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ABSTRACT
In recent years, the importance of a positive safety culture has been emphasized as a key factor in improving safety performance. The term ‘safety culture’ first emerged in the International Atomic Energy Agency’s report following the Chernobyl disaster in 1986 and has since been regarded as having a significant impact on safety. This paper reviews the literature on safety culture within the UK construction industry in an attempt to develop a conceptual framework that can help change people’s attitude towards safety. It first identifies the existing research into the causation of accidents on construction sites and then discusses the three dimensions of the research framework, namely, the social, technical and the managerial safety culture.
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INTRODUCTION
The UK construction industry has a poor Health and Safety record compared to other industries. Around a third of all work fatalities occur in construction and construction workers are six times more likely to be killed at work than those in other industries (Health and Safety Executive, 2003).The Health and Safety Executive (HSE) figures show that although the general trend in fatal accidents has been downwards, there has not been a significant reduction in the number of fatalities. The inaugural Construction Health and Safety Summit in February 2001 set the target to reduce the incidence rate of fatalities and major injuries in the industry by 40% by 2004/5 and 66% by 2009/10 (Health and Safety Executive, 2005a). In reality, the 2004/5 figures only achieved around a 10% reduction and there is little sign that a 66% reduction by 2009/10 will be achieved. However, there have been some minor reductions. For example, the incidence rate for fatalities and major injuries has tended to plateau over the past decade. By contrast, the number of over 3 day injuries has been significantly reduced.
These accidents have not only caused great human suffering, but also have a significant impact on profitability. Dester and Blockley (1995) cited a 1993 HSE study of one construction site which found that the cost of accidents amounted to 8.5% of the tender price (£700,000 against an £8 million tender). 

In recent years, the importance of a positive safety culture has been emphasized as a key factor in improving safety performance. The term ‘safety culture’ first emerged in the International Atomic Energy Agency’s report following the Chernobyl disaster (IAEA, 1986) and has since been regarded as having a significant impact on safety performance. Fleming and Lardner (1999) pointed to the significance of safety culture in cross industry research which found that investigations into major disasters such as Piper Alpha, Zeebrugge and Clapham Junction have shown that ‘complex systems broke down disastrously because people failed to do what they were supposed to do. These were not simple, individual errors, but malpractices that corrupted large parts of the social system that makes organisations function’. This ‘social system’ or ‘safety culture’ is essential for the prevention of major accidents.

This paper examines ways in which the construction industry can change its safety culture to further reduce its accident rate through improved safety performance.
EXISTING RESEARCH
Causes of construction accidents

The seminal work into the causation of accidents in the construction industry was pioneered by the Loughborough University and UMIST’s work into causal factors, which was then published as HSE Research Report 156 (2003). This research found that failings in education, training and safety culture are the principal causes of construction accidents. Influences in construction accidents can be divided into the immediate accident circumstances, shaping factors and originating influences, with the originating influences (including safety culture) being the underlying causes of any accident.
Dester and Blockley (1995) suggested that the poor safety record of the construction industry is a result of a poor safety culture rather than the inherent dangers of the industry. They refer to Davies and Tomasin (1990) in identifying the short term and transitory nature of the industry, the lack of a controlled working environment and the complexity and diversity of size of organisations as particular reasons for poor safety performance. 

Cameron and Duff (2007) focus on the performance of construction managers. Their research suggests that operative errors are downstream ‘trigger events’ in a series of more fundamental management failures, rather than the primary cause of accidents. They found that managerial intervention is essential in improving safety performance, but that there are some issues in motivating managers to improve safety performance when they themselves are in little immediate danger. In contrast, Duff et al. (1994) looked at the role of operatives in safety, as a result identifying inappropriate behaviour or equipment usage and rewards based on the speed of work rather than good working practices as frequently cited causal factors.

The issue of bonus payments based on speed of work is also raised by Sawacha et al. (1999). They found that both bonus payments and hazard pay (for carrying out more dangerous activities) led to a greater number of accidents as they encouraged greater risk taking. 

