SKILLS FOR THE 21st CENTURY CHEMICALS INDUSTRY
A Report by the

Skills Network Group of the Chemistry Leadership Council

EXECUTIVE SUMMARY

This Report, from the Skills Network Group (SNG) of the Chemistry Leadership Council (CLC), develops the recommendations on Skills in the Chemicals Innovation and Growth Team report. 

It is designed to shape the future agenda for Cogent and other Sector Skills Councils (SSCs) serving the Chemicals industry to enable the industry’s skills needs to be articulated clearly and coherently. Its recommendations are actions that need to be taken now in order to meet the industry’s needs for the next ten to fifteen years, so that the Chemicals industry can Seize the Agenda to Profitable Growth set out in the Chemicals IGT report.

A real opportunity exists for Cogent and the other SSCs to show leadership in shaping and driving the strategic skills agenda for the whole of the Chemicals industry, and for providing a focal point for the industry in charting its way through the large number of activities and mechanisms available to support and develop the industry’s skills base. Cogent should seize the opportunity to work with all the stakeholders to bring greater coherency into the system at both the local and national levels, as well as articulating clearly to all the stakeholders what needs to be done.

The Chemicals industry has significant skills gaps at both plant operator and graduate levels. For an industry that has both a strong record of technological innovation and a strong record of driving down its costs, it is likely that in 10 years time it will need fewer but more highly skilled and technology-literate employees who will be expected to operate more flexibly and across existing skills boundaries. But at present, the industry has too few people trained and working to a minimum standard of NVQ Level 3 (A-Level equivalent). Upskilling the Chemicals industry workforce to NVQ Level 3 is a major challenge for the industry.

With that in mind, the Report makes a set of recommendations on the need for a Gold Standard for the Chemicals industry workforce, against which individual companies can measure themselves and training be structured. The Gold Standard should define the skills, competences and qualifications that the Chemicals industry will need if it is to be world-class, and thereby act as a unique selling point for the Chemicals industry in the UK. The focus of the Gold Standard should be on the industry’s Licence to Operate – including the skills needs associated with the Sustainable Development agenda - and improving its Productivity. Ultimately, it will extend into other areas such as Innovation. Cogent should drive this work forward.

There is a need for a better understanding of innovation processes within the Chemicals industry, and to develop processes for identifying future science, technology, engineering and management needs and what these will mean for future skills and competences within the workforce. Shortages in particular academic disciplines need to be addressed urgently. The Chemicals Leadership Council should drive this work forward.

The Chemicals IGT report identified a sharp decline in the number of students studying Chemistry and the Chemical sciences. For an industry that relies on innovation to deliver value-added, this is of real concern. The decline in students is impacting directly on university Chemistry courses. Against the declining graduate base, the Chemicals industry is concerned about the shortage of graduates with particular specialities, for example physical organic and analytical chemists. 

The Chemistry Leadership Council should take a lead in delivering key messages about the stimulating and rewarding career opportunities offered by the Chemicals industry for all employees. It needs to work with the Professional Bodies to formulate advice to Government on how to engage with the greatest number of schools to encourage the best students to study and follow a career in the Chemicals Sciences and Engineering. It is in this context that the opportunity the industry has for fashioning a genuinely sustainable future for humankind becomes so important in attracting young people.

It also needs to work with the Professional Bodies to set out for the universities the skills and knowledge the Chemicals industry is looking for in its graduates and post-graduates – it is important that the university base maintains a flexible and broad-ranging approach, from the rigorously academic/research-based output, though broader, more applied degrees, to a more vocational approach through Foundation degrees. Barriers between the academic and the vocational approaches, and between different academic disciplines - such as between Chemistry and Chemical Engineering - need to be broken down. 

Human Resources are too often seen by the Chemicals industry as a cost rather than a source of value, with cost-cutting measures often falling first on training and upskilling budgets. There is a need for a culture change within the industry and the lead must come at Chief Executive and Main Board levels. Although it is difficult to quantify benefits of training and upskilling on a company’s financial performance, it can be done as the example from C6 Solutions shows. This requires robust case studies of how particular companies have succeeded through putting training and skills investment at the top of their agendas. There is a need for Cogent to develop mechanisms for quantifying the value-added from training, in consultation with exemplar companies both within and outside the Chemicals industry.

Having the broadest pool of talent within the workforce is essential for creativity, innovation and productivity. It is the mix of people that generates the creative spark. The Chemicals industry needs that spark to give it its competitive edge. But developing a more diverse workforce is low on the Chemicals industry’s agenda. Its workforce remains predominantly white and male, and will remain so unless positive action is quickly taken. 

In order to catalyse change, the Chemistry Leadership Council, together with Cogent and the Trades Unions, needs to take a leadership role in promoting a more diverse workforce in the Chemicals industry. Partnerships should be forged to develop clear guidance for the Chemicals industry. Companies themselves should take action to raise awareness of the importance of diversity within their workforces - with senior management showing leadership and being accountable in the same ways they are accountable in other business areas.

Government needs to allow a period of consolidation to allow the recent changes on skills delivery mechanisms to become established. 

SUMMARY MESSAGES AND RECOMMENDATIONS

Message to Industry: The Chemicals industry must ensure that its people and skills investment moves towards the top of its agenda if it is to achieve its objective of long-term sustainable development and profitable growth. Financial and other pressures lead it to focus too much on its immediate future, and it must look beyond this. The Chemicals industry must promote itself as an employer which can attract the best students by offering the most stimulating and rewarding careers. There is a need for a major culture change within Chemicals companies on how they value capital in all its forms – and in particular human capital - and their approach to training and upskilling. This culture change must be driven from the top. Chemicals companies must engage fully with Cogent (and the other SSCs) to develop and implement a comprehensive Sector Skills Agreement (see Annex F). The Chemicals industry must take ownership for Cogent both in terms of funding and defining Cogent’s agenda.

Message to Cogent (and other SSCs): They must show leadership in the development and implementation of the Sectors Skills Agreement and use this to shape, and drive forward the strategic skills agenda on behalf of a Chemicals industry that is seizing the agenda to sustainable development and profitable growth. Integral to this  should be a strategic plan for upskilling the workforce based around the Gold Standard. They must articulate the Chemicals industry’s skills needs clearly to DfES and others, including the Devolved Administrations on the supply side. Cogent must identify mechanisms for quantifying the benefits of training and upskilling on a company’s bottom line, and develop case studies of best practice from exemplar companies. These are significant responsibilities and the SNG has concerns that Cogent, as currently resourced, will be unable to do deliver what is required. Cogent should, as a matter of priority, ensure that it is adequately funded and resourced to enable it to discharge its important remit on behalf of the Chemicals industry. Cogent needs to work closely with the chemical industry and it should utilise the Skills Network Group to advise on strategy and as a body to facilitate wider engagement of the industry.   

Message to the CLC: The CLC needs to develop and deliver a set of key messages about the importance of the Chemicals industry to the UK economy, the contribution it can make to a more secure and sustainable future, the opportunities it offers for stimulating careers, and the need to encourage and substantially increase diversity within the workforce. The CLC should aim to become the key interface between the Chemicals industry, Government, the professional bodies and the whole university base. It should ensure that the recommendations below are implemented, and review progress at appropriate intervals with Cogent and the other key players.

Message to Government:  A period of consolidation is required on the supply side, to allow the recent changes (formation of sector skills councils/learning and skills councils and new vehicles such as Apprenticeships and Foundation Degrees) to bed in.  Management of learning has become very complex with large numbers of organisations involved; SSCs and LSCs are attempting to remedy this situation but more focus and engagement with industry is needed.  Overall, the Chemicals industry finds the plethora of mechanisms and organisations confusing and not very visible to the user communities. Priority should be given to simplification and developing a route map to educate the industry on skills activities and the support available.

Recommendation 1: The Chemistry Leadership Council on behalf of the Chemicals industry should give their full support to Cogent with the clear proviso that Cogent must significantly increase its focus on and the resources it devotes to the Chemicals industry. Cogent in consultation with the Skills Network Group must then lead the development of the Sector Skills Agreement and through this ensure there is a comprehensive Skills Road Map setting out the industry’s future skills needs and the mechanisms by which these needs will be met. 

Timeframe:  March 2005

Recommendation 2: Cogent, working with the Skills Network Group, PICME and other national and regional bodies, should develop a Gold Standard for the Chemicals industry. Initially this should cover Licence to Operate – including the skills needs associated with the Sustainable Development agenda - and Productivity, with special focus on upskilling to NVQ Level 3.  It should clearly articulate the specific skills and competencies needed to achieve the necessary standards in both these areas, as well as the resources needed to achieve them. The Gold Standard should then be extended to include Innovation (see below), in consultation with the Chemistry Leadership Council’s Futures and Innovation Groups, and in particular the Innovation Task Force. Companies and training providers should then work in partnership to structure and deliver accredited training programmes based on the Gold Standard. Cogent should seek to persuade government to align funding with accredited qualifications under the banner of the Gold Standard for the industry. 

Timeframe: June 2005

Recommendation 3: The Chemistry Leadership Council and the Chemicals Innovation Centre should work with the industry to develop a process for identifying future science, engineering and technology needs, and the associated skills and competences needed. In parallel, the Innovation Task Force should develop a set of projects on the skills needs at each stage of the Innovation process. The results of all these strands of work should be articulated to Government and the professional bodies (for example the RSC and the IChemE) in order to influence the shape and content of chemical science, engineering and technology education. They should then be incorporated into the Gold Standard. 

