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1. INTRODUCTION - BACKGROUND

The new fundamental requirement posed by the 'Seveso II' Directive [1], on the control of major-accident hazards, on industrial establishments holding hazardous substances, is the Safety Management System, the aspect of the overall management function that determines and implements the Major-Accident Prevention Policy.  This was justified by the large proportion (~ 2/3) of the reported accidents with management failings as underlying cause [2,3]. A further inspiration for the emphasis on the issue has been the management approach developed in the area of quality management and assurance progressively adopted in services and projects requesting conformance with quality management standards [4].

A number of initiatives taken in the EU and in various countries over the last years, resulted to the development of guidelines for Safety Management Systems [5,6,7].  Some of these are explicitly international, but even those which are developed for application in one country and make no explicit reference to developments in other countries show signs of having been developed at least with an awareness of similar activities in other countries. These initiatives appear to reflect an increasingly widespread awareness of the importance of Safety Management Systems in the prevention and mitigation of accidents.  Many companies - especially multi-nationals - have for many years been developing and implementing complex and formalised Safety Management Systems within their own wider systems of management, and are willing for their representatives both to describe to other companies what they have done and to participate in the drawing up of guidelines for such systems, either industry-wide or even common to several industries [8, 9,10]. Reference on a number of SMSs implemented in industry can be also found in [11,12].  

A common theme to many of the resultant guidelines is the statement that they are not intended to be prescriptive. The term “non-prescriptive” is much used, but rarely is it defined.  Since in many cases it is clear that the body would not have the authority to impose its guidelines “prescriptive” cannot be understood as being equivalent to “compulsory”; but nor are Safety Management Systems seen as optional items.  It would seem that what is meant is that the guidelines should be “generic” or “goal-setting”, and should state what a SMS has to do rather than exactly how it has to do it.  One reason for this is that companies have to ensure that their SMS is compatible with their overall philosophy and management systems. 

In some cases concern is expressed that a company should not be required to change all its management systems just to comply with the safety management requirements of a particular jurisdiction.  This concern may explain the substantial participation of multi-national companies in the process of drawing up guidelines; it seems reasonable that a multi-national company would have a considerable interest in ensuring that these are consistent from one jurisdiction to another.  On the other hand, there is also concern about the role of SMS within small and medium-sized enterprises (SMEs), which have apparently not been as quick to develop them as larger companies.  It is proposed that SMEs “must have SMS commensurate with the hazards and risks with which they are working.” [12/p. vi]. Such concerns justify the effort to encourage SMEs to participate in the process of drawing up guidelines tailored to their needs. 

To assess realistically the level of risk represented by the vast amount of small and medium enterprises involved in hazardous chemical processing operations is a challenge by itself since safety performance should be measured; in addition yet unformulated safety management systems, due to limited human and economical resources, should be assessed. The size of a company acts as a prevailing factor to the adoption and implementation of such systems. Despite a number of weaknesses, a small sized company exhibits a number of strengths in comparison with a larger one for the effective implementation of a complete system but is under continuous need for substantial support and guidance. The SMMARTEN project [13] -Safety Management Systems for Major Accident Hazards in Small and Medium Enterprises-, aims at playing a substantial role in this direction. An overview of initiatives in several countries and the implementability of various assessment tools and rating programmes can be found in [14].

The SMMARTEN project, co-financed by the European Commission, DG XII under the CRAFT programme, brings together eleven ‘Seveso’ establishments operated by small sized companies in four EU countries and three research organisations in an effort to identify priority issues guidance and support is mostly needed. In the sections to follow an overview of the main procedural steps taken in the project and a central module (a model questionnaire) of a proposed self-evaluation methodology for SMEs are presented.   

2. planning for sms guide and support to smaller companies   

Effective Safety Management Systems in a SME will be formally assessed by legally established inspection systems according to the new requirements (art. 18  of Seveso II Directive [1]). Companies are concerned with fulfilling legislative requirements to keep a high standard in safety communication with authorities but also with keeping their image to stakeholders such as the local authorities, personnel and the citizens living near by. The limited resources of a SME to maintain improved safety performance put an urgent demand on optimisation of safety work processes and of operational time.

Companies with more than 20 but less than 100 employees on site, such as the companies participating in the SMMARTEN project, face a particular problem since they comprise an intermediate group of organisations with characteristics of a larger company but with a culture of a smaller one (often connected to the expansion of the company). These companies show a preference on a generally acceptable methodology for the support of development and assessment of SMS and on relevant guidelines with clear performance criteria. 