Sawacha et al. also found that an organisation’s policy towards safety is the greatest factor in improving its safety performance. Indeed, all of the causal factors identified by the research above could be deemed to be part of or linked to an organisation’s safety culture.
Nature of safety culture

The idea of a safety culture stems from theories of organisational culture. Wamuziri (2006) suggests that it can be considered as a particular aspect or subset of organisational culture. Naoum (2001) proposes that organisational culture has three dimensions: managerial culture; social culture; and, technical culture. He also highlights the McKinsey 7-S Framework which, while intended as a model for organisational effectiveness, also has great relevance as a model which encompasses many of the requirements of a positive organisational culture.

Since the term ‘safety culture’ was first coined, a number of definitions of the phrase have been put forward. The CBI (1990) referred to ‘the way we do things around here’ and suggested that safety culture is ‘the ideas and beliefs that all members of an organisation share about risks, accidents and ill health’. Pidgeon (1998) has ‘a constructed system of meaning through which the hazards of the world are understood’, while Wert (1986) refers to a ‘safety ethic’. The most widely accepted and used definition is that of the Advisory Committee for Safety in Nuclear Installations (ACSNI, 1993) and this definition is used as the guidance for this work:

‘the safety culture of an organisation is the product of individual and group values, attitudes, perceptions, competencies and patterns of behaviour that determine the commitment to, and the style and proficiency of, an organisation’s health and safety management. Organisations with a positive safety culture are characterised by communications founded on mutual trust, by shared perceptions of the importance of safety and by confidence in the efficacy of preventive measures.’

Cooper (2000) suggests that safety culture can be regarded as a three aspect approach based on psychological aspects (‘how people feel’), behavioural aspects (‘what people do’) and situational aspects (‘what the organisation has’). Cooper proposes a reciprocal safety culture model which attempts to define the elements of safety culture in order to allow it to be quantified and assessed. 
Finally, according to James Reason (2000), the human error problem can be viewed in two ways: the person approach and the system approach. Each has its model of error causation and each model gives rise to quite different philosophies of error management. Understanding these differences has important practical implications for coping with the ever present risk of mishaps in clinical practice. Reason concluded that “Reliability organisations are the prime examples of the system approach. They anticipate the worst and equip themselves to deal with it at all levels of the organisation. It is hard, even unnatural, for individuals to remain chronically uneasy, so their organisational culture takes on a profound significance. Individuals may forget to be afraid, but the culture of a high reliability organisation provides them with both the reminders and the tools to help them remember. For these oganisations, the pursuit of safety is not so much about preventing isolated failures, either human or technical, as about making the system as robust as is practicable in the face of its human and operational hazards. High reliability organisations are not immune to adverse events, but they have learnt the knack of converting these occasional setbacks into enhanced resilience of the system.”.
Changing and Improving Safety Culture
The ability to measure safety culture is regarded as an important factor, both in assessing its impact on safety performance and in assessing any changes in safety culture. Dester and Blockley (1995) promote the importance of the safety audit to measure an organisation’s safety culture. This is incorporated into HSE guidance as the POPMAR model of HSG65, which sets out a procedure for Health and Safety Management (Health and Safety Executive, 2002) and makes auditing a central aspect of that procedure.

A number of cross-industry models and toolkits have been developed to allow companies and organisations to assess their own safety culture. The majority of these have been designed with the rail, nuclear or offshore industries in mind, such as the Rail Safety and Standards Board (RSSB) Safety Culture Tool which focuses on nine areas of safety culture: positive organisational attributes; management commitment to safety; strategic flexibility; participation and involvement; training; communication; reinforcement and incentives; individual ownership; and, individual perceptions (Health and Safety Executive, 2005). It is enlightening to note the greater commitment of these perceived high-risk industries towards improving their safety culture and to observe that the construction industry has not developed its own similar tools.