Timeframe: June 2006

Recommendation 4:  The Chemistry Leadership Council needs to issue clear statements on the breadth of opportunities offered by the Chemicals industry in the 21st century in terms of a stimulating and rewarding career. It needs to work with the professional bodies to formulate advice to Government on how to engage with the greatest number of schools to encourage the best students to study and follow a career in the Chemical Sciences and Engineering. It needs to articulate to universities exactly what the industry is looking for in university degree and post-graduate courses in Chemistry, the Chemical sciences and Engineering, and changes that need to be made. It needs to work with the Professional Bodies and other key stakeholders to break down the barriers between different disciplines, and to ‘raise the bar’ in terms of portraying the industry as one of the key delivery agents in securing a more prosperous and sustainable future.

Timeframe: December 2005

Recommendation 5:  Cogent, working with the industry through the Skills Network Group, should develop case studies from exemplar companies, both within and outside the Chemicals industry, to quantify the benefits of training and development to companies’ bottom lines. 

Timeframe: December 2004

Recommendation 6: The CLC must make clear public statements in support of a more diverse workforce in the Chemicals industry, and encourage all stakeholders to set the business case for diversity in the workplace. To support this leadership, Cogent and the Trades Unions should enter into a partnership agreement with the appropriate agencies to develop clear guidance on the development of an inclusive culture for the industry. Individual companies should positively embrace this inclusive culture and formally commit to putting the guidance into practice. 

Timeframe: June 2005

Chapter 1
Introduction
The capital intensity of the Chemicals industry means that it tends to focus on capital investments rather than on its people. But to be successful it must attract and retain high calibre people with high-level skills. Its poor reputation and the perception that it is continually downsizing, means that it has difficulty competing for the best recruits. Frequent changes in ownership and the fragmented nature of the industry have led to short-term operating goals and a lack of critical mass in training programmes.  It has poor links with the supply side, whose operations it finds complex and difficult to access. Its workforce sees a lack of linearity and linkage in vocational qualifications. This report from the Skills Network Group seeks to achieve industry buy-in on the future skills needs of the Chemicals industry.

The Chemicals industry
 needs a workforce that has the right skills at the right levels.   A successful Chemicals industry must: 

· attract and retain high calibre people with high level skills

· achieve an appropriate balance of academic and vocational skills

· draw on the widest possible pool of people and recognise the benefits diversity brings to innovative capacity. 

In particular it must create a culture that encourages its recruits to be creative and challenge the status quo. It must be more innovative. It must be more actively involved in Government policy decision-making and respond to some of today’s ‘big picture’ challenges such as sustainable development.  
The Chemicals industry has the responsibility to train and equip its workforce with appropriate skills as its requirements evolve.  It is some way short of world-class judged by the amount of time companies devote to training.  The current age distribution for employees within the industry is skewed towards the older age groups. This points to potential shortages as current employees reach retirement age and at a time when there is a reduction in the numbers of students studying the physical sciences, technology, engineering and mathematics.  It is clear that the industry needs to appeal to the widest potential employment pool. 
The Chemicals industry needs to provide interesting and challenging careers if it is to recruit the best people.   It is perceived as technical and male dominated, and its poor reputation is having a real impact in attracting and retaining employees with the skills required to underpin future industry success.   The MORI survey found that only 20% of the general public would choose to work in the Chemicals industry.  The industry faces many challenges and must ensure its workforce has the right skills sets for the future, identifying skills shortages and up-skilling to world-class.  

The Government’ Skills Strategy 21st Century Skills: Realising Our Potential makes clear there are many strengths in the way skills, learning and qualifications are developed in the UK. The Skills Strategy sets out the Government’s agenda for acting on both the demand for, and supply of, workforce development as a major contributor to improving the levels of skills and productivity. It commits the Government to creating a more demand-led, responsive and flexible training system delivered through the Skills Alliance (jointly chaired by Secretaries of State for Trade and Industry and Education and Skills); a joint DfES/DTI Leadership and Management Unit; a joint DTI/DfES sponsored Skills for Business Network of Sector Skills Councils leading the development of Sector Skills Agreements; and Regional Skills Partnerships. The Chemicals industry and Cogent need to ensure they are tapped into these developments.
The Skills Network Group

The formation of the Skills Network Group (SNG) was a direct recommendation of the Chemicals IGT report. It was set up to make recommendations on how to increase the business performance of chemicals companies by improving and broadening the skills base of their employees. 
The membership of the Skills Network Group is deliberately very broad and consists of representatives from the Chemicals industry, Sector Skills Councils, Universities, Trades Unions, Government and Professional Bodies (Membership at Annex A).

Its Overall Objectives

The overall objective for the SNG is to increase business performance of chemicals companies by defining what needs to be done now to meet industry’s skills needs for the next 10-15 years so that the industry can Seize the Agenda to Profitable Growth as set out in the Chemicals IGT report. 

This report is designed to shape the agendas for the Sector Skills Councils covering the Chemicals industry (in particular Cogent), as well as sending clear messages to the Chemicals industry, the Sector Skills Councils, the CLC and Government.

Its Specific Objectives

The SNG is seeking to achieve broad buy-in from the Chemicals industry on its future skills needs, in particular:

· those underpinning its licence to operate and its future productivity

· for scientific and technological innovation 

· at apprentice, university graduate level and above

· to develop the industry case for skills investment in the future, including how business performance can be improved through skills enhancement; and 

· to develop a plan to improve Diversity within the industry.

General Messages

The Skills Network Group endorses the concerns outlined in the CIGT Report and supports the view that the industry needs to improve its skills base as one of its highest priorities. This should include setting benchmarks and standards for the industry as a whole.

Innovation and training are not separate entities.  Usually, Innovators cannot be world-class without having world-class skills and training. Innovation is the life-blood of the Chemicals industry. Which means that a workforce with world-class skills is an essential element of competitiveness. The evidence is that this essential element has been neglected over the recent past and urgent steps are needed to change the position.

Investment in Skills by the Chemicals Industry

The industry is focused on investing in capital and technology rather than in people; its focus is more on return on capital rather than getting the most out of its workforce per se.  Its skills investment is often to meet short-term goals. It needs to take a longer-term strategic look at training if it is to achieve profitable growth.  The UK chemicals industry averages under five days training per employee against around 12 for world-class companies.  There are some beacons of excellence but often the culture does not have skills at the top of the agenda.   More often training is seen as a cost not as an investment, in an industry that is driven by cost reductions and restructuring - employment in the industry has fallen by 70,000 since 1990, to 170,000 now.  The Chemical IGT’s Profitable Growth scenario means the industry will need to have more highly skilled and technology literate employees operating flexibly across existing skills boundaries.

Government intentions to expand workforce development training represents a real opportunity for the Chemicals industry, and Cogent and the Learning and Skills Councils, to seek support for its training plans. For example, all Learning and Skills Councils (LSCs) are undertaking strategic area reviews, a central focus of which is putting employers and workforce issues at the centre of LSC investment. If the Chemicals industry is to benefit from this, it will be crucial to ensure wherever possible that the training undertaken leads to transferable qualifications that the LSCs can support. Furthermore it will be vital to ensure that LSCs and SSCs have a clear understanding of the industry’s needs and that they direct funding and other resources into mechanisms that industry supports and is confident will meet their needs.

Frequent changes in company ownership and business strategies often result in shorter-term operating goals.  Industry is earning low rates of return at the moment. Skills and upskilling needs to be seen as a long-term strategic issue, and employers need to see the value of working collectively in local clusters - for example, Modern Apprenticeships (MAs) need to be driven at cluster level.

There is a need for the Chemicals industry workforce to see more evidence of better linearity and linkage in the vocational and academic education system, with clear progression from NVQ Level 2 to NVQ Level 3 through MAs, Foundation Degrees and HNCs to Honours Degrees for the most talented (see Annex B for a case study on Foundation Degrees).  Cogent must bring all this together via ‘career progression’ for people in industry. More generally NVQ in Continuous or Business Improvement needs to link more closely to particular technologies for example chemical and control engineering.  More flexible learning modules, in terms of content and delivery, must be established.  

Cogent should monitor development of Foundation Degrees for the Chemicals industry and make recommendations to DFES on funding for any new programme identified to fill any gaps in provision.  They should ensure that existing best practice is spread.  A project should be developed with DFES to publish some of the best distance learning material already available and disseminate it widely. Ways should be investigated to encourage participation in Foundation Degrees, such as the feasibility of offering student bursaries.  One or two successful programmes should be kite-marked to publicise the value to both employers and potential students.

Fragmentation of the Chemicals Industry

The Chemicals industry is fragmented. This has meant that increasingly more sites are deemed too small to justify their own training divisions. Small and medium-sized companies in particular, which face difficulties in releasing staff, see the workplace itself as the centre of education and learning.  Coupled with the ageing workforce, the industry can no longer guarantee importing highly trained individuals following downsizing elsewhere and this is particularly the case for contractors.  

The Chemicals industry needs to sell itself to attract the best people for Modern Apprenticeships, Foundation and Honours degrees etc. Companies are fishing in the same pool for similar skills and this pool has become increasingly competitive.  The industry is not well connected to the supply side. The industry’s reputation is having a detrimental effect - especially on graduate recruitment and on its attractiveness to young people. This is a significant issue for the Chemistry Leadership Council and in particular for its Futures Group. All this is exacerbated by the fact that the supply side seems to the industry to be in a state of continuous change.  

Chapter 2.
Current and Likely Future Skills Gaps and Shortages
There is a dichotomy between regional reports identifying skills shortages at plant operator levels, and feedback from companies indicating no great difficulty at present in filling vacancies. However companies report skills shortages in particular academic disciplines – particularly in the Chemical sciences - and gaps in management, leadership and communication skills in their workforce. In the future the industry is likely to need fewer but more highly skilled and technology literate employees operating in more flexible ways and having strong management and communication skills. The objective should be a workforce upskilled to NVQ Level 3 as a minimum. There is a need for mechanisms to identify future skills needs.

