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1. INTRODUCTION

Organisations of all kinds are increasingly concerned to achieve and demonstrate sound environmental performance, competitive safety record and effective energy conservation and loss programs.  Many managers, however, have the tendency to rationalise the problems in environment, safety and energy.  In fact, they focus on the inappropriate act of others and they avoid blaming themselves.  According to studies that were presented in the literature, as few as 15% of a company's problems can be controlled by employees.  At the same time, as much as 85% of these problems can be controlled only by management.  In other words, most issues related to environment, safety and energy are management issues.

The role of management systems is even more important in Small and Medium Enterprises [1].  The limited resources of those companies and the focus on day-to-day issues, neglecting often the long-term advantages of strategic planning, makes necessary a systematic and effective approach in management aspects, that is, it is imperative the development and implementation of management systems.

In the present paper, an integrated management system will be developed of three interrelated areas in the oil industry: safety, energy and environment.  As it will be discussed below, integrated management systems have mainly covered, quality and environment, or safety and environment.  Therefore, the innovative element of this work is the integration of the aforementioned areas under the same management system. 

2.  LITERATURE REVIEW ON INTEGRATED SYSTEMS

In the field of organisation theory, Lawrence and Lorsch [2] use integration and coordination in the same sense.  Dessler [3] defines coordination as "the process of achieving unity of action among interdependent activities" and considers it as an essential element in achieving a common goal.  Galbraith [4] and Mintzberg [5] have also developed descriptions and techniques for achieving coordination.  One of these techniques is coordination by rules or procedures, which involves the standardisation of work processes.  According to Dessler [3], this is one of the techniques that managers should first consider because it is one of the simplest and most basic facilitators of integration/coordination.  Garvin [6] believes that integration is closely related to deployment and the terms are sometimes used interchangeably. According to Garvin [6], integration refers to the degree of alignment or harmony in an organisation.  In fact, it is a requirement for total harmony and alignment of policy and purpose throughout the different departments of the organisation.  In general, integration has been discussed in the literature dealing with quality, environmental, and health and safety management.  Sissel [7] has studied the integration of those aspects in the chemical sector.  Furthermore, British Nuclear Fuels have decided to make environmental management system a part of the total quality system (Fawcett and Nobbs [8].  The Akzo Nobel Chemicals Group has integrated its quality and safety systems into its site management system Jordan [9].  Sharp, the copier manufacturer, has developed an integrated quality standard for its dealers that covers quality and health and safety management (Corcoran [10]).  In addition to those examples, research studies by Riemann and Sharratt [11] show increasing interest in integration.  Papers in the literature such as, Shillito [12], Tranmer [13] and Beechner and Koch [14] have looked at the integration of safety, health, environment and quality management and suggested how the problems of integration may be overcome (Wilkinson and Dale [15]).  

Implementation of integrated management systems has both advantages and drawbacks.  Gilbert [16], Jordan [17], Riemann and Sharratt [18] and Sunderland [19] give reduction in effort and costs as one of the main reasons for integration.  They also believe that integration systems decisively assist holistic and effective auditing.  Furthermore, they consider an integrated management system as a management tool of grouping similar concerns, and curing interrelated effects throughout the organisation. Massey [20] indicates that integrated management systems prevent duplication and result in efficient and comprehensive management tool.  On the other hand, Crowe [21] has pointed out that integrated management systems may reduce flexibility.  According to their finding, integrated management systems may perform worst over time than separate systems.  This can be ascribed to the fact that the information interfaces are tied together in a fixed and rigid manner.  Furthermore, Jonker and Klaver [22] view that integrated management systems are difficult to be implemented, mainly due to the lack of methodology.  Despite the deficiencies that integrated management systems may have, Renfrew and Muir [23] and Wilkinson and Dale [15] see the move towards integrated management systems as a necessary step towards management excellence.

