not at all’, ‘not well’, ‘reasonably well’, ‘well’ and 

‘perfectly’. Participants were also provided with an additional option to indicate difficulty with 

understanding the item. 

Lastly, an open-ended, free-text question, ‘How can the SHE risk culture in the organisation be 

improved?', was asked. 

 

4.3  Survey approach and sample 

The focus of this study was to determine how SHE risk culture is experienced by management 

as well as non-management employees in a South African multinational organisation. A 

combination of convenience and snowball sampling was used. The convenience sampling 

involved a selected target audience within the organisation's operations, and from the risk and 

SHE corporate office. Snowball sampling followed when the target audience was requested to 

forward the study instrument to fellow employees who fitted the study requirements. This 

sampling method was cost effective and could be conducted within a limited time frame.  
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The survey was administered using an online tool that allowed for anonymous capturing of the 

data. Operations personnel and SHE employees at different levels in the organisation were 

requested via email to complete the survey on a voluntary and confidential basis. The survey 

was open for a period of one and a half months with regular tracking and follow-ups with 

participants to encourage optimum response. This approach paid off when a sample of 224 

SHE risk stakeholders from different areas within the company completed the questionnaire. 

 

4.5 Analysis  

The analysis of the item data was done for the total group as well as for the management and 

non-management subgroups to allow for comparison between these groups.  

The items were categorised into two major subsections, namely, tone from the top and 

operational experience. The internal reliability of the questionnaire was estimated using 

Cronbach alpha to evaluate the data set related to tone from the top and operational 

experience. 

In addition, a non-parametric Kruskal-Wallis test and a median one-way analysis were used to 

assess whether the management and non-management responses differed significantly at the 

95% confidence level. This was done for each item in the questionnaire. The SAS® non-

parametric procedure was used to perform the analysis. The Wilcoxon and median score types 

were used to test for differences in location. The Wilcoxon scores are the ranked sums of the 

data, whereas the median scores are the number of points above the median. 

The null hypothesis of the Kruskal-Wallis test confirms that the mean ranks of the groups are 

the same. Under the null hypothesis of no difference among class levels, the H test statistic of 

the Kruskal-Wallis test has an asymptotic chi-squared distribution with r – 1 degrees of freedom, 

where r is the number of class levels. The benefit of using the Kruskal-Wallis test rather than the 

exact ANOVA is that it can be applied to situations where the observations are not normally 

distributed. The Kruskall-Wallis test does, however, assume homoscedasticity, which means 

that it assumes the same distribution for the different groups. The Kruskall-Wallis test will 

however show the differences between the standard deviations of the two groups’ distributions. 

This limitation of the test led to a chi-squared test of the frequency distribution. The frequencies, 

or percentages, of the answers per question show the distribution of each question for the 

management and non-management group. The frequencies for the options “Not at all” and “Not 

well” were, however, too low to perform a chi-squared test. The cumulative percentages were 
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calculated for the options “Not at all”, “Not well” and “Reasonably well”, and “Well” and 

“Perfectly”, respectively. The cumulative percentages were then tested using the chi-squared 

test.  

Lastly, the open-ended question was analysed separately. Recommendations from individual 

participants on how to improve the SHE risk culture were summarised using key words and 

phrases used in the responses. 

 

5 Results and Discussion 

The results from the study are presented in the following sections, focusing on: 

• demographic information for the sample group; 

• descriptive statistics on the responses per item; and 

• an analyses of significant differences between management and non-management 

responses to the 15 items. 

 

5.1   Demographic summary of the sample group  

In total of 224 staff members completed the questionnaire.  In terms of age, 12% fell in the     

20-29-year group; 34% in the 30-39-year group; 34% in the 40-49-year group; 19% were aged 

50-59 years, and just 1% were 60 years and older.  Male and female participants were fairly 

equally distributed with 58% male participants and 42% female participants.  Given that this is a 

South African study, the majority of the participants were South African.  The group of non-

South Africans, who made up 8% of the participants, can be attributed to the international 

presence of the company.  The ethnic composition of the study sample was 56% whites, 23% 

blacks, 17% Indians, 4% coloureds, one Chinese and one participant listed as ‘other’.   

 

Eighty-two percent of participants indicated that they had a post high school qualification, made 

up of 10% of the total sample with a college qualification, 35% with a university bachelor’s 

degree and 37% with a university post-graduate degree.  This indicates that the participants in 

this study were from a well-qualified group.  With respect to seniority, 54% of the participants 

were employed at management level (executive management 3%, senior management 16% 
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and middle management 35% of the sample), while the balance of 46% were non-management 

participants.   

The discussion of results will now focus on the differences between the perceptions of 

management vs non-management participants with respect to SHE risk culture. 

 

5.2. Management vs non-management perception of the organisational SHE risk culture 

Table 1 shows the descriptive statistics for each questionnaire item. An analysis of the answers 

to all 15 statements resulted in a high Cronbach alpha coefficient value of 0.92. The Cronbach 

alpha value related to tone from the top was 0.84.  The value for the statements related to 

operational experience was 0.89. The Cronbach alpha for the full scale is slightly higher than 

the values for the subsections. The items in the two subsections of the questionnaire also 

produced Cronbach alpha values higher than 0.80. These findings allowed us to conclude that 

the scale as a whole, as well as the two subsections, have high internal reliability when used for 

a large sample of respondents. In addition, only one of the respondents selected the 'I do not 

understand this statement' option for question 5, leading us to believe that the content of the 

questionnaire had adequate face validity for our target group. 

To analyse the results, the items were allocated to the five SHE culture aspects identified from 

the literature study, namely, understanding the SHE risk approach, understanding SHE risks 

and controls, SHE risk involvement and buy-in, communication, and governance, leadership 

and accountability as illustrated in the tables. 

Table 1 contains the minimum and maximum values for each item for the total sample and 

separated into the management and non-management subgroups. Table 2 shows the median 

and mode values for every item. Table 3 contains the percentages of the answers per question 

for the management and non-management groups. The median and mode values for the three 

groups fell in the 4 (‘well’) and 5 (‘perfectly’) categories (Table 2). These results indicate a 

generally positive SHE risk culture in the organisation. The descriptive statistics, other than the 

minimum, do not indicate that the management and the non-management groups answered 

differently. However, when one observes the percentages as answered by each group, we 

suspect that statistically significant differences did occur. 