The companies participating in SMMARTEN project are active in the following fields:

· pesticides and agrochemicals (production, packaging and transporting hazardous chemicals)

· LPG storage and filling cylinders

· production of additives for textiles
· manufacture of modified food starch
· production alkyd resins
The companies have a number of employees, varying between 18 and 97. There are similarities in their organisational structure but the financial resources available for safety related projects vary. The average rate of companies’ turnover is  ~170 kECU/employee in the production. More details about the partners and the SMMARTEN project can be found at - http://mahbsrv.jrc.it/RelatedProjects.html

The strengths of a smaller company towards safety management have been treated only as a peripheral issue in relevant research projects; a systematic approach should consider safety cultures and available resources. The analysis of the SMS on-site, the appropriate assessment methodology for SMEs and the exchange of information through networking will greatly support the continuous improvement of the system and the position of the company. The promotion of managerial and economic factors should form an essential part of the guidance and support to the companies. This of course is a result of a wider discussion in a wide range of SMEs and authorities with common interests. To this end a dedicated network (http://www.microrisko.net/) of interested bodies is launched and promoted within the SMMARTEN project. The integration of SMEs in a network with other industrial organisations and authorities at local, national and European level will facilitate risk management improvements by developing and disseminating guidance and criteria on SMS operational and legislative requirements. A  mutual and authorised support for a large number of companies around Europe can thus be systematically provided.

2. Methodological approach to SMS evaluation   

3.1 Steps taken 

The SMMARTEN project aims at developing a guide based on methodological steps focused on the relationship between  risk assessment and SMS in the environment of SMEs taking on board workflow management, structure analysis and extended accident analysis techniques [15]. 

In examining a SME tailored safety management system three tasks were thought, at a first stage, to be essential: 

· the identification of the essential elements and management loops in some model SMS frame of structured sub-systems;

· the identification of the activity- and site-specific parameters and criteria  (i.e. local culture, constrains, incentives) acting as premises in the implementation of model system structures; and

· the identification of the functional specifications of the system tailored to the type and size of the organisation.

The first task is linked with the examination of appropriate system structures examined in large companies [16, 17]. The second requires a taxonomy of typing parameters considered in the sample of participating companies, and the last provides the background for the conduction of exercises for the case-by-case evaluation of a deduced methodological approach. Details on the methodological approach, comprising the essential steps of a typical managerial loop, are presented in another paper at this conference [18].    

At a second stage, the analysis of the collected on-site data is required, comprising  a number of phases depending on the complexity of the system in question, including:

· the assessment of the completeness of the performed risk analysis for the existing processes and the planned modifications (identification of hazards, possible accident scenarios and the assessment of their consequence, quantification of risk, identification of preventative/control/mitigating measures implemented); 

· the identification of important organisational factors (roles and responsibilities, training);

· the review of organisational procedures and work instructions for safe operations; 

· the identification of foreseeable emergencies and the review of plans (evaluation of drills);

· the assessment of compliance with the safety performance objectives, and identification of corrective action in case of non-compliance and follow-up after lessons learnt from incidents, near misses etc.;

· the assessment of the audit and inspection systems; and 

· the review of performance of the safety management system.
An overview of the main procedural steps taken in the project are presented in Figure 1.  
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Fig 1. Phases and workpackages of the SMMARTEN project.

An initial step taken in identifying the needs of the participating companies and of a Seveso SME in general, is the screening of a questionnaire addressing aspects related to inspection systems as proposed by the recent guidelines on Inspections under “Seveso II” requirements [19]. To this end, a set of screening criteria were adopted, as follows:

· identification of priorities and needs for SMEs. (ref. Noticed by the sample companies as important)

· particular characteristics of SMEs’ structure and the site manager’s role in specific (ref. Site manager’s responsibility and personal concern)

· whether substantial effort is needed or/and external support in order for the specific requirement to be fulfilled.

· whether each issue includes control criteria for evaluation

Details on the screening exercise are reported in [15].

3.2 A Model Questionnaire for SMEs

A second step is the development of a Model Questionnaire that encompasses all needs of the participating SMEs in the framework mentioned above. Such a questionnaire was planned to be comprehensive at first stage, time efficient for the responding company and effective in facilitating communication channels with the controlling authorities. A selection of priority issues is being carried out taking into account the responses of the companies, the experience of external consultants and independent evaluators and the relevance of the requirements with the capabilities of the SME organisations participating in the project. The classification of safety aspects in block elements of SMS adopted by Seveso II Directive [1/Annex III] was retained to further facilitate links with legal requirements. An overview of the issues selected for consideration is presented in tables 1, 2 & 3.