3.  INTEGRATION OF SAFETY ENERGY AND ENVIRONMNET

The issues of Environment, Safety, and Energy Conservation are interrelated.  For instance, when operating an oil industry, it is important to ensure that the framework within production takes place addresses among others the following issues:

· Containment of hazardous substances

· Control of waste and emissions arousing from manufacturing activities

· Control of resource consumption

· Energy conservation and loss minimisation

· Provision of products at competitive prices

Each of these points can be examined from an environment, safety and energy viewpoint, on a cost-benefit basis, to ensure a viable business.

Containment of hazardous waste

Containment is a requirement for manufacturing in general and the oil industry in particular.  A large or small instantaneous loss of containment is a safety hazard, an environmental problem, and has energy and loss impact.

Control of wastes and emissions arousing from manufacturing activities

In order to be socially acceptable and economically viable, an oil industry must generate as little waste as possible and produce the minimum possible emissions.  This requires an on-going management effort that incorporates three directions:  

· Minimisation of waste serves towards safety policy,

· Elimination of wastes and emissions has a strong environmental impact.  

· Energy efficiency contributes to the control of wastes and emissions

Control of resource consumption

An important economic driver of processes in the oil industry is to reduce energy and raw material consumption.  Safer operation can achieve energy conservation and can decrease the environmental burden.  For example, efficient combustion processes can drastically decrease the atmospheric emissions.  Therefore, the issue concerns safety, environment and energy management.

Energy conservation and loss minimisation
Management decisions related to the conservation of energy and the minimisation of loss affect also the safety and environment aspect.  By conserving energy, a company decreases its emissions to the environment and at the same time, considers the safety requirements.

These examples illustrate that in management decision-making, the areas of Environment, Safety, and Energy Conservation should be integrated.  That is, instead of having three different management systems, Safety, Environment and Energy, a company can have an integrated management system that can cover the three aforementioned areas.  The main factors that support integration of safety, energy and environment in procedures and decision-making processes are the following:

· More efficiency with lower costs compared to the situation where the three systems are separated

· Coordinated decisions with effects on all three aspects

· Common goals, avoiding interference between different goals originating from the different systems, thus aiming in one direction

· Coherence in the company's activities and processes

· Better inter-disciplinary coordination between collaborators

· A more inter-disciplinary character and a wider circulation of knowledge resulting to more system-oriented solutions and commonly-agreed solutions

· Thorough and faster understanding of the effects of a particular middle or long term measures aiming at the improvement in the field of environment, safety and energy conservation.

For an SME, the importance of an integrated management system becomes even higher for the following reasons:

· Given that issues will be tackled in an integrated manner (covering in a single framework environmental, safety and energy aspects), the management will be exhaustive and beneficial

· Within an integrated system SME's can maintain their flexibility in decision-making and their capability to react quickly taking into consideration multidisciplinary consequences

· There are cases where SME's cannot implement separate management systems in different areas due to resource limitations.  With an integrated management system, the implementation requires fewer resources than implementing three different systems.

· The evaluation and assessment of a management system by internal auditors is a time consuming procedure.  Obviously, evaluation of an integrated system is much more effective.

· It is less bureaucratic, yet more practical, for an SME to cover three related management issues within the same framework.

4.  DEVELOPMNET OF THE INTEGRATED MANAGEMENT SYSTEM

As discussed above, the areas of safety, energy, and environment are interrelated in the oil industry.  With the increasing knowledge and the advancement of technology, both in terms of extend and differentiation, the above topics have also substantial overlap.  That means that the core of the one subject and the presentation of its implications of the organisation as a whole are not considered unless enough knowledge of the interrelated topics is acquired.  For example, the recent developments in efficient combustion do always underline the energy conservation dimension and/or the environmental aspect through the decrease of the flue gas emissions.  Besides the improvement in safety practice and the avoidance of loss-time incidents requires profound analysis of practices and procedures.  Within the same framework, issues related to fire accidents due to losses, such as leakage of hydrocarbons, can be equally ascribed to safety and energy conservation.  Furthermore, integration of energy and environmental schemes can prevent the greenhouse effect and direct cost savings.  Therefore, integrated management systems that can encompass the management of safety, energy conservation, and environment can provide important advantages to companies in the oil industry.  