The results of the non-parametric Kruskal-Wallis tests and the median one-way analyses are 

presented in Table 4. These results were used to compare the responses of the management 

and non-management groups for each item. Some of the items showed a 95% statistically 
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significant difference between management and non-management responses. The Kruskal-

Wallis and the median one-way analyses significance tests had the same outcome for the 

differences between the responses from management and non-management groups for each 

item (Table 4). These differences may, however, show only the differences in the standard 

deviations of the distributions. The results of the chi-squared test of the cumulative percentages 

for the management and non-management groups are shown in Table 5. The chi-squared test 

observed an additional statistically significant difference for item 4, “My organisation 

communicates clearly, effectively and with a common message on SHE risk management to 

staff”. These results will now be discussed. 
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Table 1 Minimum and maximum management and non-management responses to the 15 

SHE risk culture items 

   Minimum value Maximum value 

Total 
n=224 

Man.* 
n=120 

Non-
man.* 
n=104 

Total 
n=224 

Man.* 
n=120 

Non-
man.* 
n=104 

ITEMS RELATED TO OPERATIONAL EXPERIENCE: 

Understanding of the SHE risk approach 

1. I understand my organisation's approach to SHE risk 
management 

2 2 2 5 5 5 

2. I understand how my organisation's strategic 
objectives link to its SHE risk management  process 

2 2 2 5 5 5 

3. I understand my role in the SHE risk management 
process 

1 2 1 5 5 5 

Understanding of SHE risks and controls 

6. I understand what my entity/function’s high SHE risks 
are 

1 3 1 5 5 5 

7. I understand the controls in place to mitigate my 
entity/function’s high SHE risks 

1 1 1 5 5 5 

Involvement and buy-in 

8. I implement the specified controls to mitigate the high 
SHE risks connected to my role 

1 2 1 5 5 5 

13. My knowledge and understanding of SHE risk 
allows me to make informed decisions about SHE risk 
in my daily work-related activities 

1 3 1 5 5 5 

15. I support the risk-based approach to SHE as 
implemented in my organisation 

1 2 1 5 5 5 

ITEMS RELATED TO TONE FROM THE TOP:             

Communication 

4. My organisation communicates clearly, effectively 
and with a common message on SHE risk management 
to staff 

1 2 1 5 5 5 

5. I understand the SHE risk messages sent by senior 
leadership in my organisation (e.g.: Senior Vice 
President Risk and SHE, Entity/Function Senior Vice 
President and Entity Vice President SHE) 

1 1 1 5 5 5 

Governance, leadership and accountability 

9. I understand the consequences associated with 
failure to apply controls to mitigate the high SHE risks 
connected to my role 

1 3 1 5 5 5 

10. My organisation acknowledges good SHE risk 
mitigating behaviour 

1 1 1 5 5 5 

11. The rules of risk behaviour apply equally to 
employees at all levels in the organisation regardless of 
seniority 

1 1 1 5 5 5 

12. I am aware that SHE risks are discussed in various 
SHE governance structures of the organisation 

2 2 2 5 5 5 

14. My entity/function takes decisions with due 
consideration to SHE risks 

1 2 1 5 5 5 

*Man.= management; non-man. = non-management. 
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Table 2 Measures of central tendency for management and non-management responses 

to the 15 SHE risk culture items 

  Median* Mode* 

Total 
n=224 

Man. 
n=120 

Non-
man. 

n=104 

Total 
n=224 

Man. 
n=120 

Non-
man. 
n=104 

ITEMS RELATED TO OPERATIONAL EXPERIENCE: 

Understanding of the SHE risk approach             

1. I understand my organisation's approach to SHE risk 
management 

4 4 4 4 4 4 

2. I understand how my organisation's strategic 
objectives link to its SHE risk management  process 

4 4 4 4 4 4 

3. I understand my role in the SHE risk management 
process 

4 5 4 5 5 4 

Understanding of SHE risks and controls 

6. I understand what my entity/function’s high SHE risks 
are 

4 5 4 5 5 4 

7. I understand the controls in place to mitigate my 
entity/function’s high SHE risks 

4 4 4 4 4 4 

Involvement and buy-in 

8. I implement the specified controls to mitigate the high 
SHE risks connected to my role 

4 4 4 4 4 4 

13. My knowledge and understanding of SHE risk 
allows me to make informed decisions about SHE risk 
in my daily work-related activities 

4 4 4 4 4 4 

15. I support the risk-based approach to SHE as 
implemented in my organisation 

5 5 4 5 5 5 

ITEMS RELATED TO TONE FROM THE TOP: 

Communication 

4. My organisation communicates clearly, effectively 
and with a common message on SHE risk management 
to staff 

4 4 4 4 4 4 

5. I understand the SHE risk messages sent by senior 
leadership in my organisation (e.g.: Senior Vice 
President Risk and SHE, Entity/Function Senior Vice 
President and Entity Vice President SHE) 

4 4 4 5 5 4 

Governance, leadership and accountability 

9. I understand the consequences associated with 
failure to apply controls to mitigate the high SHE risks 
connected to my role 

5 5 4 5 5 5 

10. My organisation acknowledges good SHE risk 
mitigating behaviour 

4 4 4 4 4 4 

11. The rules of risk behaviour apply equally to 
employees at all levels in the organisation regardless of 
seniority 

4 4 4 5 5 4 

12. I am aware that SHE risks are discussed in various 
SHE governance structures of the organisation 

4 4 4 4 4 4 

14. My entity/function takes decisions with due 
consideration to SHE risks 

4 4 4 4 4 4 

*Mean values are not provided, as item-specific values are not valid for Likert-type data. 
**Man. = management; non-man. = non-management.   



 

18 

Table 3 Percentage responses to the 15 SHE risk culture items  

 

Non-management Management 

Not 
at all 

Not 
well 

Reasonably 
well Well Perfectly 

Not at 
all 

Not 
well 

Reasonably 
well Well Perfectly 

ITEMS RELATED TO OPERATIONAL EXPERIENCE: 

Understanding of the SHE risk approach 

1. I understand my organisation's 
approach to SHE risk management 

0 3 24 39 34 0 1 9 46 44 

2. I understand how my organisation's 
strategic objectives link to its SHE risk 
management  process 

0 11 23 39 27 0 3 12 51 34 

3. I understand my role in the SHE risk 
management process 

1 8 12 41 38 0 1 8 40 51 

Understanding of the high SHE risks and controls 

6. I understand what my 
entity/function’s high SHE risks are 

1 3 15 47 34 0 0 6 35 59 

7. I understand the controls in place to 
mitigate my entity/function’s high SHE 
risks 

1 4 20 46 29 1 1 10 45 43 

Involvement and buy-in 

8. I implement the specified controls to 
mitigate the high SHE risks connected 
to my role 

1 0 19 56 24 0 2 13 53 33 

13. My knowledge and understanding 
of SHE risk allows me to make 
informed decisions about SHE risk in 
my daily work-related activities 

1 0 13 52 35 0 0 8 47 45 

15. I support the risk-based approach 
to SHE as implemented in my 
organisation 

2 1 12 38 48 0 1 3 29 68 

ITEMS RELATED TO TONE FROM THE TOP: 

Communication 

4. My organisation communicates 
clearly, effectively and with a common 
message on SHE risk management to 
staff 

1 12 31 32 25 0 8 21 48 23 

5. I understand the SHE risk 
messages sent by senior leadership in 
my organisation (e.g.: Senior Vice 
President Risk and SHE, 
Entity/Function Senior Vice President 
and Entity Vice President SHE) 

0 1 3 32 34 1 0 3 8 43 

Governance, leadership and accountability 

9. I understand the consequences 
associated with failure to apply 
controls to mitigate the high SHE risks 
connected to my role 

1 1 12 39 47 0 0 3 35 62 

10. My organisation acknowledges 
good SHE risk mitigating behaviour 

1 1 9 19 43 0 3 4 26 42 

11. The rules of risk behaviour apply 
equally to employees at all levels in 
the organisation regardless of seniority 

3 13 23 31 30 2 11 18 32 38 

12. I am aware that SHE risks are 
discussed in various SHE governance 
structures of the organisation 

0 6 23 43 28 0 5 9 47 39 

14. My entity/function takes decisions 
with due consideration to SHE risks 

1 5 26 45 23 0 2 17 47 35 
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Table 4 Kruskal-Wallis and median one-way analyses of the 15 SHE risk culture item 
responses 