Numerous studies have found that management commitment is central to improving safety. Cooper and Phillips (1994; in Cameron and Duff, 2007) found that commitment is an indicator of workplaces with positive safety cultures. Similarly Duff et al. (1994) found management commitment to be a key factor in safety performance. Tam et al. (2001) observe that to inculcate a safety culture takes considerable time and effort and that many construction companies find that resistance of staff is a considerable hurdle in introducing safety programmes. Cameron and Duff (2007) discovered that managerial intervention to ensure full participation in induction training, toolbox training, safety committees and the centralization of safety records was an important factor in improving safety performance.
Wamuziri (2006) observed that legislation plays a key role in motivating personnel to implement good Health and Safety practices. Tam et al. (2001) confirmed this with their finding that the introduction of supervision plan legislation in Hong Kong, which criminalises poor safety behaviour, creates significant improvement in attitudes towards site safety.
Safety culture is increasingly being linked to profitability (CBI, 1990). Dester and Blockley (1995) suggest that safety culture is closely joined to quality culture and management and thus to profitability and success. The implication is that an alignment of safety culture with commercial goals of profitability may provide managers with greater motivation to ensure that culture is implemented. Dester and Blockley (1995) observed that commercial pressures often mean that sufficient resources (material, human and time) are not allocated to safety and they deem this to be one of the central factors leading to a poor safety culture. Strong management commitment to safety can be indicated by: the status given to Health and Safety; the proportion of resources allocated to Health and Safety; the number of specialists in human or organisational factors employed; and, the extent of safety leadership training (Health and Safety Executive, 2005b).

Research looking more specifically at the construction industry has found that, as well as managers, clients are central to improving safety culture through the ability to apply positive pressures (Dester and Blockley, 2005). Egan’s Accelerating Change report (2002) states that clients should ‘create an environment throughout all stages of the project which delivers excellence in Health and Safety performance’. In other words, clients are responsible for implementing a positive safety culture. In addition professional institutions and membership bodies must take responsibility for promoting a culture of safety (Dester and Blockley, 2005). Loughborough and UMIST researched into the causal factors in construction accidents and found that clients and designers give insufficient consideration to Health and Safety, despite their obligations under the Construction (Design and Management) Regulations 2007.

In the development of its Safety Culture Inspection Toolkit (Health and Safety Executive, 2005), developed following the Ladbroke Grove rail disaster, the HSE identified the five main influences on safety culture as: leadership; two-way communication; employee involvement; learning culture; and, attitude towards blame. Similarly, HSE Common Topic guidance on safety culture highlights key aspects as: management commitment; visible management; good communication between all levels of employee; and, employee participation. Hayes et al. (2007) also follow these principles, suggesting that the key components of safety culture are: strong safety leadership, effective supervision and high levels of workforce involvement. This led them to formulate a model, which links HSE behaviour for different levels of personnel to a number of key topics for safety culture development. This provides a practical guide as to how safety culture can be personalised and implemented.

The most successful attempts to change safety behaviour have been undertaken through the use of psychologically-based techniques such as goal setting and feedback (Duff et al., 1994). Cameron and Duff (2007) found that this technique was effective in improving the safety performance of managers as well as that of operatives. Cooper (2000) also found that safety culture could be achieved through goal setting, describing safety culture as a super-ordinate goal, achieved by developing and pursuing multiple sub-goals. Cooper notes that safety culture does not operate in a vacuum; it affects and is affected by other non-safety related processes and systems. Duff remarks on the importance of peer pressure in implementing a positive safety culture. Training is also a key factor, with the majority of researchers ensuring that they included a training phase in their research to ensure that personnel are aware of safety requirements. Duff found that personnel on UK construction sites are in fact not always familiar with the safety requirements of their work. However, while training was deemed essential, campaigns to raise operatives’ safety consciousness, through posters or other methods of dissemination, were generally ineffective and did not have a lasting impact on the accident or injury rate (Saarela et al., 1989).
PROPOSED FRAMEWORK FOR SAFETY CULTURE CHANGE
The research discussed above has been incorporated into a framework for safety cultural change. The framework illustrates the internal and external factors which influence a safety culture and any changes to it.
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Figure 1 – Changing Safety Culture
Internal Environment

Based on Naoum’s (2001) three dimensions of organisational culture, safety culture within the organisation is deemed to be based on three elements of managerial culture, social culture and technical culture. This also follows Cooper’s (2000) ideas of psychological, behavioural and situational aspects.