Despite the importance for the joint management of safety, energy, and environment, there is a lack in the open literature of management systems covering all three areas within a single system.  In the analysis below, the different models of integrated management systems will be presented.  These systems have been mainly used for joint management of quality and environment, or safety and environment, or on the on the alignment of the International Organisation for Standardisation (ISO) of Quality [24] and environment [24] through those integration models.

In this paper, integration will be realised through one of the models that have been previously presented in the open literature adapted to the requirements of the three areas under study.

The model that will be used for the integration of safety, energy, and environment is based on the EFQM model [25].

4.1. The EFQM Model

The EFQM has been used as a model on which an integrated management system can be built.  The model is based on Total Quality Management that requires a holistic approach to be implemented throughout the whole organisation.  Integration through this model does not simply satisfy specific requirements and standards; it has as main aim the continuous business performance through a comprehensive management system. 

The EFQM model (Figure 3.3) shows that customer satisfaction, employee satisfaction and stakeholder satisfaction (impact on society) are achieved through leadership, policy and strategy, the management of employees and the management of resources and processes (enablers).  That way, improved business results can be achieved.

The nine elements of the model as they were used in total quality are defined by EFQM as follows:

Leadership:  The management team of an organisation sets the main principles of total quality as the company’s backbone process towards continuous improvement.

Policy and strategy:  The company’s policy and strategy encompasses the concept of total quality and defines the parameters that should be used for the determination, deployment, review and further improvement of strategic objectives and policy items.

People management:  The company tries to find all those ways to release the potential of its people in order to achieve continuous improvement.

Resources:  The company’s resources are managed in a way to support the determined policy and strategy.

Processes:  The organisational processes are identified and improved to ensure continuous improvement of the company's business.

People satisfaction:  The company’s employees’ feelings about the company 

Customer satisfaction:  The perception that customers have for the company’s products and processes

Impact on society:  The perception of a company has among the community.  This covers areas, such as, the company’s approach to quality of life, environment, etc.

Business results:  They measure the gap between planned and actual business performance.


Figure 4.1.  The EFQM model [26] 

The fundamental difference of EFQM model as opposed to other integration models is that it is involved in shaping culture and climate in the company.  For example, the assessment of leadership needs the demonstration of a thorough Total Quality culture.  This requires managers to assess total quality awareness and their commitment to continuous improvement.  It also looks at how managers promote individual initiative and team spirit, how they support with resources group initiatives, and how they meet and understand customer needs.  Moreover, values are defined as ‘the understandings and expectations that describe how the organisation’s people behave and upon which all business relationships are based.  Finally, the assessment of customer satisfaction, people satisfaction, and impact on society are based on the capability of the organisation to satisfy needs and expectations. 

The views described above demonstrate that the model deals with the shaping of organisation’s culture and climate, and with the influence of culture in improved business results.  Through this model, the objective is an integrated management system that is company-wide with main objective the business excellence and the improvement of performance in all areas.

4.2. The Philosophy of the EFQM and the Management Issues Under Study

The EFQM model has its basis on the total quality management philosophy and has been used in the literature for the integration of quality and environmental management systems.  In its broader term, the total quality management philosophy is also directly related to fundamental issues in a company such as, safety at work, environmental awareness and energy conservation.  For example, prevention of accidents at workplace, implementation of regulations for the protection of the environment, and measures towards conservation of energy are parameters towards a continuous process of improvement in an organisation, that is a fundamental principle of the total quality management philosophy.  Consequently, there is no contradiction between the philosophy of the EFQM and the management issues that are handled within the integrated system.  

4.3.  Alignment of the Typical Content of a Management System with the EFQM Model

The elements that constitute a management system, including an integrated management system of safety, environment, and energy, are the following:  Policy and objectives, Organisation, Practices and procedures, Implementation and compliance, verification and assessment, and management review [27].  At the same time, as discussed in the proceeding paragraph, the principles of the EFQM model can be divided into the enablers and the results.  The enablers indicate how results and business excellence can be achieved and constitute of the following principles:  Leadership, People management, Policy and strategy, Resources and Processes.  A comparison of the elements of the management structure and the enablers of the EFQM model as defined above indicate that there is a close alignment between them, and consequently, there is a close relationship between the typical management system structure and the EFQM model.    

