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[bookmark: _GoBack]Abstract. The current vocational training system within the waste management industry in the UK is based on individual candidates demonstrating technical competence in specific sub-sector areas of the waste management industry. This concept has considerable advantages in that it ensures that the candidate is well versed in the specific sub sector skills required to manage a modern waste management facility in compliance with current UK/EU legislative instruments and demonstrating best practice. This paper outlines the methodology used to develop an international vocational training award for waste managers in the healthcare sector utilising the existing suite of units currently available in the waste management sector in Scotland and adapting those units to give them global relevance. It also illustrates the methodology used to develop associated training materials, one training module, PowerPoint based, was developed for each unit within the award, and the development process of quality assurance protocols applied to the new award to ensure accurate and fair candidate assessment. 
Due to the innovative nature of the new award and the lack of accreditation of the existing awards within the waste sector the author decided to develop a customized award and have it accredited to the National Qualification Framework. This would ensure that successful candidates would have educational currency  through achieving the new award.  The finalised award would consist of a range of units covering all aspects of waste management from collection to disposal and covering the associated topics of health & safety; maintenance; resource utilisation and environmental protection. 
In essence the new award would provide the candidate with sufficient knowledge and understanding to implement and manage effectively a new healthcare waste management system based on the candidate’s ability to identify and assess risk and to design mitigation measures to negate risk levels that were assessed as being unacceptably high.  
1 Introduction
Healthcare facilities produce waste through their activities and, as a consequence, they have a duty of care to ensure the correct management of that waste. Due to the nature of some of the waste types generated from a healthcare facility, there is an extra risk factor associated with them. In these cases, extra caution and care should be taken when managing the waste, as the waste has the potential to cause harm to the health of humans and to impact adversely on the environment.
Waste types generated from a healthcare facility are handled in various ways by different establishments. The perceived correct way of managing healthcare waste has been outlined in many publications, and ways to develop and improve healthcare waste management have been challenged many times in many different countries. Healthcare waste production is directly linked to the number of people that are associated with that institution (e.g. patients, medical staff, visitors, etc.).  A reduced capacity in infection control and negative impacts on the environment from poor healthcare waste management practice, are common worldwide as population growth and resource pressures challenge the healthcare waste management sector. 
Money is often the key to the success of good waste management practices; however, other factors contribute to the unsatisfactory state of some institutions. In many cases, the technology and financial aid is in place, but the lack of knowledge inhibits the realisation of good waste management practice. This poor practice regularly stems from lack of appreciation and understanding of the negative impacts caused by substandard waste management. In order to minimise infection, illness and injury through the management of potentially hazardous healthcare waste types, and to ensure the protection of the environment, safe management practices – from the point of generation to the point of destruction – must be adopted by all involved in the process.
It is necessary for any establishments that implement a waste management system to understand the fundamentals and the underpinning knowledge which creates the foundations of the management system. This is done through awareness raising and capacity building. 
In the UK, mandatory vocational training within the waste management sector shapes the success of many waste management organisations; from healthcare institutions to civic amenity sites. 
An award built on the basis of current existing qualifications, in line with best practice, delivered in institutions – especially in those which display a significant deficit in the area of proper waste management – could provide the appropriate candidates with the tools needed to improve or implement an effective waste management system for healthcare institutions.

2 Background
2.1 Healthcare Waste

Waste generated by a healthcare facility can be broken down into various waste streams and there is a popular misconception that all waste generated by a healthcare facility is hazardous. Around 80% of waste generated from healthcare activities can be classed as general waste, which is of a similar nature to domestic waste with only 20% of the waste being hazardous and by far the largest component of this latter amount is infectious material.