 Mean rank of 
Wilcoxon 
scores 

Kruskal-Wallis 
test 

Mean of 
median 
scores  

Median one-way 
analysis 

Significant 
difference 
at the α = 
0.05 level for 
both tests Non-

man.* 
Man.* Chi- 

squared 
** 

p 
value 

Non
-
man
.* 

Man.* Chi- 
squared 
value 

p 
value 

ITEMS RELATED TO OPERATIONAL EXPERIENCE: 

Understanding of the SHE risk approach 

1. I understand my organisation's approach to 
SHE risk management 

101 122 7.0 0.01 0.4 0.6 4.8 0.03 Yes 

2. I understand how my organisation's 
strategic objectives link to its SHE risk 
management  process 

101 122 6.8 0.01 0.4 0.6 5.8 0.02 Yes 

3. I understand my role in the SHE risk 
management process 

102 121 5.9 0.02 0.4 0.6 4.0 0.04 Yes 

Understanding of SHE risks and controls 

6. I understand what my entity/function’s high 
SHE risks are 

95 128 17.8 0.00 0.4 0.6 15.1 0.00 Yes 

7. I understand the controls in place to 
mitigate my entity/function’s high SHE risks 

100 123 8.2 0.00 0.4 0.6 7.1 0.01 Yes 

Involvement and buy-in 

8. I implement the specified controls to 
mitigate the high SHE risks connected to my 
role 

106 118 2.3 0.13 0.5 0.5 2.4 0.12 No 

13. My knowledge and understanding of SHE 
risk allows me to make informed decisions 
about SHE risk in my daily work-related 
activities 

105 119 3.1 0.08 0.5 0.5 2.8 0.09 No 

15. I support the risk-based approach to SHE 
as implemented in my organisation 

99 124 10.9 0.00 0.4 0.6 8.6 0.00 Yes 

ITEMS RELATED TO TONE FROM THE TOP: 

Communication       

4. My organisation communicates clearly. 
effectively and with a common message on 
SHE risk management to staff 

107 117 1.6 0.21 0.5 0.5 2.4 0.12 No 

5. I understand the SHE risk messages sent 
by senior leadership in my organisation  

97 126 12.3 0.00 0.4 0.6 10.1 0.00 Yes 

Governance, leadership and accountability 

9. I understand the consequences associated 
with failure to apply controls to mitigate the 
high SHE risks connected to my role 

102 122 6.9 0.01 0.4 0.6 4.7 0.03 Yes 

10. My organisation acknowledges good SHE 
risk mitigating behaviour 

113 112 0.0 0.85 0.5 0.5 0.2 0.70 No 

11. The rules of risk behaviour apply equally 
to employees at all levels in the organisation 
regardless of seniority 

106 118 2.1 0.14 0.5 0.5 2.1 0.14 No 

12. I am aware that SHE risks are discussed 
in various SHE governance structures of the 
organisation 

102 122 6.2 0.01 0.4 0.6 5.9 0.02 Yes 

14. My entity/function takes decisions with 
due consideration to SHE risks 

101 122 6.9 0.01 0.4 0.6 6.4 0.01 Yes 

*Man. = management; non-man. = non-management.  
**H test statistic. 
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Table 5 Chi-squared analyses of the cumulative percentages of the 15 SHE risk culture 

item responses 

 

Cumulative percentage 

Chi-squared test Significant 
difference 

at the α = 
0,05 level 

Option 1, 2, 3 Option 4, 5  

Non-
man. 

Man
. 

Non-
man. Man. 

Chi 
squared 

p 
value 

ITEMS RELATED TO OPERATIONAL EXPERIENCE: 

Understanding of the SHE risk approach 

1. I understand my organisation's approach 
to SHE risk management 

27% 10% 73% 90% 10.88 0.00 Yes 

2. I understand how my organisation's 
strategic objectives link to its SHE risk 
management  process 

34% 15% 66% 85% 10.73 0.00 Yes 

3. I understand my role in the SHE risk 
management process 

20% 9% 80% 91% 5.53 0.02 Yes 

Understanding of the high SHE risks and controls 

6. I understand what my entity/function’s 
high SHE risks are 

19% 6% 81% 94% 9.43 0.00 Yes 

7. I understand the controls in place to 
mitigate my entity/function’s high SHE risks 

25% 12% 75% 88% 6.75 0.01 Yes 

Involvement and buy-in 

8. I implement the specified controls to 
mitigate the high SHE risks connected to 
my role 

20% 15% 80% 85% 1.04 0.31 No 

13. My knowledge and understanding of 
SHE risk allows me to make informed 
decisions about SHE risk in my daily work-
related activities 

13% 8% 87% 92% 1.53 0.22 No 

15. I support the risk-based approach to 
SHE as implemented in my organisation 

14% 3% 86% 97% 8.83 0.00 Yes 

ITEMS RELATED TO TONE FROM THE TOP: 

Communication   

4. My organisation communicates clearly, 
effectively and with a common message on 
SHE risk management to staff 

43% 29% 57% 71% 4.83 0.03 Yes 

5. I understand the SHE risk messages 
sent by senior leadership in my 
organisation (e.g. Senior Vice President 
Risk and SHE, Entity/Function Senior Vice 
President and Entity Vice President SHE) 

4% 3% 65% 51% 19.39 0.00 Yes 

Governance, leadership and accountability 

9. I understand the consequences 
associated with failure to apply controls to 
mitigate the high SHE risks connected to 
my role 

13% 3% 87% 97% 7.73 0.01 Yes 

10. My organisation acknowledges good 
SHE risk mitigating behaviour 

11% 7% 63% 68% 0.30 0.59 No 

11. The rules of risk behaviour apply 
equally to employees at all levels in the 
organisation regardless of seniority 

39% 31% 61% 69% 1.81 0.18 No 

12. I am aware that SHE risks are 
discussed in various SHE governance 
structures of the organisation 

29% 14% 71% 86% 7.24 0.01 Yes 

14. My entity/function takes decisions with 
due consideration to SHE risks 

43% 29% 68% 82% 5.40 0.02 Yes 
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5.2.1  Understanding of SHE risk approach 

Items 1, 2 and 3 of the survey assessed the operational understanding of the SHE risk 

management approach. The median and mode values of both management and non-

management groups indicated that they believe that they understand the approach from ‘well’ to 

‘perfectly’ (Table 2).   

However, statistically significant differences between the management and non-management 

groups were found. The mean rank of Wilcoxon scores (Table 4) and the mean of the median 

scores for the management group were higher than those of the non-management group for all 

three of the items, indicating that the SHE risk approach is better understood by management 

than non-management.  Table 5 confirms the same finding applying the chi-squared analysis to 

items 1, 2 and 3. 

The difference between management and non-management understanding of the SHE risk 

approach indicates an opportunity for further investigation of the possible causes regarding 

these differences and corresponding actions to improve this understanding in the organisation. 

5.2.2   Understanding SHE risks and controls 

Items 6 and 7 of the survey assessed the operational understanding of high SHE risks and 

associated controls. Both management and non-management indicated that they understood 

high risks and controls either well or perfectly. However, statistically significant differences 

between the two groups indicated that the management group felt more confident of their 

understanding than the non-management group (Tables 4 and 5). 

5.2.3   Involvement and buy-in 

Items 8, 13 and 15 of the survey assessed the operational experience of involvement and buy-

in of both groups in managing SHE risks. On items 8 and 13, both management and non-

management provided similar responses, indicating similar levels of comfort when executing 

SHE risk management actions (Tables 4 and 5). 

