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Executive Summary

The Human Factors Group of the Safety Platform of the International Union of Railways (UIC) has published a methodological guide for integrating human factors to evaluated existing work situations on the basis of a human centred design process logic. 

This guide, designed to be used by Railway Undertakings, is also being actively utilised as a next step by the above mentioned group as the base to define the necessary tools to validate linguistic levels required by staff during interoperable missions where the ‘operating’ language used by the infrastructure manager differs from that habitually used by the railway undertaking’s personnel. This paper sets out how this is being achieved.
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1 Framework

The European Commission has published a number of directives to assure the technical interoperability of the railway traffic in Europe. The first concrete output of these directives is the development of the European Traffic Control System (ETCS) and GSM-R, the rail-specific radio communication system. 

Whilst technical interoperability is well under way, human interoperability must be also taken in account and reinforced; it is this that is at the heart of the work of the Human Factor Group of the Safety Platform. This group, bringing together human factors specialists from several European railway companies (DB AG, FS Trenitalia, Rail Safety and Standards Board, RFI SpA, SBB AG, SNCF and RENFE) have together with the UIC, published a set of guidelines on this subject; these guidelines were presented during the IRSC conference in Perth (2004). 

As the biggest challenge will be to transpose the existing railway network and converge towards compliance with the Technical Standards for Interoperability (TSIs), the guidelines are dedicated to the evaluation of existing work situations. It draws together the results of studies undertaken by several university laboratories under a UIC mandate (Weill-Fassina et al. – 2003). This guidelines is already available on the UIC website (http://www.uic.asso.fr/html/securite/cd_human_factors/index.html) and is being converted into a UIC leaflet.

This does not mean that innovation and the creation of new services and products has been overlooked; the construction of interoperability missions that accompany new work situations must be realised, taking into account the findings of Guérin et al. (2001), and ensuring that such work situations are in accord with the defined economical objectives and do not alter the heath and safety at work conditions of operators.

Not understanding the needs of the operators will lead to the emergence of situations which risk going against the natural comportment of operators, natural comportments that are able to maintain a system in a safe condition. (Amalberti – 1996).

The challenge for groups in charge of new projects will be to harness operator knowledge, and to develop support tools to assist the operators to use their competencies to maximum potential. Such systems that propose a balanced appropriate distribution of activities between the actor and the technology are the highest performing systems (Jiang and al. – 2003), known also as ecological safety (Amalberti (1996).

The definition of future interoperability situations and desired future activity will be based on existing work situations, as defined by Sagot (1999). Such future activity will permit the definition of the numerous needs related to a new interoperable situation, in terms of training, documentation, logistics, …. 

Focussed on a user centred design (Norman and Draper - 1986, ISO 13407) the highlighted objective of the UIC Human Factors Group is to permit to obtain a degree of actor knowledge (staffs of railway undertaking’s and infrastructure managers). 

This approach is in our opinion very important, because a conceptual “error” cannot be substituted by a complex procedure (Bestit et al. – 2004).

2 Methodology

The UIC human factor group has been mandated by the UIC Safety Platform to define the tools and the necessary procedures to validate the language competencies level as required by the Operations Technical Specification for Interoperability and particularly its section 4.6 dedicated to professional competence. The required linguistic level for train drivers is level 3. This level corresponds, in terms of a communications ability, to “Comprehension is often accurate on common, concrete, and work related topics when the accent or variety used is sufficiently intelligible for an international community of users. May fail to understand a linguistic or situational complication or an unexpected turn of events”.

The utilisation of the UIC guidelines by our group permits it to anticipate and validate the future work situations of concerned actors by proposing a standardised process that should be in place to guide the preparation of an interoperable service and to avoid reinventing each element. Such a support is, in our opinion, indispensable especially in relation to the use of drivers in a cultural environment different to the one in which they are used to working, made all the more complex if they will be working under several different operating regimes.

This process corresponds to the philosophy supported by the UIC Human Factors Group:

· in terms of project management, amongst others, by a participative approach by those directly concerned, the train crew. 

· in terms of analysis by the comparison of typical socio-technical systems, analysing tasks and activities of marshalling yards and stations, and analysing the task of driving on another rail network 

This work has been most strongly inspired by the successful Eurostar interoperable service.