Waste types generated from healthcare activities can generally be broken down into  categories to facilitate the implementation of appropriate management protocols for each specific category as follows;

· General waste 
· Compostable waste
· Recyclables
· Infectious
· Cytotoxic/cytostatic
· Chemical waste
· Radioactive
· Sharps
· Pharmaceutical waste
· Waste Electronic and Electrical Equipment

Healthcare facilities are places where the persons, whether staff, patients or visitors, are at risk of contracting an illness or infection, and that risk is significantly increased as a result of poor waste management practice. Nosocomial infections are not uncommon, and in many cases, infection can spread beyond the perimeters of the facility. This can happen when untreated potentially infectious waste from the healthcare facility is sent to a landfill. Scavengers are then at risk of coming into contact with the infectious component of the waste and then becoming infected as a direct result of that contact. The infected people will then have to be treated by a healthcare facility. This creates a potentially cyclical and unnecessary chain of events which can ultimately be prevented during the first step of good waste management practice within a healthcare facility. By preventing the spread of infection, and breaking that cycle, valuable resources could be saved.
The World Health Organisation estimate that 20% of waste generated from a healthcare facility has the potential to be hazardous (e.g. radioactive, toxic, etc.), and 15% of that is classed as infectious. In addition, the infectious component of the waste is responsible for an estimated 8-16 million cases of hepatitis B, 4.7 million hepatitis C and over 100,000 cases of HIV, on an annual basis, due to the re-use of unsterilized needles. Through the correct treatment and disposal of the needles, many of these cases could have been avoided. 
The management of healthcare waste incorporates a variety of aspects, for example; current legislative framework, health and safety, environmental protection, infection control, risk assessment, etc. Waste management “best practice” guidelines encompass at each step of the waste management pathway from initial segregation, handling and movement, storage, through to transport, treatment and finally disposal. 

2.2. Current Practices

While there may be sufficient guidance on how to achieve good practice, the standard of good practice is very much relative to the country attempting to achieve it. For example, in one country, sealed cement pits may be used to dispose of sharps but in another country, high-tech incineration may be used. Both are examples of good practice – taking into account the relevant applicable legislation and resources available to them. Examples of good and poor practices can be found in any country.
 
It is also the case that the Best Practical Environmental Option (BPEO) differs from place to place on a country level and the same examples above could be used to illustrate the variations in a country’s interpretation of the concept of BPEO.
2.3 Healthcare waste management 

Sound waste management practice within a healthcare facility relies on a robust system for managing waste being communicated to all levels of staff or system stakeholders. This involves a good level of dedication, planning, organisation, understanding of relevant legislation, financing and full co-operation from all staff. It is particularly important that initiatives of this type are supported by senior management and more importantly senior resource management. A waste management audit and assessment should be carried out in order to assess current practices, identifying potential areas for improvement and the best waste management options available. This assessment and audit should include the following:

· Skills needs analysis
· Waste types generated
· Waste generators
· Waste quantities generated

As a result of this assessment and audit the healthcare facility should go on and produce a healthcare waste policy and a healthcare waste management plan. The policy should be widely circulated among all healthcare staff. Creating a waste management plan also aids financial planning and training programmes. By adhering to a waste management plan procedures can be outlined and communicated to all staff. 
One key aspect of the healthcare waste management plan is the training of staff. All staff should be competent in their area of work – and their training should be continued throughout their employment to keep up to date with current practices. This is continued professional development.
Record keeping is fundamental in waste management planning – especially for performance auditing, reviewing current practices and comparing previous practices. Record keeping creates baseline data which can be used to identify problem areas and areas where improvements have been made.
Planning also takes into account the resources available for healthcare waste management. Without careful planning and resourcing, system implementation will fail leading to a continuance of  poor practice and the resultant but avoidable risks to human health and the environment.

2.4 Healthcare waste management issues 

	Poor waste management can be caused by a number of factors. Lack of awareness/training, finance, human resources and poor waste disposal options are some of the main causes. However, other elements have an influence of the state of waste management. For example, the legal obligations to manage waste correctly may be non-existent, or the legal framework will exist but the ability to enforce it may not. The implications of poor waste management are potentially severe, especially where hazardous healthcare waste is involved.
	In the above regard there is also the matter of staff motivation. Staff members who are treated poorly, low paid and have low self-esteem are not motivated to perform their tasks well or effectively. Systems suffer where staff members have low self-esteem and where staff turnover is high.  This is particularly relevant in the waste sector and waste managers need to be mindful of this salient issue in personnel management.
2.5 Risks arising from poor waste management