On item 15 both management and non-management indicated that they support the risk-based 

approach to SHE, either well or perfectly. However, management indicated a statistically 

significant higher level of support of the risk-based approach to SHE risk in the organisation. 

This finding indicates that management should give attention to buy-in into the SHE risk process 

at the non-management levels of the organisation. 
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5.2.4   Communication 

Items 4 and 5 of the survey assessed the tone from the top in terms of how the SHE risk 

messages are received and understood at management and non-management levels of the 

organisation.  Based on the answers to item 4, management and non-management employees 

felt that the organisation communicates clearly, effectively and with a common message on 

SHE risk management to staff members, using the mean rank of Wilcoxon scores.  However, 

applying the chi-squared analysis of accumulative percentages a significant difference was 

observed between management and non-management regarding SHE risk messaging (Table 

5).   The Kruskall-Wallis test did not show that there is a difference in the distribution of the 

standard deviations for the management and non-management groups. The median for the two 

groups is the same. However, when one observes the cumulative percentages, 71% of the 

observations for the management group were either ‘well’ or ‘perfectly’, whereas only 57% of 

the non-managers chose ‘well’ or ‘perfectly’. We therefore conclude that the frequency 

distributions for the two groups differ and not the shape of the distribution.  

    

For item 5, the mean rank of the Wilcoxon scores for non-management was lower than that of 

management, indicating that the non-management group felt less comfortable in their 

understanding of the SHE risk messages sent by senior leadership in the organisation (Table 

4).   The chi-squared analysis confirmed a significant difference between management and non-

management understanding of the risk messaging (Table 5).  

These findings should be evaluated according to Farrel and Hoon’s (2009) view that setting the 

appropriate tone from the top must be supported by good communication. Despite initiatives 

being in place to communicate with employees, how the recipient understands the message 

and its practical implications is the measure of communication success. In order to appropriately 

embed the desired SHE risk culture, the organisation will need to review its SHE risk 

communication strategy, training and approach. 

The role of leadership in the communication process should not be underestimated. But more 

than just communication, visible leadership on the factory floor communicating with non-

management should assist in building a solid foundation to embed the appropriate SHE risk 

culture.        
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5.2.5   Governance, leadership and accountability  

Items 9, 10, 11, 12 and 14 of the survey assessed the tone from the top regarding SHE risk 

governance, leadership and accountability (Tables 4 and 5). These include governing SHE risks 

through appropriate structures, rewards and sanctions in response to specific behaviours, and 

appropriate decision-making with due consideration to SHE risks. Similar responses were 

obtained from both management and non-management with respect to items 10 and 11 

regarding rewards and the application of the rules to employees at all levels.   

However, the responses to item 9 showed a statistically significant difference with respect to 

management and non-management experience regarding sanctions related to non-compliance 

with SHE risk mitigation measures. Management level employees indicated a greater 

understanding of the consequences associated with failure to apply controls to mitigate the high 

SHE risks connected to their role. This finding is mitigated by the high level of understanding 

indicated by both groups as can be seen from Table 2. However, the apparent difference in 

extent of understanding is an area that the organisation should give attention to. 

Items 12 and 14 both indicated that management were well aware of SHE risk governance and 

the approach to SHE risk decision making. However, non-management were significantly less 

confident about their awareness of how these processes work (even though their answers 

corresponded to the 'well' option of the Likert-scale as shown in Table 2). This finding again 

indicates that management level employees are probably more comfortable with SHE risk 

practices in the organisation. 

In summary, the data from the Likert-scale items in the questionnaire showed a number of 

significant differences between the perceptions of managers and non-managers regarding the 

status of the SHE risk in the organisation. These differences indicated that management felt 

more comfortable with their understanding of the SHE risk approach, the actual SHE risks and 

risk management controls than the non-management group. Also, management showed greater 

support for, and buy-in to, the SHE risk approach than the non-management group. Although, 

the responses were generally positive, the differences between the experiences and 

perceptions of the management and non-management groups can be expected to influence the 

SHE risk culture of the organisation. 

The findings for the five categories are reflected in the recommendations discussed in section 

5.3. 
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5.3  Recommendations to improve SHE risk culture 

The following open-ended question was posed to the target population: ‘How can the SHE risk 

culture in the organisation be improved?’ A wide range of responses relating to how SHE risk 

culture in the organisation can be improved was received. These responses are indicative of the 

challenges that should be addressed to facilitate embedding the desired SHE risk culture.  For 

the purposes of this study, detailed consideration will be given to the top 5 response categories. 

These categories were created by analysing the words or phrases mentioned by the 

participants and cover 68% of the free-text responses received. 

  

 

Fig 1:  Top five recommendations (in terms of numerical responses) arising from management 

and non-management responses to the open-ended question. 

The participants’ responses to the open-ended question highlighted recommended SHE risk 

improvement areas, including communication, understanding the approach to SHE risk 

management and the associated culture, training, leadership, and involvement. These results 

are similar to the five aspects of SHE risk culture identified from the literature in section 3.7 and 

the findings from the questionnaire. Communication, the approach to SHE risk management 

and SHE risk-related training were the top three recommendations from the open-ended 

question.  Although it seems from the Likert-type items that the tone is adequately set from the 

top regarding the implementation and embedding of the SHE risk culture, the open-ended 

question provided overwhelming requests for improved communication of SHE risks and 

approach to managing SHE risk. Two of the top three recommendations from the responses to 

the open-ended question correspond to the findings by Lee (1998) that, within the 

manufacturing sector, operations that have a low incident rate have the following traits: a high 

level of communication within the organisation, good organisational learning, and quality 

training.      
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5.3.1  SHE risk communication: 

In total, 74 responses identified communication-related barriers that needed to be addressed to 

improve the prevailing SHE risk culture.   

The following were some of the main recommendations: 

•  A clear and standardised SHE risk communication strategy should strengthen and 

entrench the SHE risk culture throughout the organisation and prevent mixed messages; 

and 

• increased frequency of communication is expected to build and strengthen the desired 

risk culture message. This process can serve to reinforce and constantly highlight the 

relevance and importance of the desired SHE risk culture.   

As suggested by Dejoy, Schaffer, Wilson, Vandenberg and Butts (2004), with respect to safety, 

open and effective communication is a key feature to a positive safety climate within the 

organisation. This can similarly be applied to SHE within the work environment. 

Though the tone may be set from the top, engaged leadership with non-management should 

assist with entrenching a specific SHE risk culture. Appropriate communication is coupled 

closely to culture change. The clarity and standardisation of communication is therefore 

essential to embed an appropriate SHE risk culture. Based on this recommendation and the 

communication-related findings in the Likert-type items, we propose that a communication gap 

analysis be undertaken, with the aim to clarify the requirements for greater understanding of the 

SHE risk messages at especially the non-management level in the company.  

Acting on the outcome of this, the desired tone in the organisation will be reinforced, employee 

commitment will be facilitated to the embedding of the SHE risk culture, and ultimately 

contribute towards driving the SHE risk mitigation strategy.   

