HUMAN FACTORS MANAGEMENT CHALLENGES IN AN AFRICAN RAIL SYSTEM, by Zuraida Dada-Ramdin

INTRODUCTION

This paper will adopt a structure based on the systems perspective. Firstly, a discussion of the systems perspective and its relevance to this topic will be entered into. Utilising the systems framework, a discussion of the following sub-systems will be entered into namely, the International business context, South African Business context, the context of the South African Rail entity, Spoornet. This will be followed by a discussion of The Human Factors Model/Strategy adopted by Spoornet. The challenges facing the Human Factors Management strategy within Spoornet will be delineated. This will then be followed, by concluding remarks, encapsulating the way forward.

THE ADOPTION OF THE SYSTEMS APPROACH
It is the author’s contention that the most comprehensive methodology of analysis of this issue, is the systems framework. Briefly, the systems perspective purports that all systems consist of subsystems with interrelationships in the form of feedback loops (Katz & Kahn, 1978). For the purposes of this paper, the system consists of the International business context, of which the South African business context, the Spoornet context, the Human Factors Management model adopted by Spoornet, are sub-elements. 

To conceptualise the relationship between Human Factors Management and safety, the systems theory is useful in explaining the interaction between these variables, the context and the variables themselves. The systems view is quite comprehensive as it includes the elements of society, persons, organisations and the relationships between these elements at all levels. There are various levels at which variables can be drawn. First there is the individual level, a psychological and biological system that functions as a basic level of the larger organisational system. The next level is dyadic, which involves the organisational culture, interactions with colleagues, working conditions and other factors within the organisation. Then there is the organisational system itself, which is composed of the individual and the dyads, but which is presumed to be “more than the sum of its parts”. An important proposition derived from systems theory is that systems include processes that emerge form the interaction of the parts. These processes are not characteristic of the parts taken individually, and moreover, the processes have lives of their own. For example instead of explaining the inadequacy of a train drivers performance by ascribing it solely to psychological factors, systems theory focuses our attention to consider the relationship- interaction involved. In other words, consideration of either, the organisational context , or the participant’s psychological makeup, will allow only a partial understanding of the complexities surrounding the psychological profiling of a safe train driver. A view, which does not include interaction patterns, will yield only an incomplete picture of what is happening. To get a complete picture, one has to consider the organisational context, individual members and the relationship interaction from which performance emerges. The adoption of the systems perspective in this regard is vital as it allows a comprehensive understanding of the challenges facing Human Factors Management and the relationship between Human factors Management and Safety.

THE INTERNATIONAL BUSINESS CONTEXT
There are global challenges facing businesses in any context, which are universal such as: The 24/7 economy, globalisation and the resultant impact of boundaryless-ness, technological advancement, retention of skill, the evolution from the Industrial age to the Knowledge era, war, poverty, AIDS, the increasing attribution of incidents to human error in International industry in general, and in International Railways in particular. “It is widely recognised that most transportation system accidents are due to human error. Depending on the specific mode of transportation and other considerations, human error is responsible for on the order of 65-90% of all accidents (Lauber, J. 1988, cited in the Spoornet SPAD report, 1996, p.4)”.Additionally, International safety standards also dictate how safety is managed in Spoornet.  All of these influences impact upon the manner in which business is conducted in South Africa, and ultimately on the manner in which the individual operates within the business context.

THE SOUTH AFRICAN BUSINESS CONTEXT: THE TRANSFORMATION OF THE UGLY DUCKLING TO THE SWAN

The South African business context like any other economy is merely a sub- system of the broader global economy and faced with same global challenges mentioned above. However, the South African business context is unique and this uniqueness is defined mainly by its political past. There are basically two distinct phases to the South African Business Context. The first is what I choose to call the ugly Duckling phase, or the pre-emancipation phase (i.e. pre-1994). The second phase is one, which I choose to call the “SWAN” phase or the post-emancipation era. Whilst the pre-emancipation/ “Ugly Duckling” era was one which was marked by social, political and economic turbulence and isolation, racism, the post- emancipation/”Swan”  era has been marked by integration; a political/ideological transition; political, social and economic stability, the adaptation of South African business to the micro legal, political and social dispensations, the movement from economic, social and political isolation to globalisation. The impact of the transition from the “ugly duckling” to the “swan” has been pervasive and profound, with the impact visible in every sphere of life in South Africa: from South Africa as a nation; to South African business as an entity; to the South African as a person, an employee, and ultimately to the behaviour of such an employee. 

The challenge facing the South African business context is a double-edged sword in that: The South African Business needs to adapt and respond to global market forces, and simultaneously, adapt to the present dynamic changes in the South African context.

THE SPOORNET BUSINESS CONTEXT: THE EVOLUTION FROM A GOVERNMENT OWNED ENTITY TO A PROFIT CENTRE

Like any business in South Africa, the Global and national South African contexts sketched above, have impacted upon the manner in which business is conducted. The way in which business is conducted has had a direct impact safety strategies adopted by the railway (to be discussed later).