Figure 4.2 shows that the EFQM can be the basis of an integrated management system.  The enablers of the EFQM model encompass the main structure of the management system whereas the implementation of the enablers materialise the second leg of the model, that is the results (people satisfaction, customer satisfaction, impact on society and business results).




Figure 4.2.  The alignment of the integrated management system structure with the EFQM model 

4.4.  Definitions of the EFQM Elements in the Integrated Management  System

Having identified that the elements of the EFQM can cover the characteristics of a management system, attention will be given on the definition of those elements in order to achieve the development of the integrated management system.  The general definitions that were given in previous sections will be adapted in a way to satisfy the requirements of the integrated system and at the same time to cover the typical management system structure as presented in Figure 4.2.

4.4.1.  Leadership

An early step in developing the Integrated Management System in Safety, Environment and Energy is the commitment for the management of the organisation to improve the safety, environment, and energy management of its activities, products or services.  It is considered as a crucial ingredient for a successful management system.  As shown in Figure 3.4, Leadership incorporates elements of the organisation and the management review of the typical structure of the management system.

The executive management team and all other managers have to inspire and have to lead safety, environment, and energy as fundamental elements of an oil industry that are directly related to the going concern of the company, and are necessary for continuous improvement and prosperity.  Awareness and motivation are parameters towards that direction.  

Managers have a key role in building awareness and in motivating people by presenting the organisation’s safety, energy, and environmental values.  It is also important that these values are presented in a way that clearly demonstrates the strong links between those areas.  Specific examples that show the interdependence of safety, energy, and environment can be descriptive and well received.  Motivation can be enhanced when recognition is given to employees for achieving safety, energy, and environmental objectives and targets.  Moreover, it is important to encourage employees to make suggestions related to improved safety, energy, and environmental performance.  Special attention is given to those suggestions that demonstrate the strong link among the areas and the way the actions of one area affect the results of the others.

At this initial stage, it is the responsibility of the managers to make sure that safety, energy, and environmental awareness has been established and communicated into the organisational policy.  Middle managers can monitor the extent of acceptance of the integrated management system values (individually and interrelated).  Furthermore, it is the duty of the leadership to have a specific system for the recognition of the employees’ achievements that have safety, energy, and environmental nature.    

The role of leadership in the integration model also incorporates the management review (Figure 4.2).  It is the responsibility of the leadership to continuously review the integrated management system, to ensure that the common elements and targets of safety, energy, and environmental management are fulfilled, and that the links of the three management processes, as presented in the management system, serves the company’s objectives and allows continuous improvement in the areas of safety, energy, and environment.  The management review of the integrated management system should include a review of the three-fold objectives of the management system and an evaluation of its effectiveness.  This review is also responsible for identifying new links between safety, energy and environment in order to serve in a better way the organisation.  Moreover, the review demonstrates the commitment to continuous improvement in practices and procedures, implement plans of corrective actions in order to increase the efficiency of the system.  Finally, the review enables the management to incorporate views and suggestions of parties within the organisation related to this integrated management system. 

4.4.2.  Policy and Strategy

The policy of the Integrated Management System has three coordinates: the safety, the energy, and the environmental.  These coordinates constitute the policy of the system.

Safety coordinate:  It is a clear and meaningful statement that reflects the corporate safety culture and includes the ultimate goal of ‘no accidents’ at workplace.  It covers the industry’s accident prevention strategy, emergency preparedness and response to accidents.

Energy coordinate: It reflects the strategic objective to achieve continuous improvement in energy cost minimisation and climate change control through improved energy efficiency and applied technology within the organisation.

Environmental coordinate:  It demonstrates the company’s commitment to eliminate the release of pollutants into the environment, to reduce waste and the depletion of resources, and to control the environmental impact of company activities.