Skills shortages exist where there is a genuine lack of adequately skilled individuals available in the accessible labour market.  For the Chemicals industry this is not a short-term issue but will become crucial over the 10-year period because of the adverse demographics within the industry. Skills gaps exist where employers feel that their existing workforce have lower skill levels than necessary to meet their business objectives, or where new entrants to the labour market are apparently trained and qualified for occupations but still lack a variety of the skills required.

Most reports identifying skills shortages are very broad-brush and non-specific which reflects industry’s difficulties in drilling down let alone quantifying.  If the industry is to Seize the Agenda to Profitable Growth set out in the Chemicals IGT Report as well as taking the maximum advantage of the Government’s 10 Year Agenda for Science and Innovation, it is going to hit the skills shortages sooner rather than later.  It needs to take steps now.

Skills Shortages at Operator level

Regional Chemicals Initiatives’ and other reports show evidence of a very broad range of skills shortages throughout the process workforce - operators, chemical engineers and people with the necessary business improvement skills at all levels – at NVQ, graduate and PhD levels - as well as a shortage of power and control tradesmen and craft grade engineers, laboratory staff, instrument technicians, contractors, construction staff and scientists capable of operating within and managing multi-disciplinary teams.  

There is evidence of shortages on the downstream Chemicals side, for example 75% of coatings companies are reporting skills shortages.  

Downsizing within the Chemicals industry has meant that experienced people have traditionally been available to satisfy requirements, and therefore skills shortages have not been recognised as a strategic issue by industry Chief Executives.  

At the same time, the industry relies on external skills providers (agencies) to fill short and long-term gaps.  The skills base that these providers have relied upon is in decline, and they see more sharply than the industry itself the need for recruitment and development of people in the industry.  Programmes are being developed in the UK regions to address this with regional support and involvement of Learning and Skills Councils, and it is important that the CLC with Cogent understands what is available, and that they are developed with the national agenda in mind.  (A solution using regional focus to build interest in applicants and provide suitable training is being proposed on Teesside and may be a good model to build on elsewhere.) 

However, there is a real dichotomy between skills shortages identified in Regional Chemical Initiative reports and feedback from individual companies. The overall picture is that individual companies are not experiencing significant difficulties in recruiting particular skills sets among their operators, with one or two exceptions for example instrument technicians. 

Shortages in particular academic disciplines: the Chemical Sciences 

The position here is rather different. 

The Chemicals industry requires its graduates to have a fundamental understanding of the principles of chemistry, together with the necessary mathematical and biological principles.  The Chemicals and Pharmaceutical industries need world-class physical organic chemists, especially synthetic organic chemists who are comfortable with quantitative methods (for example kinetics). It also requires high levels of practical competence in analytical methods, the absence of which in some graduates is a widespread concern.

The UK has strong programmes in molecular recognition and in mechanistic biochemistry, but lags in extending physical-organic methods into other fields eg 

· electron transport

· homogeneous organo-metallic catalysis 

· the influence of solvent reactivity and organic materials science. 

There is also a need for analytical chemists, and in particular a more coherent approach to the education of students in:

· analytical chemistry

· the development of unique instrumentation, and 

· greater recognition of the role of chemometrics, informatics, mathematical modelling and computational science. 

None of these is of particular strength in the UK Science base (see the RSC Study: Chemistry at the Centre). 

The industry also needs more 

· computational chemistry specialists and data and information manipulators 

· students at Post-Doctoral level in general

· environmental analysts 

· quality assurance personnel.

It also needs scientists capable of operating within and managing multi-disciplinary teams.

Skills Gaps

These relate to the skills missing within the existing workforce. They are predominantly at management and supervisory levels, although they also extend to include skills of technicians and operators.

Management Skills

Gaps in Management skills have been identified, particularly:

· leaders


· high quality supervisors


· managers of multidisciplinary and interdisciplinary projects

· supply chain and continuous improvement managers 

· core technical support skills

· sub-contractor management skills 

· marketing including good marketers

· IT

· innovators  

There are other more generic gaps:

· core skills – literacy and numeracy

· good communicators

· good team-workers

· problem-solvers and forward thinkers

· organisers and planners

· sustainable development competencies

· individuals who take initiative and responsibility

· individuals looking for self-improvement, motivation and learning

· individuals with a technical understanding of the regulatory environment (which is increasingly moving towards a more risk-based approach)

There is a clear need to identify skills standards for the Chemicals industry as a whole: NVQ Level 3 or equivalent should be the target – and increasingly, the Chemicals industry now focuses recruitment on those with at least Level 3 qualifications. But it is estimated that around half of all current employees are only at NVQ Level 2 equivalent which is very close to the average for manufacturing as a whole.  For example, a North West Chemicals Initiative study found only 48% of the Chemicals industry workforce to be at the equivalent of Level 3 or above. If the industry is to Seize the agenda to Profitable Growth and continue to secure its Licence to Operate, then a major upskilling effort will be required to bring the industry workforce to at least 65% at NVQ Level 3 or above.

In the Future

In the future, the industry’s skills needs are still likely to be dominated by companies increasingly seeking to drive down their cost base. At the same time the environmental impact of the Chemicals industry will take an increasing profile and resource, and IPR will increase the burdens on process research and development.

The breadth of businesses using and processing chemicals is vast, and is becoming ever more dynamic. As a consequence the technical skills required by the workforce are constantly changing. This means a need to build underpinning technical know-how, for example to City & Guilds 0603 Level 3 or to Foundation Degrees (NVQ Level 4) – with flatter organisations and more complex technology (particularly IT) employees will need to have greater command of the plant and the equipment they operate. This applies not only in production, but also in laboratory and office environments.

Overall, the industry will need fewer but more highly skilled and technology literate employees who will be expected to operate more flexibly and have cross-cutting and change-management skills.  Technology will be the main driver for upskilling the workforce and filling skills gaps.  Competency Standards, which individuals and workforces as a whole must achieve before they are allowed to operate eg in the Pharmaceuticals industry, are likely to extend into the Chemicals industry.

Recommendation 1: The Chemistry Leadership Council on behalf of the Chemicals industry should give their full support to Cogent with the clear proviso that Cogent must significantly increase its focus on and the resources it devotes to the Chemicals industry. Cogent in consultation with the Skills Network Group must then lead the development of the Sector Skills Agreement and through this ensure there is a comprehensive Skills Road Map setting out the industry’s future skills needs and the mechanisms by which these needs will be met. 

Timeframe:  March 2005

Chapter 3: Setting a Gold Standard for the Chemicals Industry

There are increasing pressures placed on the Chemicals industry to demonstrate its compliance with health, safety and environment legislation, and be pro-active in these areas. At the same time, increasing global competition means that the industry continually needs to improve its productivity to be world class and its workforce will increasingly be looking to take advantage of continuous personal development. Innovation is vital to the Chemicals industry, but its R&D expenditure in the UK is below world-class levels, and the skills needed to be successful at innovation are not well understood. There is a need for industry-wide standards in these areas. At the same time, companies must be encouraged to develop exciting and engaging training opportunities with relevant providers using state-of –the art delivery methods.

To compete globally, the UK Chemicals industry needs a world-class workforce which has the necessary skills and competences, and one which is recognised as such by potential investors inside and outside the industry. An industry which raises its game on skills will automatically be seen as a provider of highly desirable careers. It will therefore have a greater choice in terms of which individuals it recruits. To achieve this, the Chemicals industry needs to set itself a Gold Standard.

Benefits of a Gold Standard

The Gold Standard should define the skills, competencies and qualifications that the Chemicals industry needs if it to be world class.  This will enable the industry to be measured and benchmarked against its competitors.  Employers within the industry will be able to measure their companies’ capability against an industry-recognised standard. This will enable the industry to define its strategic skills needs and articulate its requirements so that supply and provision at all stages of the education process can be influenced.  This will in turn, ensure that skills provision for the industry is demand driven, not supply led.

The Gold Standard should not seek to be all-embracing at the outset. This risks diluting focus, which at the start should be on two key areas: Licence to Operate and Productivity. It could then extend further to incorporate Innovation.
Licence to Operate

The chemicals industry is facing increasing pressures to demonstrate compliance with Health, Safety and Environmental legislation, and increasingly regulatory bodies are requiring demonstration of workforce competencies (as with the Pharmaceuticals industry). Beyond that, its future competitiveness depends in no small measure on its capacity to innovate (in terms of both new products and processes), including for the more sustainable use of chemicals in society.

The Chemicals IGT Report highlighted the need for the industry to develop new standards and operational excellence. It also highlighted the considerable scope the industry had to be pro-active in taking steps towards self-regulation and pursuing best practice, by which means it would demonstrate just how seriously it was taking its health, safety and environmental responsibilities, and its commitment to the Sustainable Development agenda. This would help it to earn a better reputation.

This will necessitate an explicit commitment to go beyond the traditional health, safety and environmental training that has historically been defined as Licence to Operate and formally build this wider remit into the Gold Standard. The DTI is currently developing a set of core competencies as part of its Corporate Social Responsibility agenda, and DfES has given the Learning and Skills Council an explicit sustainable development remit.  The industry will need to work with Cogent to ensure that these minimum standards (covering areas like business ethics, supply chain management, corporate responsibility, human rights, diversity, stakeholder engagement and communications) are embedded in the Gold Standard from its inception.  There will be further opportunities to deepen commitment to filling this gap on the basis of proven best practice in leading companies.

Productivity 
The Chemicals industry is a global industry. There is increasing competition from Asia and Eastern Europe as well as increasing complexity of process technology and product specification.  Progressive shortfall against world-class productivity benchmarks hinders businesses.  The increasing demand for Continuous Personal Development from current and future employees at a time when there is some resistance to training from older age groups contributes to the pressures facing the industry.  There is some concern that Learning and Skills Council money is too strongly geared to under-25 year olds, although recent DfES announcements state that this age limit will be scrapped for apprentices.