The internal environment can be considered to apply both to a project environment and to a wider company.

1.
Managerial Culture

Research has consistently identified that management commitment is key to the implementation of a positive safety culture. Top down pressure can influence the culture of an organisation through its strategic goals and priorities and through its corporate structure and systems. An organisation with identified high level managers who champion Health and Safety is more likely to influence its employees to consider Health and Safety in their day to day work. Similarly, an organisation’s attitude to risk can have a significant impact on its safety culture; if profit and speed of work are consistently prioritised and there is a general acceptance that risk taking and hazardous practices are acceptable behaviours, safety performance is likely to be impaired. A considerable number of safety culture toolkits have chosen to study leadership as a central factor in safety culture; where managers show positive leadership in Health and Safety, promoting its importance and setting good examples themselves, are promoting a positive safety culture which increases the safety of their employees. This positive leadership can be seen on a number of Bouygues Construction’s UK sites, where a physical warm-up routine is being trialled for its site operatives to reduce the risk of muscular strains which are particularly prevalent early in the day (from www.building.co.uk).

2.
Social Culture

The social aspect of safety culture involves the creation of a set of shared values and perceptions. A shared belief in the importance of Health and Safety establishes good working practices as ‘normal’ behaviour. Once these good practices become a habit and pattern of behaviour, the likelihood of deviation from these is reduced. Peer pressure encourages newcomers to conform to these safe working practices, in the same way that a culture of unsafe practices encourages risk taking through peer pressure. Peer pressure means that the setting of safety goals, with public feedback on success or failure, has proved a successful model for improving safety performance.

Studies have shown that workforce involvement empowers workers; if given the opportunity to engage in feedback and two-way communication through initiatives such as feedback and safety committees, then their sense of ownership of safety performance is increased and they are more likely to indulge in self-regulation.

The promotion of a ‘no-blame’ culture in which all are encouraged to openly disclose near-misses or the errors that have led to an accident also allows an organisation to improve its safety performance. This necessitates trust on all sides that any information disclosed will not be used against an individual, but will instead be used in the learning process of the organisation itself.

3.
Technical Culture

The technical culture of an organisation contributes directly towards its safety culture. The organisation’s standard operating procedures, or the way in which tasks are carried out, have significant bearing on the safety of the working environment; an organisation with clearly defined processes and working procedures will almost certainly have a better safety record than one in which working procedures are only loosely regulated. An important factor in this is the use of technology and the automation of tasks. Organisations can improve safety through reducing the necessity to place humans in dangerous situations; for instance, the widespread introduction of automation in manufacturing industries has removed the need for people to carry out dangerous tasks and led to a considerable reduction in accidents. A particular area where this could be implemented in the construction industry is in greater automation of tasks to reduce the need for close interaction between operatives and heavy machinery which is the current norm.

In addition, a positive safety culture is created to a large extent by ensuring that all operatives receive sufficient training, both in Health and Safety and in their own specialist roles, and that tasks are therefore carried out by competent personnel. Sufficient allocation of resources (personnel, material and time), also ensures that a safe working environment is created and that unsafe working practices and a culture of ‘making do’ are discouraged.

External Environment

The internal culture of an organisation is also influenced by the external environment within which that organisation operates.

1.
Industry Culture

The industry culture in an industry such as construction is particularly relevant due to the short term and transitory nature of the industry, with individuals from different organisations coming together on different projects and the labour workforce moving relatively fluidly between organisations.

Within this context, the industry as a whole must form overarching safety goals and a positive safety culture which mean that good safety practices are standardised across all organisations. Professional bodies such as trade organisations and chartered institutions are central in instigating this industry wide safety culture.