One major aspect of good healthcare waste management is risk assessment. As part of the award, the candidates will achieve competency in the area of risk management.
The hazards associated with healthcare waste are numerous; however the risk factors are dependent on how the hazards are managed. Risks from healthcare waste management can fall under one or more of the following five categories:

1. Physical
2. Chemical
3. Micro-biological
4. Radioactive
5. Cytotoxic

In addition, waste generated in a healthcare facility can have one or more of the following hazardous properties:

· Corrosive
· Explosive
· Ecotoxic
· Irritant
· Flammable
· Reactive
· Mutagenic/teratogenic
· Infectious
· Carcinogenic
· Harmful
· Oxidising

Risks are present at every step of the waste management chain, therefore it is imperative that everyone involved in the waste management chain, has a clear understanding in their role in controlling or eliminating the risks involved.
The main impacts of poor waste management involve the risk of infection and disease, the risk of injury and the risk of environmental harm; however, current guidelines provide practices to mitigate these risks. Sharps management is often the focus of attention where poor waste management is identified within an institution, due to the associated dangers of physical injury and the spread of infection.
Improvements in practices cannot eliminate the hazard, but it can eliminate the risk. Awareness and training are paramount in managing risks – knowledge provides a gateway to not only mitigate the risks that arise, but to prevent them from occurring in the first instance and training provides the ability to put this knowledge into practice.

2.6 Intro to training/capacity building

Training and capacity building plays a key role in the safe management of waste. Since the hazards of medical waste are potentially lethal to large numbers of people, it is imperative that the people involved in the waste management chain are competent in fulfilling their role and have received adequate training in both the fundamental principles and the practical aspects of waste management. Often there is a lack of consideration for the waste management function within a healthcare facility as it is not perceived as core business, this can be particularly true due to the urgency or primacy of patient care. However, training highlights the responsibility of individuals and the potential severity of the mismanagement of waste during a lapse in responsibility. A healthcare waste policy should be established detailing the commitment of the institution with regards to the safe management of waste. 
To enforce the dedication of the institution to achieve best practice, and follow a training programme, a waste management policy should be created. Once the policy is created, it should be communicated to all staff during a training or awareness-raising session. These sessions should include information on the policy, and should explain all aspects of the policy. The roles and responsibilities of staff members should be highlighted, along with any relevant technical instructions. The development and circulation of an organogram would help illustrate the role and function of each and every system stakeholder. 
3 Aims
The use of the customised award aims to highlight gaps in the current healthcare waste management system of the facility, allowing the candidates to identify any flaws in their own system for managing. The educational level of the award means that it will be managerial staff who will undertake it. Through the award they will be given the tools required to implement a waste management system and training programme within their own facility.  Due to the comprehensive nature of the qualification, the candidate will be able to rectify the bad practice by implementing a training programme for all the waste management levels of the healthcare facility.
It is expected that this award will generate improvements in any healthcare facility with regards to;
    
· Healthcare staff competencies in waste management, infection control and cleaning service delivery
· Hospital cleanliness
· Intra hospital infection control
· Cleaning and waste services delivery  
· Management and staff accountability pertaining to the above
· Health & Safety in the waste management function
· Environmental impacts reduction

4 Objectives
The customised award was created with the following objectives in mind:

· Raise awareness in all aspects of the management of healthcare waste
· Improve infection control
· Provide information on best practice at a globallevel
· Provide the tools needed to promote good waste management practice
· Encourage and enable training and awareness raising throughout the healthcare facilities