The policy of the system should underline the strong links between the objectives of the three dimension of the policy, and that the fulfilment of all aspects can secure the realisation of the strategic objectives of the company.  Policy and strategy of the model used for the integration management corresponds to the policy step of a typical management system.

The formulation of the policy is the responsibility of the organisation’s top management.  After formulating, top management should also implement it and has to take initiatives for the formulation and modification of the policy.

The policy of the integrated management system has to take into consideration the organisation’s vision core values and beliefs, the continual improvement and the coordination with the other organisational policies (such as, financial and marketing policies).  Furthermore, the policy needs to comply with relevant safety, energy and environmental state and European regulations. 

The policy of the integrated management system has to be relevant to all activities of the oil industry, that is, the refining of crude oil, storing of petroleum products, and usage of chemical additives to the final products.  It reflects the organisation’s guiding principles and guides the organisation towards monitoring appropriate technology and management practices in the three areas.  Finally, the policy has to encourage the use of the integrated management system by suppliers and contractors.  

4.4.3.  People Management

It is the element of the model for integration that partly covers the ‘organisation’ step of the typical structure of the management system (Figure 4.2)

The aim is to use the integrated management system in order to release the potential of the employees aiming to achieve continuous improvement in the areas of safety, energy, and environment.  The ‘organisation’ stage covers the areas of awareness and motivation, training and communication.  Awareness and motivation was covered in the leadership element of the integrated model.  This element covers the other two aspects, that is, training and communication.  

At this stage, the specific training requirements of the integrated management system will be determined.  Training is considered as a very important aspect of the employees both at operational and managerial level.  The determination of training needs and the management of training are important issues in the management system.  A structure of the training program that is incorporated in the management system is presented in Table 3.1.  

Training is the source of knowledge and skills.  An essential element in improving business performance is to establish what is going on in one’s organisation.  One can never be creative and release his/her potential towards continuous improvement unless one has a relative full knowledge of the processes in his/her own organisation.  The importance of that has been realised by researches in operations management and developed models in order to achieve complete knowledge with training the backbone of that direction.  A well know approach to this is the Bohn’s model proposed by Bohn [28]  It is an eight-stage model ranging from ‘total ignorance’ to ‘complete knowledge’ through an eight-step procedure:  Complete ignorance, awareness, measurement, control of the mean, process capability, know-how, know-why, and complete knowledge.

	Type of Training


	Audience
	Purpose

	Raising awareness of the strategic importance of safety, energy, and environmental management
	Senior management
	To gain commitment to the organisation’s integrated policy as described in preceding sections

	Raising awareness of the strong links between safety, energy and environment in the oil industry
	All employees involved the integrated management system
	To gain commitment to the defined policy of the system, objectives and targets to the organisation.  It will also communicate a sense of individual responsibility and ownership.

	Skills enhancement in safety, energy and environment
	Employees with safety, energy, and environmental-related responsibilities.
	To improve performance in specific areas of the organisation, such as operations, technological and engineering sections

	Skills enhancement in following a holistic view to problems by identifying their safety, energy, and environmental aspect.  
	Employees with safety, energy, and environmental-related responsibilities
	To obtain the required way of thinking of the integrated management system in order to have the maximum contribution towards business excellence in those areas.

	The objectives and challenges of the integrated management system
	All employees involved in the management system
	To determine and discuss the opportunities that the implementation of an integrated system has and to show the challenges that are raised from the implementation of the system   

	Compliance
	Employees whose actions can affect compliance
	To ensure regulatory and internal requirements for training are met.