Clients are also the key to implementing this culture as they alone have the commercial power to insist on good safety practice. This need for client leadership was a central recommendation of Accelerating Change (Egan, 2002) and has now been put into practice by a number of large construction clients who are implementing measures such as insisting on CSCS accreditation for all operatives on their sites. 

2.
UK Environment

The wider national environment also influences an organisation’s safety culture. Health and safety education and the values of society as a whole influence the perceptions and values governing behaviour within the workplace.

The political climate of the time influences safety performance and safety culture through the introduction of legislation. Health and Safety legislation and the threat of civil or criminal proceedings to correct non-compliance could be deemed to have had the greatest impact on the construction industry’s attitude to Health and Safety over the past few years, with legislation such as the Health and Safety at Work Act, Health and Safety Management Regulations and Construction (Design and Management) Regulations all having a transformational effect on behaviour.

3.
European Environment

These same factors also have an influence at a European level, with European values and legislation having an impact on all organisations within the European Union.

CHANGING SAFETY CULTURE FOR THE FUTURE

Although the construction industry has made some improvements to its safety record over the past decade, the accident rate has now levelled out. Any future progress is likely to be achieved through improvements to safety culture within the industry.

The framework above demonstrated the myriad of factors which influence safety culture and changes to any of these factors can lead to improvements in safety culture. There are however a number of more specific initiatives which can be suggested as likely to lead to a more positive safety culture within the industry.

Industry Scheme

A centralised scheme promoting safety within the construction industry could lead to significant improvements in safety culture, particularly if supported by major clients. The success of the Considerate Constructors’ Scheme has shown that centralised schemes with commitment from all levels of the industry can have a considerable impact on industry culture. A centralised scheme with different levels of award based on a project’s safety performance would raise awareness of safety requirements within the industry; annual awards for exceptional performance would combine an element of competition with peer pressure amongst companies to reach high standards of safety. This could in turn impact on their corporate image and on their levels of recruitment and retention of staff.

Safety Performance Rewards

At present, bonus payments within the construction industry are based on speed of work or increased profitability. In place of this, a rewards system based on the achievement of safety performance targets would incentivise the use of safe working practices and promote a culture where safety is to the fore. Research has shown that goal setting and feedback lead to improvements in safety performance (Duff et al., 1994); bonus payments based on the achievement of these goals would act as a further incentive and would prioritise good safety performance for all members of an organisation, creating an all-pervading positive safety culture.

Employee Participation

Since Marx and Engels (1848) criticised ‘the alienation of the workers from the means of production’, employers have sought to give their employees greater involvement and ownership of their work and safety culture is no different. Employee participation in safe working, through site level safety committees involving all levels of the workforce, two-way communication and a no-blame culture in which workers are encouraged to highlight potentially unsafe practices, leads to a positive safety culture which can reduce the likelihood of accidents on site. 

Training

The success of all initiatives designed to improve safety culture is underpinned by training. If operatives are unaware of correct practices then they are unable to follow them. Training must therefore be an integral part of any safety initiatives introduced within the construction industry.

CONCLUSION

Although the construction industry has made considerable progress in reducing its accident rate over the past decade, progress has now slowed. Reports on major disasters have generally been in agreement that a positive safety culture is central to avoiding major accidents and it seems likely that further considerable improvement to safety performance within the construction industry can only be brought about by changes in safety culture.

Safety culture has proved difficult to quantify and assess, but is generally agreed to include psychological, behavioural and situational aspects.

The framework proposed demonstrates the myriad factors that impact on safety culture, changes to any of which can engender a change in safety culture. There is therefore considerable scope for the implementation of initiatives using one or a number of these factors to bring about a positive change in safety culture. This paper has suggested some potential routes which could lead to positive changes, including a centralised industry safety award scheme, rewards for safety performance and greater employee participation.

It is clear that while progress has been made, the construction industry must focus more closely on improving its safety culture if it is to continue to reduce its accident rate.
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