Management, leadership and communication – both within companies and to the external stakeholders - are critically important areas for business, and ones where the Chemicals industry has real skills shortages (see Chapter 2). Some elements of Investors in People will be need to be incorporated, for example skills development being driven by the business plan and a commitment to lifelong learning. 

World-class manufacturing processes are needed if the industry is to compete successfully. PICME, EPICC and regional centres for innovation (such as the Centre for Processing Innovation in the North East) are actively raising the performance of the Chemicals industry, and skills development is an integral part of their programmes. 

Contractor competence frameworks (possibly building on the Contractor Passport scheme) will also need to be included.

Recommendation 2: Cogent, working with the Skills Network Group, PICME and other national and regional bodies, should develop a Gold Standard for the Chemicals industry. Initially this should cover Licence to Operate – including the skills needs associated with the Sustainable Development agenda  - and Productivity, with special focus on upskilling to NVQ Level 3.  It should clearly articulate the specific skills and competencies needed to achieve the necessary standards in both these areas, as well as the resources needed to achieve them. The Gold Standard should then be extended to include Innovation (see below), in consultation with the Chemistry Leadership Council’s Futures and Innovation Groups, and in particular the Innovation Task Force. Companies and training providers should then work in partnership to structure and deliver accredited training programmes based on the Gold Standard. Cogent should seek to persuade government to align funding with accredited qualifications under the banner of the Gold Standard for the industry. 

Timeframe: June 2005

Innovation

Innovation is undertaken by business, and is a business process. The Government’s Report in 2003 Competing in the Global economy: the innovation challenge sets the agenda. The Innovation process itself is complex and not well understood, in particular the management and leadership skills at each point in the innovation process.  A combination of market intimacy and strong cross-functional team-working is an essential pre-requisite for success. A wide variety of skills are required to transform ideas into money; some can be taught and some gained through appropriate experience. It is critical, however, that the innovation process is viewed as a whole and that the very different skills challenges of each project are identified and resolved using the best practice available. 

There has been much work undertaken on the innovation process in individual companies and working in co-operation with business schools and consultants. But this is fragmented and has focused on the organisation of the process and on the development of the competencies required to pursue it. There is no standard model; rather there is a wide body of knowledge that can be adapted to the needs of specific situations. Some skills such as entrepreneurship are beginning to be taught at universities; others such as increasing innovation speed and success rate might also form part of Continuing Professional Development for the industry’s scientists and technologists.

The Chemicals IGT Report showed that the UK chemicals sector spent 2.2% of sales on R&D investment, compared to 4.2% internationally. More significantly, the UK companies spent £3.8K per employee on R&D, while £8.5K per employee was spent internationally. In order to maintain its position in the global chemicals markets, the UK companies must be encouraged to aim for international levels of investment in both R&D and training.

There are some notable exceptions – UK pharmaceuticals and biotechnology companies invest over 14% of sales in R&D (compared to 13% globally) – £29.3K

per employee compared to £27.6K globally. Over the last year, UK companies in the health and personal care sectors increased their investment in R&D by 22% and 10% respectively compared with 7% and 5% globally. 

High value added Chemicals companies need to invest more in R&D to attract the best researchers, and be more willing to share the investment risk.  They must also maintain UK strength in discovery and early phase outsourcing by encouraging spin-outs/venture funding etc. 

At the same time, high investment in R&D is concomitant with high investment in technical training. It is imperative that any links between high levels of business performance and a highly trained workforce are articulated for the benefit of other sectors.

Overall, there is a need for a more integrated approach for the development of Innovation competences. The aim should be to create a national framework that will both accelerate and bring improved coherence to the development of the national knowledge base and make this more accessible to business (see Annex H).

Recommendation 3: The Chemistry Leadership Council and the Chemicals Innovation Centre should work with the industry to develop a process for identifying future science, engineering and technology needs, and the associated skills and competences needed. In parallel, the Innovation Task Force should develop a set of projects on the skills needs at each stage of the Innovation process. The results of all these strands of work should be articulated to Government and the professional bodies (for example the RSC and the IChemE) in order to influence the shape and content of chemical science, engineering and technology education. They should then be incorporated into the Gold Standard. 




Timeframe: June 2006

Chapter 4.
Graduate and Postgraduate Recruitment
The number of students studying the Chemicals sciences at university is declining sharply in the UK and elsewhere. There is concern that in the future demand from the Chemicals industry will not be met. Student aspirations and university degree structures are changing, although barriers still exist between particular academic disciplines notably Chemistry and Chemical Engineering. The ability of the industry and others to get the necessary reach into schools is limited. Clear messages need to be articulated to young people, universities and other stakeholders

The Chemicals IGT report showed a sharp decline in the number of students studying a first degree in Chemistry at university.  A similar position exists for Chemical Engineering; and for postgraduates where there is a projected further reduction of up to 50% over the next 5 years.  The declining number of Chemistry and Chemical Engineering graduates will limit the ability of companies to expand (see the Hypothesis at Annex C). 

But this situation has not yet started to bite hard - the Chemicals industry is still able to recruit high calibre graduates from the UK. However, this may be difficult to sustain as the number of graduates and postgraduates declines further, and will be exacerbated by similar trends across Europe and the US - for example in Holland the undergraduate output of Chemists has fallen from 1500 to 400. 

Equally serious for the industry, there is evidence of a shift away from physical sciences towards life sciences and other subjects. Clearly a decline in the number of graduate Chemists will be mirrored in the future by a similar decline in the numbers of PhD students. The industry will therefore need to cast its graduate and postgraduate net wider, and will be facing stiff competition from other sectors.

At the same time there are a plethora of initiatives which seek to stimulate more students to study science, technology, engineering and mathematics. Greater co-ordination and rationalisation is needed. The CLC needs to make its input to the outcomes from the DfES Science, Technology, Engineering and Mathematics mapping review, which is addressing student shortages in these academic disciplines.

Industry needs flexibility on type and delivery of university Chemistry courses - from 

· those based on world-class 5/5* research departments to 

· those having more applied/company-focussed programmes and projects to

· vocational courses, HNCs and Foundation Degrees. 

Excellence in teaching is essential. The professional bodies – the RSC and the IChemE – need to continue to exert pressure on providers to produces high quality, industry-focused training and learning which enables companies to maintain the skills levels of their personnel through Continuing Professional Development.

The Chemicals industry also recognises that universities will take a flexible approach to attract students to study the Chemical sciences. And that today’s students have different aspirations and expectations. Academia needs to adopt the ‘modern teacher, modern deliverer’ approach.  There will always be a need for the traditional academic Chemistry courses to ensure that future research needs of industry, and university post-graduate demand, can be met. However, there is also a need for more courses  that include components of other disciplines such as management, marketing and effective communication training. Formal vocationally-biased courses are being offered through Foundation Degrees. If the Chemicals industry takes too narrow a view, it may lose potential students who might otherwise have studied Chemistry or the Chemical sciences. 

At the same time, the widening of university access means that young people who might otherwise have taken a vocational route are increasingly moving towards more academic courses. There is therefore a need to consider alternative routes to attract young people into technical and process roles by looking for ways to break down the barriers between graduate and vocational qualifications. 

The divide between Chemistry and Chemical Engineering is a barrier that inhibits effective interdisciplinary collaboration. There is a need to broaden the Chemicals industry into the Chemistry-using Industries and recognise that it is no longer a single discipline, but extends into bio-, pharma-, engineering, and materials. Further discussion is at Annex J.

There is a need to redouble efforts to get the message out to graduates that the Chemicals industry offers an exciting, worthwhile and stimulating career to the brightest and best students. The Chemistry Leadership Council, Chemicals companies themselves and Trade Associations need to co-ordinate and promote these messages. 

As the costs of university education continue to rise, Chemicals companies must play a major role in encouraging the best students to study Chemistry and Chemical Sciences at university through sponsorship. 

Iufluencing through Schools

It is important to recognise that the process of increasing interest in the Chemicals industry and the careers it can offer must start in schools. Individual chemicals companies, Trade Associations, Regional Chemicals organisations and professional bodies (the RSC, IChemE) and other organisations all put resources into trying to develop close relationships with schools – at both pupil and teacher levels. But it is clear they have been unable to reach out and exert sufficient influence to maintain the necessary deep and widespread interest in the chemical sciences and engineering. The numbers of pupils wishing to study chemistry, physics and mathematics at A-Level and university will continue to fall unless we can create both a more exciting perception of the industry and a curriculum and method of delivery aligned to the needs and aspirations of young people. The industry, the Professional Bodies and others need to work with Government to develop a coherent strategy to address this vital issue, and then play their full part in delivery.

Recommendation 4:  The Chemistry Leadership Council needs to issue clear statements on the breadth of opportunities offered by the Chemicals industry in the 21st century in terms of a stimulating and rewarding career. It needs to work with the professional bodies to formulate advice to Government on how to engage with the greatest number of schools to encourage the best students to study and follow a career in the Chemical Sciences and Engineering. It needs to articulate to universities exactly what the industry is looking for in university degree and post-graduate courses in Chemistry, the Chemical sciences and Engineering, and changes that need to be made. It needs to work with the Professional Bodies and other key stakeholders to break down the barriers between different disciplines, and to ‘raise the bar’ in terms of portraying the industry as one of the key delivery agents in securing a more prosperous and sustainable future.

Timeframe: December 2005

Chapter 5.
Business Case for Skills Investment
Human Resources are too often regarded by the Chemicals industry as a cost rather than a source of value, with cost-cutting measures often falling first on training and upskilling budgets.  Chief Executives and Board members need to be persuaded that investment in training and upskilling lead to quantitative benefits to their company’s financial performance. This is difficult but it can be done. More case studies of exemplar companies within and outside the Chemicals industry are needed.