The  Spoornet  business context has been influenced directly and particularly by the changes in the political context as the government is the sole shareholder. Apart from the direct influence of the changes in the political dispensation, the organisation’s business philosophy has evolved from that of a government-department philosophy to a profit generating and self sustaining business philosophy, whilst still retaining its status as a parastatal.

The impact of this transformation on the safety culture/strategy

This  transformation has  resulted in a fundamental shift in the manner in which business was done. The adoption of a profit ethos, with the focus on productivity, resulted in a change in the safety strategies embarked upon. In the current business era the focus is on efficiency and effectiveness/productivity. This has resulted in a greater focus on the efficiency/productivity of human being, in order to harness efficiencies, cut costs and improve profitability. With this goal in mind, the safety strategy has embraced a behavioural science philosophy, dedicated to understanding the human being.

This was not the only stimulus for change in the sfaety strategy, however. Other influences included: the safety record of Spoornet and the concomitant attribution of safety related incidents to “human error”; changes in the legal/regulatory framework in which Spoornet operates, have had a direct influence on safety, ranging from changes in national Human Resources and Safety legislation, to the establishment of a Rail safety governing body: the Railway Safety Regulator.
The response by Spoornet to these changes was the development of a human factors management strategy. 

THE HUMAN FACTORS STRATEGY WITHIN SPOORNET

Given the above-mentioned imperatives at international and national levels and Spoornet imperatives, the company recognised the need for the adoption of a formalised framework to deal with Human Factors Management. The Human factors strategy was formally adopted in the form of a Human Factors Management Policy and embedded in Spoornet in January 2004. This policy, forms part of the Spoornet Safety Protocol was directly influenced by the safety legislation, namely the South African National Standard, and the Rail Safety Regulator Act. 

Human factors in the Spoornet context, refers to the interface of the human operator with the physical work environment and can be systemically depicted as follows:
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DIAGRAM A: DEPICTION OF HUMAN FACTORS FROM A SYSTEMS PERSPECTIVE

Human Factors Management is a science, which comprises the application of scientific principles, methods, and data drawn from a variety of disciplines to the development of systems, processes and work environments in which people play a significant role. 
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DIAGRAM B : DEPICTION OF HUMAN FACTORS IN AN ORGANISATION

The ultimate GOAL OF HFM IS TO IMPROVE SAFETY through the design or adaptation of appliances, equipment, systems and tasks in such a way as to improve human safety, health, comfort and performance. In order to achieve this goal, HFM provides the organisation with a clear understanding and strategies to deal with: 

· The Human Being 

· The Environment

· The resultant behaviour, of a human being in an environment

THE HUMAN BEING:

The Human Being is a system, which consists of a number of sub-systems, which interact to produce behaviour. The diagram below depicts the human being systemically:
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DIAGRAM C: DEPICTION OF THE HUMAN AS A SYSTEM

Understanding the human being systemically, allows us to analyse and predict human behaviour, especially unsafe Acts/substandard acts.

THE WORK SITUATION/ENVIRONMENT:

An element of human factors management is to understand the aspects of the work environment, which impact on the human being’s ability to behave safely, namely the safe/unsafe conditions. These aspects include: procedures, culture, tools, equipment, resources, etc.

WHAT DOES HUMAN FACTORS IN THE SPOORNET ENVIRONMENT ENTAIL?
a) Ergonomics in design. This refers to the working environment and human capabilities and limitations, including body posture and movement (i.e. sitting, standing, lifting, pulling, pushing, carrying); 

b) Environmental factors that refer to the effect on the human physiological and psychological equilibrium, by the immediate environment. This includes: noise, vibration, illumination, temperature and chemical substances;

c) Psychological factors that refer to the influence of personal factors, such as personality, attitudes and motivation, on safe behaviour; job factors such as stress, fatigue and mental workload could aggravate the effect of psychological factors;

d) Psycho-physiological factors that refer to the effects of shift work and substances, including alcohol and other performance impairing substances, on safe behaviour; and

e) Organizational characteristics that refer to the inherent features of organizations that influence the safe behaviour of people at work, including a safety culture, leadership, demonstration of management commitment to safety, policies and systems which address human factors.

Given this understanding of HFM in Spoornet, what then are the Challenges facing Human factors Management?

THE CHALLENGES FACING HUMAN FACTORS MANAGEMENT IN SPOORNET

The challenges facing HFM are predominantly those related to balance.

The impact of the broader business context: 

· To balance legislative imperatives with business imperatives, eg. balancing the requirements of the Basic Conditions of Employment Act with customer demand. This balance has implications for shift work and organisational productivity and efficiency.

The Spoornet organisation: 

· Embedding a uniform culture of safety based on prevention, learning and growth as opposed to one based on blame. This has been particularly challenging in that the alignment of the Spoornet macrocosm with that of the Spoornet microcosms is difficult to achieve

· Aligning a culture of safety with a culture of productivity and the implications of this on unsafe/substandard behaviour. The history of Spoornet creates peculiar challenges in this regard

· Balancing a culture of technological advancements with the human’s ability to adapt. This has implications primarily for ergonomic design

· A reduction in “human error”- related incidents. The challenge is to influence the mindset of the organisation and the individual towards safe behaviour. A further challenge lies in sustaining the new culture, as this is long-term

· The analysis of “human error” in order to understand the underlying problems, which lead to the occurrence of the performance deficiency in the first place. This is what the author contends, to be one of the key challenges facing human factors management in Spoornet.