	Operational control issues

	1. Permits for operation 

	2. Safe operating procedures cover all foreseeable operating conditions  (see further 8, 9)

	3. Safe operating procedures cover the most important risks 

	4. Safe operating procedures for (de)commissioning, inspection, testing, maintenance 

	5. Procedures to monitor, record and investigate any excursions beyond safe operating limits and implement lessons learnt

	6. Appropriate maintenance scheme for all safety critical installations and systems 

(see further 11, 12)

	7. Comprehensive list of safety-critical components (equipment, material, structures, etc.)   (see further 10)

	8. Can the operator show that the safe operating limits for plant and equipment will not be exceeded during normal and abnormal operation?

	9. Can the operator show that process control systems are adequate, including during abnormal situations, taking account of human factor limitations?

	10. Can the operator show that safety-critical plant and systems are examined and tested at appropriate intervals by an appropriate person with the necessary competence?

	11. Can the operator show that a system is in place to analyse the results of periodic examinations and maintenance, including arrangements for further investigation, repairs or changes to safe operating limits where necessary?

	12. Can the operator show appropriate procedures for maintenance that take account of any hazardous conditions within the working environment?


Table 1. “Operational control” element of SMS

The element of SMS “Operational Control” is presented in table 1. The priority issues selected under the screening procedure mentioned above are illustrated in a “short list” (grey area) and are linked with further questions of the “Inspection Guidance” [19/Annex II], taking the issue further for detailed consideration where appropriate. The majority of the participating companies believe that the developed “short list” of issues is comprehensive according to the expressed needs of a smaller company in the framework of the work performed in the project. 

The elements of SMS “ Management Of Change-MOC” and “Monitoring Performance” are presented in tables 2 & 3. 

	Management of change 

	1. System for ensuring modifications are adequately designed, installed and tested (see further 6, 7, 9, 10)

	2. Definition of what constitutes a change 

	3. Responsibilities clearly assigned for who can initiate, plan, authorise and implement changes

	4. Changes properly documented

	5. Safety implications of changes always addressed (training requirements, changes to operating procedures, subsequent monitoring, etc.) (see further 8, 11)

	6. Are engineering policies or other requirements included in such system ?

	7. Is a risk analysis of the modifications included?

	8. Are changes in resources managed adequately in relation to safety issues ?  

	9. Does the system cover temporary and urgent operational changes in addition to permanent changes?

	10. Are procedures for the management of change applied to all relevant changes, including changes made during the design and construction of new installations, processes and storage facilities?

	11. Do the procedures ensure that the operator reviews and where necessary revises the MAPP, management system and Safety Report and informs the Competent Authority where required by Article 10 of the Directive?


Table 2. “Management of Change” element of SMS

It is interesting to note that risk analysis and Safety Report reviews are not among the priorities of smaller companies. This can somehow be understood because changes in smaller companies are often urgent, demanding and frequent (i.e. in human resources, type of materials and quantities handled) and there is hardly any space or resources available for extending the analyses and for updating the reports. In addition such an effort would be only occasionally compensated by the value of the updates since the reflection of the actual situation often does not last for long; there are cases where analyses and reports should be re-examined before last updating is completed.  

It is also noteworthy that legal requirements are of priority to smaller companies while quality  and completeness criteria necessary for evaluation of their SMS are not yet clear enough (see table 3. qs 1,2 and 5,6 respectively).          

	Monitoring performance

	1. Monitoring performance as foreseen by Annex III (vi) of the Directive (see further 6)

	2. Procedures for the ongoing assessment of compliance with the objectives set by the MAPP and Management System (adopted and implemented) (see further 5, 7)

	3. Non-compliance with the MAPP and management system to be identified, investigated and corrective action taken (see further 8)

	4. Results of performance monitoring documented, retained and presented as a major input to audits and reviews

	5. Can the operator show that the relevance, completeness, quality and quantity of performance measurements are adequate?

	6. Can the operator show performance measurements/monitoring corresponding to all elements in the Management System?

	7. Can the operator show that the procedures are implemented in practice to cover the operator’s system for reporting major accidents or near misses, particularly those involving failure of protective measures, and their follow upon the basis of lessons learnt?