5 Methodology 
5.1 Vocational Qualifications 

Within many sub-sectors of the waste management industry, training has accompanied and complemented guidelines for best practice. This need for training has developed because of the recognition that you cannot have awareness without training and vice versa. The knowledge base must be the foundation of competency and the ability to practice good waste management.
Until recently, within the UK, those persons responsible for the management of wastes at an operational level – from  operatives to managers – were required by law to prove that they were technically competent to undertake such a role within the waste management industry. In order to be recognised as technically competent in their area of operations a candidate had to undertake sector specific vocational training awards which in turn were provided, when completed, as evidence of technical competence. Once the candidate achieved the award from the national qualifications authority he/she was able to submit that certificate to the Waste Management Industry Training & Advisory Board who issued a second certificate known as a certificate of technical competence or COTC. This ensured that everyone employed in a management capacity within any sub-sector of waste management was technically competent  to do so, and in this manner the same standards applied throughout the waste management industry. 
This piece of legislation has now been relaxed for non-hazardous waste facilities in England and Wales but is still relevant in Scotland and Northern Ireland. The waste industry in the UK argued that due to the implementation  of a new, more comprehensive permitting system (IPPC) whereby the institution as a whole has to be permitted it was felt that the additional burden of the COTC was too onerous and in any event was now less relevant. 
The awards relating to waste management in the UK, at present, known as vocational qualifications, are awarded by two joint bodies: WAMITAB (Waste Management Industry Training and Advisory Board) and the relevant Qualifications Authority. The awards are based on levels one to four of the vocational qualifications system, with levels 3 and 4 being aimed at managerial level. 
The idea behind the vocational qualifications is that the candidates are assessed in their workplace using a range of assessment methods, rather than in an examination hall. This allows an individual’s ability to do a job to be assessed, rather than their understanding of the theory. 

5.2 Customised Award   

By creating a customised award, this training and knowledge base can be sub sector specific and delivered to a wider range of candidates, providing the same certification for individuals at an international level.
The award will offer an amalgamation of all aspects of waste management, relative to the applicable healthcare institute ensuring good practice and providing candidates with a marketable qualification. The aim is to provide intensive training in healthcare waste management using presentations by qualified assessors, hand-outs designed to supplement training modules, interactive exercises aimed at both problem solving at individual and group level which simulate the skills needed for real-life situations and a learning pack for each candidate.
The award covers all aspects of waste management over 20 units, of which 16 are mandatory and 4 are optional. The optional units will relate to recycling and the treatment of healthcare waste. For each unit, there will be one or more elements. Each element has performance criteria which the candidate must achieve, to demonstrate competence, through their work based assessment.  The assessor satisfies himself/herself that the candidate has achieved the performance criteria by using a variety of assessment methods including; observation, witness testimony, product evidence, prior learning, questioning, professional discussion & candidate statement. The evidence must be valid, current and authentic. Each performance standard sets out an area of competency to be achieved. 
In addition there are a series of knowledge and understanding points which should underpin the candidate’s knowledge of the unit and its elements.

5.3 Development of the Award

The function of the award is to provide the candidate with the knowledge and understanding to assess and audit the waste management function at a healthcare facility; to analyse the results and to develop a policy reflecting realistic aspirations for the facility and lastly to allow the candidate to write, implement and monitor the performance of a facility specific healthcare waste management plan. This plan and the implemented system will take cognisance of national legislation and best practice. In addition the training programme will provide the candidate with the resources to develop waste awareness programmes for in house delivery to key system stakeholders.

With this in mind, the core fundamentals of the award were seen as: legislative compliance, infection control, environmental protection, workplace health and safety through the introduction of best practice in healthcare waste management. The award was developed on the basis of a suite of existing awards for the waste management industry. These awards follow a basic template, with each award being broken down into units, those units being broken down into elements and each element has set performance criteria for which the candidate has to meet.  Using the basic template from the national qualification authority and working with individual units it was possible to develop a more current and internationally relevant award in healthcare waste management and treatment. Most of the work involved was ensuring that all of the award units and the supporting training materials were sufficient for purpose, relevant to industry requirements and reliable as a form of competence measuring. The template existed, but much of the information within the old award structures was out-dated and not relevant to the international arena. The award had to be standardised, but also maintain relevance within a broad spectrum of potential countries, as legislative compliance could not be compromised.