An existing communication barrier will ultimately impact negatively on the process to embed the 

SHE risk culture and therefore must be addressed. This is aligned to the view expressed by the 

Institute for Risk Management of South Africa (2013), in which they suggest that the appropriate 

risk communication will support the embedding of a risk culture.  In order to successfully embed 

the desired SHE risk culture, the messaging must be understandable and implementable in the 

day-to-day activities of the target audience to be meaningful.   
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5.3.2   SHE risk approach 

Barriers to improving the prevailing SHE risk culture related to the approach to SHE risk 

management were identified by 36 of the participants. The following were raised as 

recommendations to improve SHE risk culture: 

• Standardisation and simplification of the SHE risk approach across all business entities 

should assist with the embedding of the SHE risk culture. Such an approach is likely to 

result in employees understanding the approach with relative ease and facilitating buy-in 

into the process;  

• the desired SHE risk culture should be supported by the creation of an appropriate 

climate with operations or line management taking accountability for SHE and for not 

seeing the delivery of SHE support via the SHE function. Participants highlighted that 

ownership of SHE risk does not reside with the SHE function, but with operations.  

Involving operations in the entire process will enable the embedding of the desired SHE 

risk culture within the organisation as a whole but specifically within operations; 

• the benefits associated with implementing an effective SHE culture as well as the  

appropriate management of SHE risks should be reinforced; 

• senior level commitment and alignment should be clearly articulated in messages and 

actioned by leadership. An important component of this process is to have engaged 

leadership, where senior leadership in the organisation clearly acts in accordance with 

the desired culture; and 

• the approach ought to be enabled through the implementation of relevant systems to 

support the desired SHE risk culture. These tools should be standardised and fully 

aligned to give effect to the SHE risk culture.  

These recommendations link to the findings from the Likert-type items.  

As suggested by Komori (2013), important factors to achieve an effective and sustainable risk 

culture are agreement on the risk culture that is suitable for the organisation, behaviours and 

processes that support it, and leadership taking clear accountability for change.  These 

components should be coupled with simplification, standardisation, and understanding that SHE 

accountability resides with line management or operations. The successful implementation and 

embedding of the desired SHE risk culture can be attained through such an approach to SHE 

risk. 
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 5.3.3   SHE risk training 

Training was identified by 32 of the responses as a key component to improve the SHE risk 

culture in the organisation. The following recommendations were suggested to improve SHE 

risk culture from a training perspective: 

• Improved training and awareness relating to the desired SHE risk culture and the 

implementation of the risk-based approach to SHE. Skilled and competent employees 

tend not to act outside the scope of the approach to SHE risk management due to 

ignorance. Greater knowledge, skill and awareness can serve to reinforce the desired 

culture; and 

• focused SHE risk training that addresses relevant SHE risk-related issues with targeted 

audiences. This approach should create meaningful outcomes for those receiving the 

training and equip them with the necessary skills to act in accordance with the 

organisation’s SHE risk culture. 

Baret and Barrett (2013) recommended that creating a risk intelligent culture can be established 

only if there is an appropriate understanding by employees of SHE risks, which guides their risk 

attitudes to make well informed decisions. Training therefore needs to be able to deliver on 

these outcomes. This endorses the position that Lee (1988) articulates when he suggested that 

one of the characteristics of a low-accident plant is where good organisational learning and 

quality training exists. A well informed and trained workforce will act with more care and 

diligence as this creates capacitated and empowered accountability. 

5.3.4   SHE risk leadership 

The role leadership plays was identified by 17 participants, warranting consideration in order to 

improve the SHE risk culture.  The following specific recommendations were noted: 

• The importance of visible felt leadership, with management leading by example, was 

highlighted. The role played by leaders in building the SHE risk culture through their 

actions and interactions with employees is an important mechanism that can be used to 

drive the SHE risk culture change; and 

• the desired culture should be rolled out to senior leadership first and then to lower levels 

within the organisation. Leadership buy-in and support is critical for sustained long-term 

success of any initiative and embedding a SHE risk culture is no different.  Having senior 

leadership supporting the approach to embed the desired SHE risk culture will endorse 

the tone being set from the top. 
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Being able to set the tone from the top is only one component of the multi-faceted role that 

leadership plays. Rather than engaging in ongoing fault finding efforts, leaders should focus on 

driving the process of embedding the desired risk culture through creating an open, transparent 

and collaborative environment. Clear and well-directed communication by leadership will 

support the effort to embed the desired SHE risk culture. Leadership must take every 

opportunity to celebrate and share the application of the SHE risk culture practice. The process 

of incentivising the right risk behaviour is crucial whilst applying appropriate sanctions when 

non-compliances are experienced. The sanctions should be appropriate and not create an 

environment of fear but rather instil collaboration and buy-in. 

5.3.5   SHE risk involvement 

Seventeen of the responses identified involvement of employees in the implementation of SHE 

risk culture as important.  The following key recommendations were advanced: 

• Involvement of both management and non-management stakeholders in the 

implementation of the desired SHE risk culture will serve to secure commitment and buy-

in to the SHE risk culture for both groups. SHE risk culture formulation and 

implementation should involve employees from all levels in the organisation. When 

employees are included in the process, ownership can be established and employees 

can be expected to start to act in accordance with the desired SHE risk culture; and 

• use the shared knowledge and experience of both leadership and employees to 

enhance and build on the SHE risk culture. Involvement of employees in this context will 

support buy-in throughout the organisation as a sense of ownership is created. 

The involvement of a representative sample of stakeholders in the development and rollout of 

the SHE risk culture can assist in securing buy-in, which will ultimately achieve success in the 

mitigation of SHE risk. The collective knowledge and wisdom of operational staff as well as 

subject matter experts will support the approach and measures to embed a SHE risk culture that 

is sustainable.  

Some of the challenges highlighted above, including those associated with communication, 

training and leadership, can be identified and addressed appropriately through the involvement 

of non-management and management early in the SHE risk culture improvement process. 

In summary, the recommendations of the survey participants to improve the SHE risk culture 

both added and linked to the information gained through the Likert-type items. 
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6 Conclusion 

The survey indicated a disconnect between management and non-management experience 

regarding the establishment of the desired SHE risk culture as identified in the manufacturing 

company studied. The recommendations from the open-ended questions provide good direction 

as to what is required to be addressed to embed the desired SHE risk culture. The main areas 

that require attention and improvement were the following: 

• Improvement in communication between management and non-management on SHE 

risk culture and SHE risk-related matters; 

• implementing a simplified and standardised approach to SHE risk management; 

• improving training and awareness relating to SHE risk culture and management of SHE 

risks amongst employees; 

• leadership to remain committed and to support the rollout of the desired SHE risk 

culture. Governance and accountability requirements to be clearly articulated and 

understood by both management and non-management. Additionally, leadership must 

remain engaged with employees and act within the confines of the organisation-specific 

SHE risk culture. Leadership plays a central role to set the tone from the top and lead by 

example when implementing the desired organisational SHE risk culture; and 

• the involvement of both management and non-management stakeholders in the 

implementation of the SHE risk culture can strengthen commitment and buy-in. 

It is our view that the above have been identified as key components towards building and 

entrenching the desired SHE risk culture in the organisation studied. A well-structured and 

implemented SHE governance framework (key structures for SHE meetings) in place in all tiers 

within an organisation will lay the foundation to promote SHE risk culture change as this can be 

mobilised as a culture change vehicle. Change and communication champions can be identified 

through these structures to support the SHE culture embedding processes. This framework 

should assist in demonstrating how issues relevant to SHE risk culture are dealt with from the 

board level to the shop floor.     