There is a clear mismatch between the skills development needs identified in workforce surveys and the demands articulated by employers.  Skills are certainly often seen as a business cost rather than an investment.  Industry must break the cycle of company cost cutting measures falling on training and up-skilling programmes.

The lead must come from the top – through Chief Executives and Board members.

This requires powerful arguments, based on robust examples on how particular companies have succeeded through putting training investment at the top of their priorities.

This is in response to increasing pressure from within companies to quantify training benefits to the organisation, and better understand how learning is transferred into the workplace.  To be world-class, the Chemicals industry must recognise the importance of life-long learning and companies need to ensure they are managing the training process, and that training is reflected accurately in business plans and management reports. A more detailed discussion is at Annex D.

Cogent should continue to develop case studies of best practice from exemplar companies – see the example from C6 Solutions below - from both outside and within the Chemicals industry. Financially quantifying the benefits of training and upskilling is difficult but it can be done. A key element of this process will be for Cogent to identify mechanisms for quantifying the benefits of training and upskilling on a company’s financial performance, and on its ability both to recruit and retain the kind of high calibre staff on which the industry’s future competitiveness depends.

To help companies address these issues, a self-assessment tool has been developed to enable them to examine the business case for training in their organisation (see Annex D). 

C6 Solutions are a speciality chemicals manufacturer, employing 300 people, based in Castleford, West Yorkshire (formerly Hickson & Welch).  In 2002 they launched a Technician Training Programme to begin the process of changing the Company into a Learning Organisation.  Since that time C6 have become an accredited NVQ centre and have competence assessed over 90% of their Process and Engineering Technicians through more than 750 individual modules (to Level 2 / 3).  Virtually all of this training has been delivered by the company’s management team, and they have 9 in-house NVQ assessors.  Programmes for middle and senior management are now in development.

Site Director, Dave Wright, commented that “the programme has been essential in delivering our business improvement and growth plans over the last 2 years”.  There have been numerous qualitative benefits from a 5S project, team ‘Plan-Do-Review’ meetings and ‘Safety Pauses’ (tool box talks) for employee working conditions, customer satisfaction and relations with regulators, but the main justification for the very significant time and monetary resource commitment to the programme has been the financial returns for the business.  Wright talked of the benefits from Process Technicians being trained in ‘first-line maintenance’ - “Process Technicians currently tackle around 250 mechanical engineering tasks per month.  If you analyse the benefits to process uptime and the removal of the need to pay for contract maintenance support & shift call-out fees, these average at a saving of £100 per job i.e. £300kpa”.  They are expanding this programme to include some electrical / instrumentation tasks as well as routine analytical work.  Actions completed by Technicians through Plan-Do-Review, SMED exercises and other Lean projects deliver another £20-30k per month.

“At Budget time, the quantitative benefits analysis really helps to gain ongoing and additional support for our programme” said Wright.

Recommendation 5:  Cogent, working with the industry through the Skills Network Group, should develop case studies from exemplar companies, both within and outside the Chemicals industry, to quantify the benefits of training and development to companies’ bottom lines. 

Timeframe: December 2004

Chapter 6.
Diversity

Successful innovation and creativity requires a wide diversity of views. The Chemicals industry tends to recruit in its own image – its workforce is predominantly white and male. There is a need for leadership to bring about and manage change. 

The future of the industry depends on its ability to recruit, retain and develop its workforce. To continue to innovate and develop new products and services it needs human ingenuity through the availability of skilled scientists and engineers, technicians, marketing and business staff. To be successful it needs to harness the widest diversity of view and perspectives – this is one of the core lessons from the successful innovative culture in the US – especially if it is to rise to the challenge of today’s sustainable development and corporate responsibility agendas.

The recognition of the industry’s current poor reputation and the competitive nature of the recruitment market means that the Chemicals industry should seek to draw on the widest possible pool of people, in particular women and ethnic minorities. 

Having the broadest pool of talent is essential for creativity, innovation and productivity. It is the mix of people that generates the creative spark. The Chemicals industry needs that creative spark to give it its competitive edge.

There are no measures on the diversity of the industry workforce available today, but evidence from the MORI survey and more anecdotal evidence from the industry indicate that the management and operational/technician levels of the Chemicals industry are predominately white and male. There are clearly issues to be addressed in the deployment of more diverse working teams particularly on manufacturing sites. Other industries, as well as the Chemicals industry in other countries, are addressing these issues and the Chemicals industry can no longer afford to ignore the fact that a significant proportion of the population are alienated by its reputation of being a white and male-dominated industry. 

But Diversity is not only about gender and ethnic background, important though these are. It is also about capitalizing on differences based on nationality and culture, and building an inclusive culture where people feel comfortable challenging the status quo, and being challenged themselves.

The Chemicals industry’s Young Persons’ Networks have important roles to play. Their members will be future leaders and senior managers for tomorrow. The enthusiasm, desire to be involved and desire for change which they show is infectious, and this energy needs to be harnessed more effectively. They have important roles in disseminating the messages from this report and seeking buy-in and feedback from their colleagues.

Of the range of challenges facing the Chemicals industry, Diversity tends to be low on the list of priorities to address. It is not something that can be changed overnight. Hence there is a need for initiation of action and leadership by the CLC.

An integral part of this leadership challenge will be the necessary learning process, whereby the Chemicals industry learns from organisations with expertise in this area.  

At the same time, companies themselves need to take the lead. The resource pool from which companies will be recruiting in the future will inevitably become more diverse, which means that companies which act now will tilt successful recruitment in the future more in their favour. Whilst Diversity needs to be championed at the highest levels within an organisation, a Diversity programme must be line management-led and treated like any other significant business project. It is difficult to measure progress if there is no baseline demographic data. 

The Trades Unions are committed to the practical implementation of Corporate Social Responsibility (see Annex F for more) and recognise that such policies may be driven by business needs (bottom-up) or by government policy (top-down).  Industry must embrace or extend its commitment to CSR into the field of social inclusion through positive action programmes designed to address both the internal and external exclusion of sections of society from employment and development.

In April 2003 the Government published A Strategy for Women in Science, Engineering and Technology (SET) to improve the position of women in SET in employment, education and policymaking in the United Kingdom. It builds on mainstream policies with a series of action points in employment, education, and science. It is aimed at academia, industry and public service equally to tackle the problems of under-representation of women in SET. The main new initiatives laid out in the new Strategy are:

· setting up the national Resource Centre 

· improved statistical monitoring, to enable the position of women's participation in SET to be accurately monitored and tracked

· using cross-Government machinery to ensure that all Government departments, as employers, contractors for research and agency managers, are good SET employers 

· a new role for the Office of Science and Technology (OST)'s Promoting SET for Women Unit. The unit will oversee this development, whilst widening its remit to include issues relating to ethnic minorities, people with disabilities and other socially disadvantaged groups. It will also retain funds to pump-prime innovative new schemes

· a new Centre to oversee the strategy's progress and impact during the next two years
Recommendation 6: The CLC must make clear public statements in support of a more diverse workforce in the Chemicals industry, and encourage all stakeholders to set the business case for diversity in the workplace. To support this leadership, Cogent and the Trades Unions should enter into a partnership agreement with the appropriate agencies to develop clear guidance on the development of an inclusive culture for the industry. Individual companies should positively embrace this inclusive culture and formally commit to putting the guidance into practice.

Timeframe: June 2005
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ANNEX B

FOUNDATION DEGREES

Foundation Degrees are products of a partnership between HE, FE, employers and employer organisations and are usually 2 years fulltime duration and up to 5 years part-time.  In the North east of England, the University of Teesside is piloting a Foundation degree in Chemical technology.  This was developed by the University in partnership with the Chemical industry in the Tees Valley with the help and support of The European Process Industry Competitiveness Centre (EPICC) and the Teesside Chemical Initiative (TCI).  The programme is delivered through industry based Case studies, which give students the opportunity to work across a range of actual processes and locations both in their own company and in other firms.  The delivery is via a variety of modes including blackboard software, which is available on line. Currently, all of the students are in employment and studying part-time and the course development and an industrial steering group oversees delivery.

The course has been evaluated by the Quality Assurance Agency and judged to be of excellent quality. In addition, EPICC has developed an evaluation template, which is delivered by industry to measure the effectiveness of the programme to the employers who sponsor students.  This template is unique and has attracted interest from the Cogent Sector Skills Council and DFES.

The development of a programme with such unique closeness of fit with industrial need, purchase for software for delivery and necessary staff training has only been possible as the result of the initial pilot funding.  In University terms, the student numbers are small  (approx 30 part-time students pa) and as such, it is extremely unlikely that the resources to develop the unique programme would have been made available.  However, it plays an important role in up-skilling and provision of trained manpower for the Chemical Industry in the Tees Valley and has led to development of further foundation degrees in the North East of England in relevant areas such as Analytical chemistry and Bioprocessing. 

Students on the course have given very positive feedback and their only negative comment stems from the fact that their employers are often unable to be flexible in allocation of shift patterns that fit with the case studies. This situation needs to be addressed by the companies.

ANNEX C

GRADUATE/POSTGRADUATE DEMAND: HYPOTHESIS

To grow a major pharmaceuticals company at 70% over the next 10 years would require a proportionate growth in R&D and a demand for around 400 Chemists at PhD/graduate level i.e. around 10% of the available output of students over the next 10 years.

To grow another organisation of the size of Astra-Zeneca or GlazoSmithKline within the next 10 years would require 600-800 Chemists at PhD/graduate level. These numbers would take most of the available output from UK academia. 

At the same time there is a risk that UK will be unlikely to be able to supply the needs of its biotech industry over the next 10 years.