The training materials to supplement the award had to be sufficient enough in content to cover all of the performance criteria to be met. This involved the creation of 20 power point modules which will be delivered by a qualified assessor to all the candidates. In many cases, the guidance within the modules will not be current practice within the country; therefore adaptions have to be made to suit the specifics of any given country.
Guidelines for best practice within the UK were used to create the modules. The Department of Health have issued a memorandum for the “Safe Management of Healthcare Waste” which was used in developing modules aimed at conveying best practice. This ensures that the information supplied to the candidates will be current, valid and of a high standard. It is understood that “best practice” within the UK cannot always be achieved within other countries however, by providing an insight to best practice, there is standard to aspire to. In addition the modules also take cognisance of World Health Organisation (WHO) Guidelines in regard to the management of healthcare waste. Where nations have their own robust guidelines in this regard, these will be incorporated into the training materials as will national strategies, policies and legislative instruments.
For example the legislation within each country will differ in regard to the  the colour coded system for waste stream segregation, and certain documents may be required in one country but not another. To maintain legal compliance within the relevant countries, the training will be adapted to suit.
The training materials are developed in such a way that they have a core of generic information which can be adapted to suit a number of different scenarios. An initial assessment will be done for both the candidate, to establish their level of knowledge & understanding, and of their healthcare facility, to establish the level of operational performance and applicable legislation etc., so that the training can be adapted to suit each individual purpose. The training modules also contain many visual illustrations to make them easier to be understood – even by those who do not have a good grasp of the English language.
Following the accreditation of the award, the award will be under constant review by the Scottish Qualifications Authority (SQA) the awarding body and the external verifier in regard to the quality assurance of the award delivery and the administration of the candidates by the Centre.. This guarantees the credibility of both the Centre and the awards themselves. The award can only be delivered by qualified assessors, and similarly, the work done by the candidate can only be internally verified by a qualified internal verifier. Both of the above persons are employed by the Centre however only after they are approved by the SQA/WAMITAB. 
The ability of the assessors and verifiers, are monitored by WAMITAB, using a Continued Personal Development record scheme. Assessors and verifiers must maintain relevant experience and work within the sector.
The award itself will be mapped to the Scottish Credit and Qualifications framework meaning that it will have educational currency across the EU.
Lastly the training modules and the trainers delivering them are being accredited by the Chartered Institution of Wastes Management (CIWM). 

5.4 Delivery of award

As most of the information relating to the award is delivered through the use of PowerPoint presentations by the assessor the learning component of the award is primarily done in a classroom style environment where candidates can work as individuals or in small groups. The candidates must compile a portfolio, consisting of workplace based evidence, to demonstrate their competence in the areas defined by the performance criteria. The candidates will use the information and guidance from the training module presentations to facilitate this process. To ensure the candidate understands the information given during these learning sessions, written and simulation exercises will be used to stimulate discussion and candidate interaction. These exercises also test candidate knowledge and ability, and can be used as supporting evidence when completing their portfolio.
The assessors will be experts in healthcare waste management, and will be available to share their knowledge and experience through question and answer sessions during their presentations.
The exercises will be more interactive, with smaller groups, where the candidates can apply their knowledge of health-care waste management principles and the assessors will provide the guidance to ensure the exercise is done correctly. 

5.5 Assessment

Once the presentations for all the modules have been completed, and the candidate has compiled a folder with their evidence, the assessor can then assess the candidates and their work individually. This will involve a final assessment of the candidate at work where questions can be asked to assess the knowledge of the candidate. A second assessment will be of the candidate’s portfolio. This assessment is both internally and externally verified to ensure transparency and consistency in assessment. The evidence gathered must meet all the performance criteria set out in the award. If extra guidance is needed, the candidate will receive help from the assessor to achieve the standards.
	
6 Conclusion
The role of vocational awards have proved to be valuable in creating effective and standardised safe waste management techniques in many fields of waste management in the UK. Many countries will reap the benefits of having an educated workforce managing safe systems of work especially where hazardous waste streams are involved. This type of vocational training encourages the implementation of best practice which minimises risk to public health and the environment. There will indeed be challenges to be overcome, but the benefits to be gained from such a vocational training programme will far outweigh the cost or effort of overcoming these challenges. 
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