This study did not distinguish the perceptions of employees in the SHE risk role versus 

employees in operational roles as we did not specifically ask this question in the survey. This 

constitutes a limitation of this study and should be considered as an aspect for future study.  
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This study provides evidence-based guidance for the manufacturing sector on how to evaluate 

and improve a desired SHE risk culture. The paper also showed how the concept of risk culture 

can be applied to SHE risk culture. The questionnaire used in this study can be used by 

management teams wishing to understand the prevailing SHE risk culture in their organisations. 

The results of the survey can be used to inform change interventions to improve the existing 

SHE risk culture in the organisation studied here. The questionnaire should also be useful for 

further research on the concept of risk culture and in particular SHE risk culture. 
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REFLECTION 

While reflecting on the article completed in partial fulfilment of my master’s studies, there have 

been some valuable lessons learnt as highlighted below: 

What worked well?  

• The guidance provided in lectures on how to approach a dissertation coupled with the 

practical lessons learnt from the reports completed, provided a solid foundation to 

embark on the process to draft the article; 

• the ongoing support and encouragement by the supervisory team instilled a positive 

drive to complete the mini-dissertation; 

• having a structured approach and remaining accountable while securing buy-in from the 

supervisory team to meet the review commitments, assisted in getting the paper to the 

next stage in a timely manner; 

• accepting criticism in a positive manner and addressing matters raised in a timely 

manner; 

• keeping in constant contact with the supervisory team and advising them of any 

challenges or difficulties experienced;    

• the workshops presented by the Kerlick team, together with the support on the concept 

outline and finally the guidance and review of our draft articles, were extremely valuable.  

The writer’s retreat was indeed a value adding experience and an excellent mechanism 

get the article appropriately updated for final review by the supervisory team. The 

experience with the Kerlick team made a material contribution to the improvement of my 

article. 

What I would do differently? 

• I would allocate more time from a planning perspective to ensure that the writing is 

spread out over a longer period; 

• three blocks of three-day sessions with the Kerlick team at different intervals in the 

drafting process would contribute significantly to the drafting; 

• it would have also been valuable to co-opt a subject matter expert/critical reviewer 

earlier in the process to shape my thinking.  
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What would I do to apply my learnings in the workplace? 

This study provides evidence-based guidance for my company regarding an approach to 

implementing a desired SHE risk culture. The results of this study will be communicated 

internally among the Risk and SHE Executive Committee and with the other members of both 

the Risk and SHE team. The company is in the process of reviewing its entire approach to risk 

management, inclusive of SHE risk management. The results of the study can be used to inform 

some of the thinking being applied and to test some of the work completed. The practical value 

derived from this study has come at an opportune moment as the organisation has merged the 

Risk and SHE functions. The learning from this study can therefore be easily shared on a single 

platform with key decision-makers in the risk and SHE corporate office structure for proactive 

inventions to be implemented. The recommendations made with respect to embedding a SHE 

risk culture will be given specific attention among relevant stakeholders. However, given the 

merger of Risk and SHE into a single function, the recommendations can be applied within the 

broader context of Risk as well.  
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contain high enough quality figures for refereeing. If you prefer to do so, you may still provide all 
or some of the source files at the initial submission. Please note that individual figure files larger 
than 10 MB must be uploaded separately. 
 
References  
There are no strict requirements on reference formatting at submission. References can be in 
any style or format as long as the style is consistent. Where applicable, author(s) name(s), 
journal title/book title, chapter title/article title, year of publication, volume number/book chapter 
and the pagination must be present. Use of DOI is highly encouraged. The reference style used 
by the journal will be applied to the accepted article by Elsevier at the proof stage. Note that 
missing data will be highlighted at proof stage for the author to correct. 
 
Formatting requirements  
There are no strict formatting requirements but all manuscripts must contain the essential 
elements needed to convey your manuscript, for example Abstract, Keywords, Introduction, 
Materials and Methods, Results, Conclusions, Artwork and Tables with Captions. 
If your article includes any Videos and/or other Supplementary material, this should be included 
in your initial submission for peer review purposes. 
Divide the article into clearly defined sections. 
 
Figures and tables embedded in text  
Please ensure the figures and the tables included in the single file are placed next to the 
relevant text in the manuscript, rather than at the bottom or the top of the file. 
 
REVISED SUBMISSIONS  
Use of word processing software  
Regardless of the file format of the original submission, at revision you must provide us with an 
editable file of the entire article. Keep the layout of the text as simple as possible. Most 
formatting codes will be removed and replaced on processing the article. The electronic text 
should be prepared in a way very similar to that of conventional manuscripts (see also the 
Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). See also the 
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section on Electronic artwork.  
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-
check' functions of your word processor. 
 
LaTeX  
You are recommended to use the Elsevier article class elsarticle.cls (http://www.ctan.org/tex-
archive/macros/latex/contrib/elsarticle) to prepare your manuscript and BibTeX 
(http://www.bibtex.org) to generate your bibliography. 
For detailed submission instructions, templates and other information on LaTeX, see 
http://www.elsevier.com/latex. 
 
Article structure  
Subdivision - numbered sections  
Use major and minor headings to aid readability. Headings should be short. Double space 
everything. Use wide margins. 
 
Introduction  
State the objectives of the work and provide an adequate background, avoiding a detailed 
literature survey or a summary of the results. 
 
Materials and methods  
Provide sufficient detail to allow the work to be reproduced. Methods already published should 
be indicated by a reference: only relevant modifications should be described. 
Authors will normally be expected to submit a complete set of any data used in electronic form, 
or provide instructions for how to obtain them. Exceptions to this requirement may be made at 
the discretion of the handling editor. The author must describe methods and data sufficiently so 
the research can be replicated. The provision of code as well as data is encouraged, but not 
required. Upon acceptance, the data sets of published papers will be posted on the JSR 
website. 
 
Theory/calculation  
A Theory section should extend, not repeat, the background to the article already dealt with in 
the Introduction and lay the foundation for further work. In contrast, a Calculation section 
represents a practical development from a theoretical basis. 
 
Results  
Results should be clear and concise. 
 
Discussion  
This should explore the significance of the results of the work, not repeat them. A combined 
Results and Discussion section is often appropriate. Avoid extensive citations and discussion of 
published literature. 
 
Conclusions  
The main conclusions of the study may be presented in a short Conclusions section, which may 
stand alone or form a subsection of a Discussion or Results and Discussion section. 
 
Practical Applications  
We ask that each author include: 
(i) a sentence or two in the abstract with the subheading: "Practical Applications", and 
(ii) a section at the end of the manuscript that explains the topic's "practical applications". 
 
Appendices  
If mathematical derivations are needed, put them in an Appendix. 
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Vitae  
Provide a biographical sketch of not more than 100 words for each author. These should be in a 
separate file. 
 
Essential title page information  
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 
abbreviations and formulae where possible. 
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s) 
of each author and check that all names are accurately spelled. Present the authors' affiliation 
addresses (where the actual work was done) below the names. Indicate all affiliations with a 
lower-case superscript letter immediately after the author's name and in front of the appropriate 
address. Provide the full postal address of each affiliation, including the country name and, if 
available, the e-mail address of each author. 
• Corresponding author. Clearly indicate who will handle correspondence at all stages of 
refereeing and publication, also post-publication. Ensure that the e-mail address is given and 
that contact details are kept up to date by the corresponding author. 
• Present/permanent address. If an author has moved since the work described in the article 
was done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be 
indicated as a footnote to that author's name. The address at which the author actually did the 
work must be retained as the main, affiliation address. Superscript Arabic numerals are used for 
such footnotes. 
 