The Fine/Speciality Chemicals industry will need major investment in R&D which could lead to a demand for around 250 students over the next 10 years.  

To increase overall R&D spend from 1.23% of sales to nearer other developed nations, such as France (1.37%), Germany (1.76%), US (2.10%) and Finland (2.42%) would require an even larger number of students.  To expand to achieve the EU Research target of 3% would require around half a million extra researchers and around 700,000 other research personnel across the EU (ref 3: report on Increasing Human Resources for Science and Technology in Europe; Brussels 2 April 2004). This would mean an increase from the current level of around five workers per thousand in the EU workforce to around eight – a figure comparable to the US and Japan.

Expansion of Bio-Processing and Nano-technology would inflate these numbers still further – these are areas where there are very exciting developments that should be used to demonstrate to children the excitement that science offers.

ANNEX D

BUSINESS CASE FOR SKILLS INVESTMENT

Recent reports on trends in training by UK employers
 support the experience within the Chemicals industry, particularly on the need to articulate the business case for training to industry Chief Executives and senior management. Chemicals companies now routinely carry out training needs analysis, linked to business objectives, performance appraisal systems and competency assurance systems. While it is extremely difficult to make a direct link in all cases between training and a company’s bottom line performance, there are numerous examples where training is measured in relation to key performance indicators for a business - SHE measures, delivery indicators or operational efficiency measures. There is widespread evidence of the links between training and improvement in business key performance indicators.

Assessment of training effectiveness increasingly looks at assessing learning and how that is transferred into practice in the workplace
. There is a shift towards line managers being the focus for training, rather than training departments. This may also lead to more training in the workplace, particularly with e-learning, recognising that this may lead to more successful learning outcomes.  Furthermore, programmes aimed at overall performance improvement (such as the 6-Sigma Programme) are becoming widespread. All of this is in line with best industry practice. 

Constraints

There are however a number of constraints that need to be overcome, both at the operational and strategic level. At the operational level, too close a link between training and operational performance can lead to an over-dependence on training in operational procedures (particularly where these are Safety/Health/Environment- related) at the expense of developing underpinning understanding of the technology or systems. This operational training seldom links to transferable qualifications; accreditation through National Vocational Qualifications (and SVQs) is quite common, though by no means universal. To address this, many companies are now looking to enhance training in more general skills – from key skills (communication, problem solving, team-working, etc), to generic technical qualifications (such as the City & Guilds 0603 series and Foundation Degrees), to leadership and professional qualifications. This approach may not always be welcome in the workplace, hence many organisations are pursuing cultural change programmes, two objectives of which will be to foster positive attitudes towards lifelong learning and towards the acceptance of change. A further constraint at the operational level is line managers having the skills and the time effectively to manage this process – the role of the training manager becomes increasingly to support line managers in this capacity.

At the strategic level, if the training needs analysis is driven from the business plan then this risks making training largely reactive. Training may not then be seen as a strategic issue for the business; a point reinforced by investors, for whom business training performance is seldom part of their assessment strategy. 

A 10-point self-assessment tool for businesses

1. Do you outline training objectives and performance at shareholder meetings?

2. How close are the links in your organisation between the analysis of training needs and business/organisational performance? How could they be made tighter? 

3. Have you got the right balance between the need to respond to longer-term business needs and the needs to meet immediate demands of the employee and line manager in your overall training package?

4. How are the requirements of your business for performance improvement transformed into training and expectations of employee performance? Could this be done better?

5. Is lifelong learning and acceptance of change endemic in your organisation?

6. Are your line managers properly supported in managing training and learning in the workplace?

7. Are you monitoring and assessing the effectiveness of informal workplace learning?

8. How do you seek to align training with transferable qualifications?

9. Do you systematically log all learning for individual employees?

10.  Have you tested your training plans with your local LSC to ensure best 

       practice and to attract funding support?



















ANNEX E
CORPORATE SOCIAL RESPONSIBILITY

The European Commission defines CSR as:

“a concept whereby companies integrate social and environmental concerns in their business operations and in their interactions with their stakeholders on a voluntary basis”

The key phrase in this definition is “…integrate social and economic concerns in their business operations…” which emphasises the holistic approach to social responsibility and not to treat it simply as an add-on.

Reflecting the make up of society outside within the workplace is an aspirational target which requires positive action by the employer.  Setting out this aspiration with defined targets as part of the company’s overall strategic business plan, in the same way as it might set out its production or sales targets, starts the process of public acceptance of commitment to social responsibility.

Many Chemical companies are already setting out sustainability and environmental objectives and reporting upon these in its annual report as part of their commitment to Corporate Social Responsibility.  The business case for doing the same in respect of the diversity of the workforce is that it can only enhance the image of the company in the eyes of the stakeholders, an aspect of the industry which is already identified as in need of attention.  There is clear evidence to show that a strong track record on social responsibility helps attract and retain the best people in a competitive jobs market.  Given the current analysis of future skills shortages in the Chemical industry, the case for adopting positive programmes to address social exclusion in its workforce is overwhelming.

CSR is not solely about creating the right impression in the community but also about creating the right impression within the company.  Improving diversity in the workforce is also about internal employment practices which deliver a more balanced workforce at all levels.  Enterprises performing internal social responsibilities will in return achieve a more committed, loyal and productive workforce and hence a larger recruitment base.  Of course, solely addressing the internal labour market in a workplace will not of itself address the social exclusion issues which have contributed to the current ethnic and gender imbalance in the industry.

                                                                                                            
ANNEX F

SECTOR SKILLS AGREEMENTS
1.    PURPOSE

1.1
Sector Skills Agreements were one of the key announcements in the White Paper, 21st Century Skills, Realising Our Potential, which was published in July 2003.  This paper provides a summary of the key elements of the Agreements and the latest policy thinking.

2.
BACKGROUND

2.1
Sector Skills Agreements (SSAs) will be a compact between employers, their Sector Skills Council and the providers of education and training, designed to ensure that ‘the skills the sector needs are the skills the sector gets’.

2.2
The SSA project is being led by the SSDA in partnership with the SSCs, DfES, DTI, LSC and other key delivery and Skills Alliance Social and Economic partners
, over three broad stages of policy design, development and delivery. The Policy design phase is well underway with an Initial Specification on the Scope and Delivery of Sector Skills Agreements being completed. 

3.
RATIONALE AND PURPOSE OF SECTOR SKILLS AGREEMENTS

3.1
SSAs represent the next phase in the development of Sector Skills Council policy. Explicit in the original policy remit was the commitment that Government would create the means for SSCs to exert strong influence throughout the system to help shape the supply of relevant training and skills and to raise employer commitment to skills. SSAs will be the concrete mechanism promised by Government through which SSCs can achieve real influence over the supply side and with the employers they represent.

3.2
SSAs will also be a crucial mechanism to deliver on the Skills for Business Network’s four strategic objectives of increasing productivity, addressing skills gaps and shortages, providing greater opportunities, and more responsive education and training.

3.3
The two key outcomes for employers from SSAs are:

· employers having genuine opportunities to shape and endorse learning provision so that it delivers world-class learning that is relevant to the needs of their businesses;

· employers benefiting from a more collaborative environment within their industry sector and from the value-added their SSC can bring.

4.
COMPONENTS, SCOPE AND STRUCTURE OF SECTOR SKILLS 
AGREEMENTS

4.1
The components of an SSA are:

a) Assessment of current and future skill needs: a sophisticated analysis of sector trends, drivers of productivity, areas of ‘low skills equilibrium’ and consequent workforce development and skill needs which are required to increase competitiveness. This would involve SSCs prioritising a range of key strategic issues to be addressed in the short, medium and longer term as well as identification of major cross-industry skill needs.

b) Assessment of current provision: assessment of the effectiveness of current work force development activity in meeting the requirements identified through the sectoral needs analysis phase. This would include a review of current expenditure on all workforce development activities, examining the range, nature and employer relevance of current public and private provision. 

c) Analysis of the gaps and weaknesses in current workforce development activity in light of the sectoral needs analysis, involving key delivery partners leading to agreed objectives under which specific measures are developed.

d) An assessment of the scope for collaborative action by employers to tackle skill deficiencies and what form the action might take and an assessment of what employers are likely to contribute to the agreed measures.

e) Developing a costed action plan with key delivery partners which would include the rationale, actions to be taken, proposed contribution of each partner (private and public), quantified outputs, estimated impacts on productivity and competitiveness and an evaluation mechanism.

4.2
The scope of the agreements will be on addressing national sectoral issues, although their delivery will require a regional and local dimension. An SSA does not have to cover a whole sector as defined by the agreed “footprint” of each SSC. It will be up to the SSC to determine the key priority areas that the agreement will cover in specific sub-sectors and occupational groups within an SSC’s overall footprint.  

4.3
The Devolved Administrations are currently being consulted on the Specification to determine whether UK-wide SSAs can be agreed. The initial response has been very positive with a high level of interest particularly Wales and Scotland.

5.
A SECTOR SKILLS AGREEMENT 

5.1
The agreement operates at a number of different levels. Firstly is an agreement between the employers and employees within a sector, brokered by and with their SSC, to undertake collective action to invest in skills, and improve the supply of skills, in order to raise productivity in their organisations and their sector.

5.2
Secondly, it is a national agreement between the SSC and the partner organisations which need to act in various ways in order to achieve the objectives of the agreement.  Key partners for that purpose include RDAs, LSC, Higher Education Funding Council for England, Department for Work and Pensions, Jobcentre Plus and other partners identified through the sectoral analysis phase such as regulatory, statutory and other key representative bodies.

5.3
Third, it is an agreement between the sector and the Government, nationally. In return for the sector’s commitment to take effective collective action on skills, the Government will use the instruments available to promote successful implementation. 