The work environment

Ensuring that:

· Selection and placement criteria, with respect to employees whose work functions are related to safe railway operations are defined and in place. This has posed particular challenges in that a balanced approach vis-à-vis business imperatives and legislative imperatives is often difficult to achieve 

· Training and supervision exists to ensure the acquisition of the correct competencies by employees and their supervisors whose work functions are related to safe railway operations. This is a challenge in that inter alia; the operations of the business of the organisation and the myriad of styles adopted by supervisors, do not lend itself to a standardised approach being implemented

The Human Being

Ensuring that:

· There is a common understanding of the functioning of the human being particularly the propensity of the human being to act unsafely. A further challenge is ensuring that the individuals understand the influence of the psychological, physiological and psycho-social factors on their ability to act safely. In this regard, the impact of AIDS on safe working is particularly challenging, given that in the South African context, AIDS is not a notifiable disease

· Employees and their supervisors, whose work functions are related to safe railway operations, are physically and mentally fit. The challenge is encapsulated in the definition of mental fitness and the assessment thereof

· Literacy, numeric and language skills are developed to ensure that workers have the necessary written and verbal language skills to carry out safety related work. A particular challenge the development of a Safety Language as opposed to the development of one language. Given the political past of South Africa, a further challenge is to embed a language which is affiliated with safety and divorced from political affiliation

· That Fitness for duty standards are designed. The challenge is the definition of the concept and the concomitant measurement/assessment thereof 
THE WAY FORWARD 

In order to address the above-mentioned challenges, The Human Factors Department has adopted the approach of researching international best practice. Where there are international standards present we have either adopted as is, or modified for our purposes. Where gaps exist in international best practice exist, we have devised our own standards.

In line with this approach the following strategies have been adopted: 

Improving organisation and work design by ensuring the:

· Provision of ergonomic input into engineering designs regarding human-machine interfaces. 

An ergonomics policy has been designed.

Human Factors input is provided at various stages in the procurement/modification cycle 

· Determine Work volumes / mental workload and staffing levels. 

Measurements:

The Human Factors department has adopted a tool, the Fatigue Index, to assist in the evaluation of mental workload by utilising rostering information, but the use of this tool is still in its infancy. 

A Spoornet Mental Workload Assessment tool has been designed for the Train Control Officer grade 

· Shift-work design. 

Research has been conducted into the concept and principles of bio-rostering. However, such principles have yet to be incorporated into the formal shift work philosophy.

A Lifestyle Management unit standard regarding shift- work, has been registered with the Transport Educational Training Authority and training has been embarked upon.

Improving Employee Related HR Practices by ensuring that:

· Recruitment and Selection is aligned with safety criteria. 

A process has been completed where safety critical grades have been identified with the concomitant profiles updated to include safety criteria. The updated job profiles are being utilised for advertising.

· Education and training (including induction) of all in terms of Human Factors Management. This process has begun with the supervisory grade

Addressing the psychological, psycho-social and physiological issues through the introduction of:

· Stress Management Programs. 

A stress management program is currently being conceptualised.

· Employee Assistance Programs. 

This has been in place since 2001. The EAP plays a specific role in post incident counselling. 

· Substance Abuse Interventions. 

A Substance abuse directive and procedure has been compiled for the operations environment.

· Fatigue Management Programs/interventions. 

Guidelines for the management of fatigue are being conceptualised. 

Measurement of Fatigue:

The Psychomotor Vigilance Task test was procured as a means to measure fatigue, but due to the limitations of the local context, Spoornet has designed its own tool to measure fatigue. This tool is in the process of being validated.
Improving Organisational Practices through educating the organization about the impact of the following on safety:

· Management and Supervisory Style. 

The education of supervisors of the impact of their styles on safety has begun via the Supervisory Training programme

· Facilities Management. 

A committee has been established, with Human Factors input, to address this issue

· Communication. 

This is addressed via symposiums, green areas and in-house training 

· Participatory Practices in Safety Related Issues. 
The trade union involvement in safety issues is governed by local agreements with organised labour as well legislative requirements

 Improving Occurrence management through:

· Instituting a methodological approach to Occurrence Management. 

A policy dealing with Occurrence Management has been approved and implemented

· Improved process and data management. 

A process framework still needs to be conceptualised and implemented

CONCLUDING REMARKS

It is the author’s contention that the international, national and Spoornet contexts have impacted on the culture of safety in general and presented challenges to the Human Factors Management strategies in particular. Notwithstanding this, the author purports that through the employment of the above- mentioned strategies, many of the challenges facing the African railway, particularly Spoornet, can be eradicated, thus resulting in a safer, efficient and profitable organization and country.
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