Abstract  
An abstract with a maximum of 300 words is required. The abstract is one of the most important 
elements of your paper; many people will read only the abstract. Summarize the principal 
findings and how they were obtained. Explain why the findings are important for researchers 
and for practitioners. Be specific. Do not include references, jargon and mathematical notation. 
- Abstracts must have the following subheadings: Introduction; Method; Results; Conclusions; 
Practical Applications. 
- Abstracts must have a sentence or two under subheading "Practical Applications". 
Example: "Practical Application: Cell phone use continues to increase both at home and outdoor 
environments. The use of smart phones, with their more enticing features, increases the 
likelihood of distraction-induced injuries even more. Manufacturers should consider the addition 
of tools or applications on smart phones to remind users to remain alert to outside auditory 
stimuli that herald external hazards and to encourage them to not use these devices while 
engaged in other activities." 
 
Keywords  
Keywords (at least five) are also required. There is no point repeating words that are in the title. 
 
Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before the references 
and do not, therefore, include them on the title page, as a footnote to the title or otherwise. List 
here those individuals who provided help during the research (e.g., providing language help, 
writing assistance or proof reading the article, etc.). 
 
Units  
Follow internationally accepted rules and conventions: use the international system of units (SI). 
If other units are mentioned, please give their equivalent in SI. 
 
Nomenclature and units  
Use simple notation. Our readership crosses many disciplines. Avoid unusual symbols if 
possible. 
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Math formulae  
Please submit math equations as editable text and not as images. Present simple formulae in 
line with normal text where possible and use the solidus (/) instead of a horizontal line for small 
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are 
often more conveniently denoted by exp. Number consecutively any equations that have to be 
displayed separately from the text (if referred to explicitly in the text). 
 
Footnotes  
Footnotes should be used sparingly. Number them consecutively throughout the article. Many 
word processors build footnotes into the text, and this feature may be used. Should this not be 
the case, indicate the position of footnotes in the text and present the footnotes themselves 
separately at the end of the article. 
 
Artwork  
Electronic artwork  
General points 
• Make sure you use uniform lettering and sizing of your original artwork.  
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.  
• Number the illustrations according to their sequence in the text.  
• Use a logical naming convention for your artwork files.  
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.  
• For Word submissions only, you may still provide figures and their captions, and tables within 
a single file at the revision stage.  
• Please note that individual figure files larger than 10 MB must be provided in separate source 
files.  
A detailed guide on electronic artwork is available on our website:  
http://www.elsevier.com/artworkinstructions. 
 
You are urged to visit this site; some excerpts from the detailed information are given 
here.  
Formats  
Regardless of the application used, when your electronic artwork is finalized, please 'save as' or 
convert the images to one of the following formats (note the resolution requirements for line 
drawings, halftones, and line/halftone combinations given below):  
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.  
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.  
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.  
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 
dpi is required.  
 
Please do not:  
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is 
too low.  
• Supply files that are too low in resolution.  
• Submit graphics that are disproportionately large for the content. 
 
Color artwork  
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), 
or MS Office files) and with the correct resolution. If, together with your accepted article, you 
submit usable color figures then Elsevier will ensure, at no additional charge, that these figures 
will appear in color online (e.g., ScienceDirect and other sites) regardless of whether or not 
these illustrations are reproduced in color in the printed version. For color reproduction in 
print, you will receive information regarding the costs from Elsevier after receipt of your 
accepted article. Please indicate your preference for color: in print or online only. For further 
information on the preparation of electronic artwork, please see 
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http://www.elsevier.com/artworkinstructions.  
Please note: Because of technical complications that can arise by converting color figures to 
'gray scale' (for the printed version should you not opt for color in print) please submit in addition 
usable black and white versions of all the color illustrations. 
 
Figure captions  
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the 
figure itself) and a description of the illustration. Keep text in the illustrations themselves to a 
minimum but explain all symbols and abbreviations used. 
 
Tables  
Simplify the presentation of data. Round data to no more than three digits where possible. 
 
References  
References should include only relevant sources; for example, those papers that proposed and 
developed the methods used, papers that clarify the methodology, and papers that add further 
evidence. Do not include references simply to increase the length of your bibliography or to 
increase citation rates. 
 
Web references  
As a minimum, the full URL should be given and the date when the reference was last 
accessed. Any further information, if known (DOI, author names, dates, reference to a source 
publication, etc.), should also be given. Web references can be listed separately (e.g., after the 
reference list) under a different heading if desired, or can be included in the reference list. 
 
References in a special issue  
Please ensure that the words 'this issue' are added to any references in the list (and any 
citations in the text) to other articles in the same Special Issue. 
 
Reference management software  
Most Elsevier journals have a standard template available in key reference management 
packages. This covers packages using the Citation Style Language, such as Mendeley 
(http://www.mendeley.com/features/reference-manager) and also others like EndNote 
(http://www.endnote.com/support/enstyles.asp) and Reference Manager 
(http://refman.com/support/rmstyles.asp). Using plug-ins to word processing packages which 
are available from the above sites, authors only need to select the appropriate journal template 
when preparing their article and the list of references and citations to these will be formatted 
according to the journal style as described in this Guide. The process of including templates in 
these packages is constantly ongoing. If the journal you are looking for does not have a 
template available yet, please see the list of sample references and citations provided in this 
Guide to help you format these according to the journal style. 
If you manage your research with Mendeley Desktop, you can easily install the reference style 
for this journal by clicking the link below: 
http://open.mendeley.com/use-citation-style/journal-of-safety-research 
When preparing your manuscript, you will then be able to select this style using the Mendeley 
plug-ins for Microsoft Word or LibreOffice. For more information about the Citation Style 
Language, visit http://citationstyles.org. 
 
Reference formatting  
There are no strict requirements on reference formatting at submission. References can be in 
any style or format as long as the style is consistent. Where applicable, author(s) name(s), 
journal title/book title, chapter title/article title, year of publication, volume number/book chapter 
and the pagination must be present. Use of DOI is highly encouraged. The reference style used 
by the journal will be applied to the accepted article by Elsevier at the proof stage. Note that 
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missing data will be highlighted at proof stage for the author to correct. If you do wish to format 
the references yourself they should be arranged according to the following examples: 
 
Reference style  
All citations must be referenced and all references must be cited. For references with up to 
five authors, all authors must be listed in first citation followed by year of publication, thereafter 
list only the first author followed by "et al." and year of publication (the exception is if there are 
only two authors, in this case both should be listed in all citations). For references with six or 
more authors, list only the first author followed by "et al." with the year of publication throughout. 
All authors must be listed in reference section (no limit). At the end of the manuscript, the 
references should be listed alphabetically by surname of the first author. 
For citations, use ampersand (&) when citation is parenthetical; spell out "and" when citation is 
not parenthetical. 
All references must be formatted in accordance with the Publication Manual of the American 
Psychological Association (APA), Sixth Edition. For example: 
Journal Articles: Smith, A.B., Adams, K.D., & Jones, L.J.(1992). The hazards of living in a 
Volcano. Journal of Safety Research, 23(1), 81-94. 
Book: Perez, A.K., Little, T.H., & Brown Y.J. (1999). Safety in numbers. Itasca, IL: National 
Safety Council. 
For web sites: Hyndman, R.J. Time series data library, http://www.robhyndman.info/TSDL/. 
Accessed on 4 December 2006. 
Authors should ensure that there is a strict one-to-one correspondence between the authors' 
names (years) in the text and those in the reference list. In general, only published references 
should be cited. If unpublished, indicate how copies may be obtained. Please check all 
references against their original sources.  
See the APA manual for more detailed instructions. 
All references must be formatted in accordance with the Publication Manual of the American 
Psychological Association (APA), Fourth Edition. For Example:  
Journal Articles: Smith, A.B., Adams, K.D., & Jones, L.J.(1992). The hazards of living in a 
Volcano. Journal of Safety Research, 23(1), 81-94.  
Book: Perez, A.K., Little, T.H., & Brown Y.J. (1999). Safety in numbers. Itasca, IL: National 
Safety Council.  
See the APA manual for more detailed instructions. 
 