Table 4.1.  The structure of the training program

The organisation should also ensure that contractors working at the site have sufficient evidence to demonstrate that they have the necessary knowledge and skill to perform certain jobs in a safe and environmental responsible way, meeting all energy conservation practices.  This is an important issue in the oil industry.  On the basis of statistics, the majority of safety and environmental regulations during the execution of specified projects is conducted by the subcontractors

The other dimension of this element of the integrated model is communication. However, this importance becomes even more crucial when the management system is an integrated one.  Communication incorporates processes to report internally, and externally, on the safety, energy and environmental activities of the organisation.  Moreover, it is used to reinforce the linkage of the three areas within the management system.  The main objectives of the communication are to demonstrate management commitment to safety, energy, and environment and to raise awareness of the organisation’s holistic and comprehensive approach to the three issues of the management system.  In addition, it should deal with concerns and suggestions about related aspects, and it should be used to inform interested parties about the organisation’s integrated management system and performance.

Effective communication requires a two-way process, involves fully understandable information, and uses information in a consistent form to allow comparisons between different periods.    

4.4.4. Resources

Resources is the element of the model that underlines the importance that should be given to the effective deployment of the company resources in order to support the policy and strategy as defined in the management system.  It covers a part of the ‘organisation’ step of the typical management system.

The appropriate human, physical, and financial resources are necessary to the implementation of the integrated management system.  It is a challenge of an organisation to identify and allocate the human, technical, and financial resources to meet its objectives and targets as described in the management system.  Furthermore, certain procedures are required in order to track both expenses and benefits related to safety, energy, or environmental activities.  At this point, it is realised that the integrating character of the system does not require precise segregation of the three areas.  The reason is that specific projects have safety, energy and environmental benefits.  In small and medium enterprises, there are limitations in resources, and for this reason cooperative strategies with other organisations or associations is needed.

In order to ensure effective development and successful implementation of the integrated management system, it is important to assign responsibilities with sufficient authority and resources.  A model of responsibilities is shown in Table 3.2.

	Responsibilities related to the Integrated Management System
	Typical person (s) responsible

	Develop integrated policy
	Top management

	Develop safety, energy, and environmental objectives
	Relevant managers

	Monitor the overall performance of the Integrated Management System
	A team of three managers: energy, safety, and environmental managers

	Assure regulatory compliance
	Operations manager

	Ensure continual improvement
	All managers

	Develop and maintain accounting procedures
	Finance managers

	Comply with defined procedures
	All employees


Table 4.2.  A model of responsibilities within the management system

4.4.5.  Processes

As indicated from the EFQM model, it is the most important element of the ‘enablers’ with percentage of 14%.  Leadership is assigned with 10%, and people management and resources with 9% and policy and strategy with 8%.  This element of the integration model incorporates the following steps of a typical management structure:  Practices and procedures, implementation and compliance, verification and auditing.

The purpose of this element is to identify processes, and determine how to review and revise them in order to achieve continuous improvement of the safety, energy, and environmental management of the organisation.

In the analysis below, the specific information related to the integrated management system will be presented.

4.4.5.1.  Practices and Procedures  

Procedures cover the core elements of the Integrated Management System and their interaction.  They provide direction on where to obtain information on specific parts of the management system.  Each procedure has a standardised structure with fixed headlines compromising objectives, scope, principles and methods, responsibility and references.

A sample of necessary procedures of the management system is the following [1], [24], [25], [28]:

A. A general description of the Integrated Management System

B. The company policy hat the management system serves

C. The overlap of safety, energy, and environmental management

D. Organisation and Management

· Organisational structure

· Safety, energy and environment objectives and action plans

E. Legislation and permits

· European legislation in safety at workplace, energy conservation, and environmental compliance

F. Personnel, training and communication

· Training needs

· Internal communication

· External communication

G. Operations and Maintenance

· Plant Integrity and maintenance

· Permits to execute a job on site

· Contractors on site

· Handling of chemical products

· Handling of wastes

· Energy conservation practices

· Air, soil and groundwater protection

H. Engineering and Projects

· Engineering standards

· Investment projects

· Management of change (modifications)

I. Auditing and Inspection

· Risk analysis

· Efficient use of energy

· Environmental control

J. Emergency procedures

· Emergency response to a hazardous situation

· Fire protection

· Response to accidents and incidents

As indicated from the above list, the documentation of practices and procedures is the source of information of all aspects covering the management system, that is, process information, organisation structure, internal standards and operational procedures, site emergency plans and product control.  Practices and procedures can be available both as hard copies as well as on the organisation-computerised database in order to allow easy access by the personnel at all times.  Practices and procedures are ‘live’ items, that is they are periodically reviewed and revised, and approved by authorised staff before they are issued.