5.4
The sign off for the agreements would occur at two points in the development process. Firstly, sign off would occur at the point of partners agreeing on the content of the Action Plan. Difficult issues which cannot be addressed by partners at this stage would then be put to the Skills Alliance and the Devolved Administrations for discussion and agreement.  The final sign off point would be where the key delivery partners would agree the Final Action Plan.










ANNEX G
A DIVERSITY IMPROVEMENT PLAN
It is important that these do not concentrate only on the traditional concept of diversity (sex, ethnic background, age) and on numbers. 

In taking a  broader approach, the following ideas could be considered for inclusion in an improvement plan.

1. Have an agreed diversity vision and diversity strategy

2. Review appointments process eg

· Review job descriptions for unwitting bias in terms of educational 

            background or the experience specified

· Ensure all jobs are advertised irrespective of the level

· Avoid a manager making an appointment without input from others 

3. Increase numbers of cross functional or cross site assignments 

4. Introduce flexible working or be more open minded in implementing 

      existing policies.

5. Initiate employee survey or focus groups to identify diversity related issues, particularly to see if these are related to specific areas of the business. 

Undertake to feedback results to employees and to address the issues where possible.

6. Have an awareness-raising programme for employees eg poster sessions, 

     theatre workshops, presentations by management, a diversity 

     website.

7. Define which demographic characteristics the business needs to have 

      and put a system in place to capture these. The database needs to be  

      interrogatable. 

8. Review succession plans for diversity of candidates. (‘Diversity’ should be 

      considered  beyond the traditional measures and the question ‘Who would 

      make this a more creative, innovative role?’ could be asked.)

9. Improve work-life options by requiring less business related travel 

10. Identify skills shortages in specific areas and be creative about filling 

them.









ANNEX H

BUSINESS COMPETENCES FOR INNOVATION
Introduction

The Chemistry Leadership Council (CLC) is leading a programme of work to enhance the innovation and growth of the industry sectors based on exploitation of chemical sciences. The CLC strategy has three major strands – future reputation, skills and innovation. The Innovation Task Force (ITF) is focussed on addressing the innovation component of this overall agenda. 

It has been agreed that the ITF will include within its remit consideration of the skills required to undertake the innovation process. This element of its work will be co-ordinated with the skills group to ensure overall coherence of the CLC programme. 

This paper sets out a proposed approach to the development of skills for innovation for consideration by the ITF.

The role of innovation in the UK economy.

The UK is a high wage economy with ambitions to remain among the leading economies of the world. Innovation is the key to achieving this goal. In competitive markets there is a remorseless pressure to drive down the real prices of goods and services – the learning curve. This leads to savage costs pressures as high added value specialities become commodities. The end position is movement of these industries to low cost locations; a trend accelerated by globalisation of the world’s economy. Innovation is the only antidote to the inevitable erosion of business that will occur if a stagnant product mix is left to face the challenges of a fast changing market place.

Innovation is undertaken by Business. It is a business process. There is a commonality of business and national interest. Individual businesses will only prosper if they are capable of creating a continuous flow of new products and services that can command a price premium from the world’s consumers. The sum of the innovation performance of UK business will in the long term determine the capacity of the UK to achieve its overall economic goals and ensure the future prosperity of its citizens.

The centrality of innovation to the economic ambitions of the UK was emphasised by Michael Porter in his review of the countries international competitiveness. He summed up the challenge facing the UK as – ‘moving from a location competing on relatively low costs of doing business to a location competing on unique value and innovation’. 

The Innovation Process
The innovation process is the combination of activities by which a business creates and markets new products and services that lead to additional sources of profitable sales revenue. A generalised description of this process has been developed by the ITF in the form of an Innovation Wheel. This is based on the three sub-processes of research to discover a new idea, development to transform an idea into an innovative new product or service and commercialisation to introduce and sustain the new product or service in the market.

It requires the deployment of the full range of business skills if it is to be successful. Business must have a deep understanding and engagement with their markets to spot emerging trends and opportunities; be capable of crafting new products to meet these opportunities; have the ability to producing these products in the right quantity at the right time and with the right quality; and have the marketing skills to present the products effectively to the consumer. 

In seeking national strategies to stimulate innovation there has been a strong tendency to equate innovation with R&D and to assume that investment in R&D will inevitably lead to new products. This tendency has been accentuated by an emphasis on the research end of the R&D spectrum. This approach is intrinsically limited. Very rarely does a scientific or technical discovery lead automatically to a profitable new market segment. At best it is a start point for a complex resource intensive search for ways of incorporating the new knowledge into attractive product offerings. The UK has paid less attention to stimulating these downstream processes leading to a national characterisation as being good at invention but weak in exploitation.  This imbalance has been recognised in a recent government paper – Competing in the global economy: the innovation challenge. This sets a clear national goal:

‘We want the UK to be a key knowledge hub in the global economy not only for outstanding science and technological discovery, but also a world leader in turning that knowledge into new and exciting products and services. In terms of business R&D and patenting we will aim to be the leading major country in Europe within ten years ’

UK will only be a ‘world leader in turning knowledge into new and exciting products and services’ if it has leading edge capabilities in managing the innovation process within its businesses.

Competencies for innovation

Business operates through business processes in which the organisation transforms its inputs into added value outputs. The bedrock of these processes is the functions – groups of specialist skills within the organisation. Typical functions found in most organisations are – marketing, sales, procurement, manufacturing, distribution, planning, finance, R&D, human resource, and IT.  A business must have competence in these functions if it is to prosper. But the operation of the processes of the business requires integration of these functions to deliver the overall added value. 

Innovation is one of the key business processes requiring extensive multi-functional integration. While the major functional contributions are normally centred in R&D and marketing, in reality innovation cuts across all functions. High levels of functional expertise are essential for innovation. But in addition specific management competencies are required to integrate these functional contributions into a process that will produce a flow of profitable new products. We will refer to the specific competencies required to integrate functional contributions into an overall process of innovation as innovation competencies.

Developing innovation competencies

There has been much work undertaken on the innovation process in individual companies and in companies working in co-operation with business schools and consultants. This has focussed on the organisation of the process and on the development of the competencies required to peruse it. There is no standard model. Rather there is a wide body of knowledge that can be adapted to the needs of specific situations. Some generalisations can be advanced from this body of work.

As noted above innovation is a cross functional activity. While deep functional expertise is required the essence of the process is the integration of this expertise across functional boundaries. The competencies required for innovation are developed by a combination of experience and external input. Initially individuals are located in one of the component functions. They gain experience in the direct competencies of that discipline and also begin to acquire cross-functional experience most often by working as members of multi-functional project teams. These experiences are supplemented by training inputs in the form of courses or job assignment designed to broaden the skills in cross-functional working.

In this process of management development companies seek to identify the future leaders of the innovation process; those who will lead the cross functional teams on specific innovations and, further up the management hierarchy, those who will manage the overall innovation programme progressing portfolios of projects to meet the business goals. The higher level competencies of these future leaders are again developed by using a combination of structured job experience and external input. 

There is advantage in members of different organisations sharing learning experiences. Examination of the operation of the innovation process in different business contexts can be a great stimulus both to developing insight into the underlying issues and creating new approaches to address the specific problems of a given company and market sector. By concentrating on the innovation process rather than the content of individual projects, this cross company interaction can be undertaken without surrendering proprietary knowledge. Essentially it is the benchmarking approach that proved so successful in the Total Quality revolution.

Towards a national approach to developing innovation competencies

While there is much activity in business schools and consultancies on the innovation process, this is strangely fragmented. The available body of knowledge is much less coherent than that for processes concerned with the ongoing operation of the business such as customer management, supply chain or marketing. This probably reflects the deep cross-functional nature of innovation. 

The goal of the CLC should be to foster, within the UK, an integrated approach to the development of innovation competencies. The aim should be to create a national framework that will both accelerate and bring improved coherence to the development of the national knowledge base and make this more accessible to business. This could be achieved as follows.

· The first task is to create an overview of the current state of knowledge. The aim would be to assemble a view of the current state of the art on the innovation processes and its supporting competencies, together with an assessment of the major directions of development among the world’s leading practitioners. This would be done by reading and synthesising the wide business literature and by interview with leading workers in the field. The resultant model would be validated by benchmarking with a range of UK companies.

· This overview would then be used to set up a model of the range of inputs that could be made available to UK companies to promote the development of innovation competencies.

· An assessment would then be made of the currently available sources of these inputs. Strategies would then be developed for filling any gaps identified.

· A process would be established to make available to business a structured overview of what resources are available to provide input on developing innovation competencies. This would probably be done in co-operation with regional learning and skills councils.

· Priority would be given to research in innovation management in the appropriate funding council.

Priority

The programme outlined above is ambitious, perhaps too ambitious. This is deliberate. The aim should be to make a difference on a national scale. This will only be achieved with broad programmes sustained over a number of years. There is little value in starting another small-scale initiative. 










ANNEX J

THE CHANGING FACE OF THE CHEMICALS INDUSTRY

FUTURE CHALLENGES AND OPPORTUNITIES FOR CHEMISTS AND CHEMICAL ENGINEERS

INTRODUCTION

In the UK chemicals industry a number of developments are taking place which are having and will have a major impact on the traditional roles of chemist and chemical engineer.

The balance between high volume products and lower tonnage, more differentiated materials is switching, particularly in the US and Europe, towards increased numbers of smaller volume products delivering defined and understood effects.

Product lifecycles are shortening and the number of product launches is increasing in many downstream industries requiring a more rapid response from the supplier.

‘Chemical’ processes and process technologies are underpinning many rapidly growing bioscience based opportunities where speed to market is essential.

Access to competitive process technology is now an essential prerequisite for maintaining a position in high volume chemicals.