	8. Is it clear who is responsible for initiating investigation and corrective action in the event of non-compliances?


Table 3. “Monitoring performance” element of SMS
It is planned, within the project, that the controlling authorities interested to participate in this exercise and contribute in the drawing up of a Model Questionnaire, evaluate the selected “short list” of SME-priority-issues. Such Questionnaire will contain elaborated questions referring back to the priorities of the companies but in addition will reflect the particular points where guidance is mostly needed. 

3.3 Self- evaluation test

A Model Questionnaire such as the above can be utilised to provide inputs for a self-evaluation procedure performed by the company (presented in another paper at this conference [18]). Essential prioritisation of actions to be taken by the company for the improvement of its safety performance can start at an early stage in dealing with the system and of course are linked to the targets set up by the company. In the case of SMMARTEN project, the participating companies argued whether efforts for corrective actions should be spread out in many areas and not concentrated around only three areas, namely:  performance, training and documentation.  

To examine whether the proposed self-evaluation procedure is adequate for SMEs, an exercise is currently being conducted in one of the companies participating in the SMMARTEN project. It includes elaboration of the methodological approach and focuses on a number of parameters for each SMS element; in the case of “organisation and personnel”, such parameters consist the company’s overall structure such as:

· general organisational structure

· roles and responsibilities

· communication structures

· workload

· training programs 

All this information is combined with the material available on Major Accident Prevention Policy (MAPP) and measurements undertaken, so as for the consistency of the MAPP to the organisational structure to be checked. This input, along with other material (answers to model questionnaire, results from gap analysis etc), is elaborated to form general principles of SMS flexible enough to fit the particular characteristics of each individual SME case. 

4. THE MICRORISKO NETWORK  (www.microriko.net)

One of the main goals of the SMMARTEN project has been the creation of a European network of small and medium sized industrial enterprises. To this end, Microrisko™ was created as a (non-profit) network of industrial enterprises, research and industrial organisations, public authorities and interested parties of the private sector all over Europe, acting in the area of chemical risk management. Microrisko mainly comprises of smaller sized industrial enterprises without excluding any larger company whose structure, know-how and experience on safety issues can be useful for SMEs.

The main goals of Microrisko Network are the:

· encouragement of the development and implementation of sound and practical methodologies and techniques for effective safety management; and

· accommodation and establishment of the experience-sharing among small and medium sized enterprises handling dangerous substances and relevant controlling authorities with the ultimate goal to assist in the development of a common language and a wider know-how for efficient risk control in this industrial sector.

Microrisko welcomes all interested parties to participate in the exchange of ideas, experience and the planning of common actions in the field of safety management. It has been activated since May 2000 and until September 2000, several enterprises and safety-related organisations have expressed their interest for membership. The members of the network do not have to fulfil any eligibility criteria and have no financial obligation as far as their participation in the network is concerned. 

The network is currently supported by a scientific team comprised of specialists in technical issues and legislation and cooperates with safety consultants, organisations related to safety and software developers. In this way, Microrisko™ will establish a direct contact between members in order to satisfy their needs for high reliability and provide direct response to their questions and practical problems related to the development of safety management systems. The network is currently managed and coordinated by the research organisations which carry out scientific research for the SMMARTEN project: the National Technical University of Athens, Greece, the TNO, Department of Industrial Safety, Netherlands, and the Joint Research Centre (JRC) of the European Commission. An independent steering committee will be nominated by the above mentioned organisations to coordinate the network upon termination of the SMMARTEN project (July 2001).  Dedicated working groups with internationally acknowledged delegates will be established focusing on specific issues.

Apart from direct contact between members, the network’s core group is also engaged to the:

· establishment of Discussion Forums on safety matters

· organisation of series on seminars on topics of general interest related to safety

· encouragement of new partnerships and provision with information on project proposals and development

· newsletter publication

In the framework of SMMARTEN and Microrisko’s activities, a European Conference on Industrial Risk Management in Small sized Systems has been scheduled for 2001. 

5. CONCLUSIONS

So far, the SMMARTEN project succeeded to elaborate a methodological approach for a self- evaluation of SMS in smaller companies with respect to the inputs provided by the participants of the project. A Model Questionnaire addressing priority aspects for SMEs is a central module of that methodological approach.  A discussion forum on the issue is being elaborated through a network of smaller companies and interested parties. It appears that a certain number of solid recommendations will come out of the analysis of the participating companies’ needs and can be considered as a contribution to the drawing up of guidelines for SMS tailored to small sized organisations. 
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