Despite the intensive documentation, the purpose of an organisation is the effective implementation of those procedures rather than complex documentation control system.

4.4.5.2.  Implementation and compliance

Implementation and compliance of the Integrated Management System requires the development of capabilities and support mechanisms in order to achieve the integrated policy, objectives and targets.  In fact, the organisation should focus on aligning its internal assets, i.e., people, strategy, resources and structure.  The alignment of assets is an important characteristic of successful small and medium enterprises.  As presented in the open literature by Storey [30] resulting on a study he made on the best-performed enterprises, the alignment of resources is an important parameter of success of an enterprise.

The successful implementation of the system requires the assignment and responsibilities to company’s personnel as described in previous sections.  Responsibility of the overall effectiveness of the integrated management system is assigned to a team of three managers: safety, energy, and environment.  Employees at all level are accountable within the scope of their responsibilities, for safety, energy and environmental performance in order to support the overall integrated management system.  Awareness and motivation, training and communication are necessary ingredients towards a successful implementation.  Those issues have been covered in preceding sections. 

4.4.5.3. Verification/assessment and auditing

A simple way to perform an initial, objective and easily understood verification/assessment methodology is the use of performance indicators.  The integrated management system under development will have general management performance indicators (Table 4.3) as well as performance indicators specifically related to the three areas of the integrated system: safety, energy, and environment (Table 4.4.).

	Objectives for selected aspects
	Management performance indicator

	Assessment of training
	· Resources allocated to training as a percentage of total budget of the management system

· Hours of training in those areas per employee

· Percent of employees received safety, energy and environmental awareness training

· Percent of employees meeting specified levels of knowledge of safety, energy, and environmental issues

	Assessment of Integration safety, energy and environment within the organisation
	Number, type, and level of staff with all three aspects into their job descriptions

Number of new projects with analysis of consequences in the three areas

	Costs/benefits
	Safety, energy, and environmental costs as a percentage of total capital costs

Costs associate with safety practices

Costs associate with energy conservation activities

Costs associate with environmental pollution prevention

Costs of fines due to violations of safety and environmental regulation

Savings related to safety, energy, and environmental activities 

	Checking and corrective action
	Number and frequency of audits

· Number of revised operating procedures

· Number of corrective actions and response time to safety and environmental problems

· Number of suggestions by employees for improvement

· Number of suggestions that were incorporated



	Implementation of the Integrated Management system
	· Percent of targets and objectives achieved

· Percent of new projects that have implemented specific management system tasks


Table 4.3.  General management performance indicators

	Objectives for selected aspects
	Performance indicators

	Evaluation of the safety level by counting the sequence of accidents/incidents
	· Number of incidents with no visible injury or damage

· Property damage accidents

· Accidents with minor injuries of personnel

· Accidents with serious or major injury

	Cost of accidents
	· Cost of repairing equipment and resources damaged by accidents

· Raw material and product damage costs

· Production delays and downtime related to damaged equipment and facilities

· Environmental impact losses

· Energy impact losses

· Fines and penalties due to regulation violations

	Energy use
	Energy units used per year

Energy units per unit of product

Energy units of each source of energy used

Energy units consumed by different process units

Renewable energy used during a given time frame

Percentage of energy units saved by scheduling energy usage

	Reduce or eliminate waste
	Hydrocarbon emissions to atmosphere

Inorganic substances released to atmosphere

Percentage of product waste disposed in landfills

Properties of water quality on site

Properties of soil quality on site

Units of waste recycled per year

Units of waste disposed per year


Table 4.4.  Operational performance indicators

4.4.5.4.  Management system audit

The integrated management system is a dynamic tool of the organisation.  It can be modified, enriched, or revised.  Furthermore, it is important to assess whether it serves the policy of the organisation with respect to safety, energy, and environment.  For this reason, the audit of the system is a very important step.  The audit should be conducted by persons properly trained in an efficient, effective, and most important of all objective manner.  In Small and Medium Enterprises where resources are limited, it is suggested that the audit is carried out by external parties.  These parties can also be used by the top management as change agents in those parts of the integrated system that revision of existing practices and procedures, or addition of new ones is needed.  The role of the audit persons as change agent can act as an intermediary and as a spur to initiating the need for change in the management system in order to support better the organisation’s policies. 