The process used to define the tools and procedures to validate the linguistic competencies is:

(a) Identification of existing work situations, such as classical railway operations (e.g. departure after stopping at a danger signal) or situations induced by the difference between the sociotechnical systems (e.g. the same situation requiring to be dealt with in a completely different manner);

(b) Definition of scenarios based on the work situations and the definition of the future desirable activity;

(c) Definition of concepts and tools necessary to validate linguistic competency (e.g. simulation) and to maintain this competency in all possible situations and constraints.

We particularly insist on the active participation of the people concerned. Firstly because they are the only ones really able to provide certain information regarding life at the sharp end. Secondly, to allow them a certain latitude in designing the future system where they will work and for them to have a global understanding of the issues in order that they may learn, anticipate and resolve the issues. An approach whereby the only input is from old people from the ‘old school’ could generate, in accordance with Soria et al. (2004), a significant misrepresentation of the analytical results. 

Identification of work situations

The aim of the study is to permit the identification of the typical situations that will be encountered (in normal, degraded and emergency modes), the need and the structure (oral, written or both) of the communications requirements.

This first step corresponds to the comparison of the socio-technical systems concerned. The analysis of the organisation and the operational rules of each system studied permits a classification of the above-mentioned situations, and the ability to specify the real communications needs. This first classification also allows a judgement to be made as to whether the linguistic level required by the TSI is sufficient (or not) to cover the needs.

Certain situations might require a higher linguistic level than that defined in the TSI. In this case, a detailed analysis must be made to decide if the linguistic level must be increased or whether support mechanisms to manage these particular situations should be developed and provided.

Preparation of scenarios

The communication needs are closely connected to the operational context. It follows therefore that the needs must be representative of actual and recognised operational scenarios. 

At this stage, it isn’t necessary to describe all the possible cases as this could well result in work of an incomplete content but should be restricted to those situations which are of prime importance and requiring essential safe and efficient management.

The defined scenarios will be the basis for the validation of linguistic competencies.

Definition of tools to validate the linguistic competencies

As mentioned above, communication has several structural needs. Consequently, the validation of the linguistic competencies must be made in a framework representing these criteria.

The investigations made by the group conclude, according to numerous publications in this field, that this validation must favour an ecological representation (based on the usual mode of human functioning) including a large exposure to representative railway traffic operation. In the aviation sector this is the approach that has been adopted by Eurocontrol for air traffic controller’s through the PELA (Proficiency Test in English Language for Air Traffic Controllers) test.

This step of our work will be made in 2006 in close collaboration with linguistic and educational specialists.

3 Perspectives

It must be stressed that use of the UIC guidelines need not be limited to European interoperable situations. It is very easily adaptable to a more global framework or general design process requirements. Additionally, the guidelines offer easy access to a number of railway work situations usable by traditional or new companies worldwide.

The pragmatic solutions developed as part of this workstream will significantly contribute to a gradual transition to a more harmonised approach to rail operations on the European network. 

The work is in progress and will focus not only on the concept of validation of linguistic competencies, but also on development of an outline set of complementary tools (tool kit) to support optimum railway operations for all operators operating on the different infrastructures covered by the European TSIs.

4 Conclusion

Taking account of the human factor is indispensable to the conception of efficient and high performing work situations, which are the only situations able to guarantee efficiency of work, and the wellbeing of both user and company.

The beneficiaries of such an approach are obviously the railway operators (railway undertakings), infrastructure managers and their staff. The efficiency and the safety (culture) of the organisational set up will also have a positive impact on the quality of service (and therefore perception) of both the customer and the general public.

The investment granted by the railway authorities and/or the companies will reinforce the image of this transport sector and could in the future increase contribute to an overall increase in market share through efficiency gains.

This user-centred design process is currently being followed on a voluntary basis. In our opinion, such approach must be integrated as a requirement by the railway authorities in the same way that it is already a requirement of the aeronautical sector. The consequence will be that all railway companies will have a common work basis which will provide a “level playing field” and so tend towards a natural harmonisation of the railway system.
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