Video data  
Elsevier accepts video material and animation sequences to support and enhance your 
scientific research. Authors who have video or animation files that they wish to submit with their 
article are strongly encouraged to include links to these within the body of the article. This can 
be done in the same way as a figure or table by referring to the video or animation content and 
noting in the body text where it should be placed. All submitted files should be properly labeled 
so that they directly relate to the video file's content. In order to ensure that your video or 
animation material is directly usable, please provide the files in one of our recommended file 
formats with a preferred maximum size of 150 MB. Video and animation files supplied will be 
published online in the electronic version of your article in Elsevier Web products, including 
ScienceDirect: http://www.sciencedirect.com. Please supply 'stills' with your files: you can 
choose any frame from the video or animation or make a separate image. These will be used 
instead of standard icons and will personalize the link to your video data. For more detailed 
instructions please visit our video instruction pages at 
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be 
embedded in the print version of the journal, please provide text for both the electronic and the 
print version for the portions of the article that refer to this content. 
 
AudioSlides  
The journal encourages authors to create an AudioSlides presentation with their published 
article. AudioSlides are brief, webinar-style presentations that are shown next to the online 
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article on ScienceDirect. This gives authors the opportunity to summarize their research in their 
own words and to help readers understand what the paper is about. More information and 
examples are available at http://www.elsevier.com/audioslides. Authors of this journal will 
automatically receive an invitation e-mail to create an AudioSlides presentation after 
acceptance of their paper. 
 
Supplementary material  
Elsevier accepts electronic supplementary material to support and enhance your scientific 
research. Supplementary files offer the author additional possibilities to publish supporting 
applications, high-resolution images, background datasets, sound clips and more. 
Supplementary files supplied will be published online alongside the electronic version of your 
article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com. In order 
to ensure that your submitted material is directly usable, please provide the data in one of our 
recommended file formats. Authors should submit the material in electronic format together with 
the article and supply a concise and descriptive caption for each file. For more detailed 
instructions please visit our artwork instruction pages at 
http://www.elsevier.com/artworkinstructions. 
 
Submission checklist  
The following list will be useful during the final checking of an article prior to sending it to the 
journal for review. Please consult this Guide for Authors for further details of any item.  
Ensure that the following items are present:  
One author has been designated as the corresponding author with contact details:  
• E-mail address  
• Full postal address  
All necessary files have been uploaded, and contain:  
• Keywords  
• All figure captions  
• All tables (including title, description, footnotes)  
Further considerations  
• Manuscript has been 'spell-checked' and 'grammar-checked'  
• All references mentioned in the Reference list are cited in the text, and vice versa  
• Permission has been obtained for use of copyrighted material from other sources (including 
the Internet)  
Printed version of figures (if applicable) in color or black-and-white  
• Indicate clearly whether or not color or black-and-white in print is required.  
• For reproduction in black-and-white, please supply black-and-white versions of the figures for 
printing purposes.  
For any further information please visit our customer support site at http://support.elsevier.com. 
 
Additional Information  
Quotations should be kept to a minimum. Authors must obtain written permission from the 
publisher to use a quotation that exceeds 250 words. 
Evidence of prior peer review is helpful, such as a listing of the occasions on which this paper 
has been presented, and a list of colleagues who have reviewed the paper. 
The main paper should not contain the names of authors, or anything else that might identify 
them. 

 
Use of the Digital Object Identifier  
 
The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The 
DOI consists of a unique alpha-numeric character string which is assigned to a document by the 
publisher upon the initial electronic publication. The assigned DOI never changes. Therefore, it 
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is an ideal medium for citing a document, particularly 'Articles in press' because they have not 
yet received their full bibliographic information. Example of a correctly given DOI (in URL format; 
here  an article in the journal Physics Letters B):  
http://dx.doi.org/10.1016/j.physletb.2010.09.059 
When you use a DOI to create links to documents on the web, the DOIs are guaranteed never 
to change. 
Proofs  
One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we 
do not have an e-mail address then paper proofs will be sent by post) or, a link will be provided 
in the e-mail so that authors can download the files themselves. Elsevier now provides authors 
with PDF proofs which can be annotated; for this you will need to download Adobe Reader 
version 9 (or higher) available free from http://get.adobe.com/reader. Instructions on how to 
annotate PDF files will accompany the proofs (also given online). The exact system 
requirements are given at the Adobe site: http://www.adobe.com/products/reader/tech-
specs.html.  
If you do not wish to use the PDF annotations function, you may list the corrections (including 
replies to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections 
quoting line number. If, for any reason, this is not possible, then mark the corrections and any 
other comments (including replies to the Query Form) on a printout of your proof and return by 
fax, or scan the pages and e-mail, or by post. Please use this proof only for checking the 
typesetting, editing, completeness and correctness of the text, tables and figures. Significant 
changes to the article as accepted for publication will only be considered at this stage with 
permission from the Editor. We will do everything possible to get your article published quickly 
and accurately. It is important to ensure that all corrections are sent back to us in one 
communication: please check carefully before replying, as inclusion of any subsequent 
corrections cannot be guaranteed. Proofreading is solely your responsibility. 
 
Offprints  
The corresponding author, at no cost, will be provided with a personalized link providing 50 
days free access to the final published version of the article on ScienceDirect. This link can also 
be used for sharing via email and social networks. For an extra charge, paper offprints can be 
ordered via the offprint order form which is sent once the article is accepted for publication. Both 
corresponding and co-authors may order offprints at any time via Elsevier's WebShop 
(http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies of 
multiple articles may use Elsevier WebShop's 'Create Your Own Book' service to collate 
multiple articles within a single cover.  
(http://webshop.elsevier.com/myarticleservices/booklets). 
 
Contacts:  
Editorial Office: Katie Porretta, Managing Editor, Journal of Safety Research, National Safety 
Council, 1121 Spring Lake Drive, Itasca, USA, IL, USA 60143-3201. Fax 630-285-0242, Phone 
630-775-2323, E-mail: Katie.Porretta@nsc.org.  
Publishing Office: Fianait Mitchell, Journal Manager, Elsevier Ireland Ltd., Elsevier House, 
Brookvale Plaza, East Park, Shannon, Co. Clare, Ireland. Fax 353-61-709-111, Phone 353-61-
709-639, E-mail: f.mitchell@elsevier.com. 

 
 
You can track your submitted article at http://www.elsevier.com/track-submission. You can track 
your accepted article at http://www.elsevier.com/trackarticle. You are also welcome to contact 
Customer Support via http://support.elsevier.com. 
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Appendix B - Survey explanation and consent 
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