External agents have political credibility, but often lack the detailed knowledge of the management system and the expertise in the areas of safety, energy, and environment [31].  For that reason, careful selection of the audit persons is required.

4.6.  Enablers and Results

Up to this point, we adapted the ‘enablers’ elements of the EFQM model that is being used for the integration of safety, energy, and environment under a single management system.  We demonstrated that the ‘enablers’ elements of the model can sufficiently cover all steps of the integrated management system structure, underlining the suitability of the model of the development of integrating management systems.

Furthermore, since the integrated management system can be represented by the ‘enablers’, the model provide the basis for the fulfilment of the ‘results’, that is, people satisfaction, customer satisfaction, impact on society and business results.  It is important to notice that the results of the model reflect the advantages that the implementation of safety, energy, and environmental management through an integrated management system has.  In fact, on the basis of the EFQM model, the integrated management system can have the following outcome:

· The employees realise the importance that the management gives to issues related to safety, energy, and environment in a comprehensive way, and they also have a feeling of ownership in this process (people satisfaction).

· A company that has the frameworks to tackle safety, energy, and environmental issues is highly perceived by customers and public opinion, allowing the creation of a long-term relationship with those stakeholders (customer satisfaction and impact on society).

· The integrated management system can serve as a bridge of the gap between planned and actual business performance, enabling continuous improvement towards business excellence (business results).

5.  CONCLUSIONS

The rapid technological advancements, the changes in safety, energy and environmental regulations, the on-going necessity for developing new skills for the employees, the strong financial impact of safety, energy, and environment in the business performance and the need for continuous business improvement have lead to the recognition of management systems to assist successful management of safety, energy and environment in the oil industry.  The genuine need is for improved management systems that enable an organisation to control those key management functions with maximum effectiveness and minimum bureaucracy.  

The importance of management systems is even higher in small and medium enterprises.  These firms, with limited financial and human resources, require systematic approaches through well-defined frameworks in order to tackle efficiently the safety, energy and environmental issues. 

Integration systems have had increasing attention in recent years.  Several models have been developed for the integration of quality, and environmental management systems, or safety and environmental management systems.  Extensive analysis of the advantages and disadvantages of integrated management systems has been presented in the open literature.  Efficiency with lower costs, coordinated decisions, coherence in company’s activities and processes are the main advantages.  On the other hand, reservations on integrated management systems concern the reduction of flexibility and the difficulties in implementation.  However, integrated management systems are a necessary step for business excellence.

In the oil industry, safety, energy and environment are three strongly interrelated management areas.  The continuous efforts towards safe operation, cost minimisation while satisfying the strict environmental regulations in the oil industry, make necessary the coordinated management initiatives to comprehensively tackle those problems.

The work presented in this paper show that a forward-looking approach can bring together the individual functions of safety, energy and environment within an integrated management system.  In the open literature, the focus on integrated management systems has been given on quality and environment, or safety and environment.  Therefore, the development of an integrated management system of safety, energy and environment is the innovative element of this paper.

The integration of safety, energy, and environment within a single management system was based on the EFQM model that was used in the open literature for the development of integrated management systems in quality and environment.  The EFQM model has nine elements that are classified into two categories: the enablers and the results.  The enablers (leadership, people management, policy and strategy, resources and processes) can incorporate the main principles of a management system structure.  The results  (people satisfaction, customer satisfaction, impact on society and business results) demonstrate what the company can achieve by the implementation of the enablers, and consequently, they are the expected results of the integrated management system that was developed through the model.  
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