Regulatory and environmental pressures are increasing, placing ever more stringent limits on the sustainable performance of chemicals manufacturing plants. 

These developments will require the industry to deliver innovation in product and process more rapidly with an improved hit rate, will require manufacturability to be built in to product development from the outset and will penalise lower efficiency processes.

The traditional interaction between chemists and chemical engineers where the product or process is developed by the chemist in the laboratory and then advances to the full scale with accompanying increasing involvement of the chemical engineer is therefore becoming outmoded. Many companies have addressed this issue either by their project teamwork process or by the formation of ‘Total Technology’ teams.

Chemists and chemical engineers will need to respond to these challenges to develop more seamless ways of working. This will require the development of new skills by those already in the industry and will have implications for the academic training of both disciplines.

The Innovation Task Force of the Chemistry Leadership Council has identified the overall process technical skills of chemists and the chemical and related science skills of chemical engineers as key issues to be addressed in the delivery of its Technology Priorities, a conclusion underscored by the CLC Skills Group.

This paper uses two ‘thought starters’, one covering each issue, to develop a set of proposals for action by industry, government and funding bodies, academia and learned societies.

OPPORTUNITIES FOR CHEMISTS

Faced with the challenges of speed to market, radically improved process efficiency and the need for the delivery of designed effects; chemists will need to become increasingly adept at taking projects and products well beyond the pure molecular synthesis phase. There will need to be increased focus on skills and disciplines currently grouped under the broad heading of Physical Organic Chemistry.

 Physical Organic Chemistry is defined as ‘Studies of the reactions and interactions of organic molecules and systems leading to quantitative understanding of the interplay between structure, function and reactivity’.  This places it at the heart not only of process development but also the development and delivery of specialised effects for both industrial and consumer end-uses. The importance of the area extends well beyond the boundaries of conventional chemistry into the increasingly important areas of chemical biology and enzymology.

In many parts of our industry the importance of Physical Organic Chemistry as a key enabling discipline has been underestimated. For example in Fine Chemicals and Pharmaceuticals the approach to development has often historically been unbalanced with development techniques centred on the empirical or on the statistical optimisation of a set of variables judged to be significant. Physico-chemical considerations and the impact of mixing, mass transfer and multiphase processes are insufficiently recognised. Interactions with chemical engineers often come late in the development when time pressures then inevitably force retrofitting of the process into standard, often non-optimum equipment. Similar issues emerge in many other sectors of the industry.

Process development must inherently be a multidisciplinary activity, with contributions from synthetic, physical organic, physical and analytical chemists, as well as from chemical engineers, statisticians and metallurgists. Skilled physical organic chemists are essential to provide the mechanistic understanding required, and an input is also needed from experts in the related discipline of chemical reaction engineering. The benefits are: the ability to solve difficult problems not amenable to existing approaches, the development of robust processes, improved productivity, reliable scale-up due to conscious identification of relevant parameters at an early stage, and the ability to make quantitative judgements on the opportunities for alternative technology. The introduction of novel manufacturing methods and sustainable technologies will require the ability to apply physicochemical concepts to new situations.

Science and technology gaps exist in areas such as reactions at interfaces and across phase boundaries, including processes in microreactors; mechanisms of modern catalytic processes in solution, including catalyst deactivation processes, and biocatalysis; a priori computation of reaction rates, and the development of semi-empirical methods for calculation of reaction rates. Industry needs to become much more proactive in supporting research projects in these strategically important areas.
Despite these clear needs the skill gap in physical organic chemistry is widening.  The replacement rate of skilled practitioners in the industry is insufficient and the challenges are growing.  In academia the UK position is currently weaker than its historical internationally recognised status as populations age and the attractiveness of the area to incoming academics appears relatively low.  Interaction between academic and industrial experts in the area is less than in similar fields.  There is a need for focused development of skills at undergraduate, postgraduate and professional development levels.  Modern techniques in theoretical chemistry, thermodynamics and spectroscopy are now able to add significantly to the physical organic chemist’s armoury and need to be actively brought into play.

A similar case could also be made for needs and skill gaps in the related area of physical inorganic chemistry with immediate application in the catalyst, consumer ingredient and electronic sectors.

The issues map directly on to the needs for chemists and chemical engineers to jointly own the skills required to establish a vibrant approach to process development and to effect delivery. This is covered further in the next section. 

OPPORTUNITIES FOR CHEMICAL ENGINEERS

Chemically based technology now has application well outside its heavy chemical heartland and this trend will continue strongly, driven by developments in the pharmaceutical and biosciences areas. When added to the overall pressures on speed to market and process efficiency this will open additional opportunities for chemical engineers. Needs for distinctly different skill sets are also emerging which are entirely complementary to those for chemists previously described. The requirement for chemists and chemical engineers to operate together completely seamlessly will become essential.

High level skills in unit operations and modelling grounded in a strong heavy chemical base have historically been the hallmark of UK chemical engineering.  If chemical engineering is to play its part in meeting the new challenges faced by the industry, additional skills will need to be added specifically in the depth and breadth of science knowledge and in an understanding of the issues posed in product scale-up by high variety and small scale manufacture. 

Process technology will often involve ‘difficult’ materials.  Handling of solids and semi-solids will be increasingly important. Crystallisation, a relatively weakly understood operation, will become more critical.  Complex multi-phase reactions will challenge basic science and technology understanding.

Sustainable development and economic pressures will drive process efficiency improvements across the industry.  It will become important to understand the whole process in a design and optimisation context and to cover safety, health and environment constraints as well as the basic process economics.

Product development particularly for products which deliver effects, whether they are catalysts, pharmaceuticals or cosmetics, will demand much better physical property definition of complex polyfunctional mixtures and formulations.  Advanced modelling and simulation will need to be the main lines of attack here.

Development of small scale, low throughput, preferably multi-purpose and continuous, process technology is a field which has shown promise for a number of years but advances are slow and the needs are critical.

Mastery of practical scale up skills and methodologies is as important for the chemical engineer as for the chemist.  The key to these skills and techniques is that they become the province of the practitioner rather than only the specialist.

Industry has long taken the majority of its chemical engineer recruits at the BEng or MEng level.  PhD chemical engineers in industry are rare compared with their chemist counterparts.  Historically there has been reliance principally on undergraduate training by industry.  This may need to change as the technology skills required become broader and deeper.

Key needs are therefore as follows:

· An increase in science based chemical engineering particularly an increased underpinning physical chemistry skill set.

· A focus on unit operations outside traditional large scale processing including those important in bioprocessing and fine/speciality chemical manufacture.

· Emphasis on ‘whole process’ approaches 

· Development of more effective ways of working between chemical engineers and chemists to increase project hit rate and speed to market

· Changes in emphasis of undergraduate, postgraduate and continuing professional education to support these needs.

There are encouraging developments already under way supporting the proposed way forward but, in the context of the report by the Chemicals Innovation and Growth Team and the emerging priorities of the Chemistry Leadership Council, coherent and focused action by all stakeholders is now required to deliver the skills and technology base needed by the industry in the UK. 

In response to these needs and gaps, action is required from industry, government and funding bodies, academia and the learned societies.

ACTIONS FOR INDUSTRY

Articulate industry priorities and challenges for chemists and chemical engineers and communicate these widely to all key stakeholders.

Consciously sponsor and recruit those skilled in physical organic chemistry and in science-based chemical engineering.

Support academic proposals for research and skill development in the key areas identified.  Work with academia to develop a forum where these issues can be explored and resolved by skilled practitioners.

Support the introduction of relevant continuing professional development courses and training for mid career scientists and engineers.

ACTIONS FOR GOVERNMENT AND FUNDING BODIES

Translate industry priorities into policy and plans for skills provision

Encourage and fund research in physical organic chemistry and related disciplines and encourage a more science-based approach in chemical engineering.

Develop and fund innovative links between academic chemistry and chemical engineering to deliver the cross-functional benefits identified.

ACTIONS FOR ACADEMIA

Respond to the challenges and priorities posed by industry. Come forward with high quality research proposals to funding bodies and industry linked to these priorities.

Review undergraduate training and course content against the priorities established particularly concerning physical organic chemistry, scale-up skills and a more science-based chemical engineering. Encourage cross-functional working in academia.

With other agencies and industry introduce continuing professional development courses and other training to fill mid-career skill gaps in these areas.

Work with industry to establish a forum where the challenges from industry and the academic skill base can be linked.

ACTIONS FOR LEARNED SOCIETIES

Build upon and expand existing initiatives to foster a broadening of skills between chemists and chemical engineers without compromising on functional excellence.

Work with academics and industry to examine course content of undergraduate and postgraduate courses against the priorities identified.  Assess whether accreditation criteria require review as a result.  Similarly review work experience criteria for charter and similar status against the priorities identified.

Sponsor continuing professional development courses and events to deal with mid career skill gaps.

Colin Harrison
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On behalf of the Chemistry Leadership Council Innovation Task Force

The Innovation Task Force is most grateful to John Atherton and Jeremy Double for developing the stimulating thought-starters that provided the basis for this paper.

ANNEX K
VISITS TO EXEMPLAR COMPANIES

BP (Saltend site)

At Hull BP have always believed in making the training investment. Without

it they would have been unable to make the smooth transition to a new plant automation and control system.  Gareth James – BP’s Works General Manager is convinced that their world-class level of training – which averages more than 15 days per employee per year – is what has allowed them to make best use of the new technology:

“ Without the investment in training and the resources to make this possible we would not have the safety performance we enjoy and the ability to drive up the Hull plant’s productivity and process efficiency.  Our Modern Apprentice programme has been key to us being able to develop quality technical staff who will support Hull site for the future. We also provide support and sponsorship to technicians who wish to study part time for science and engineering degrees”

With staff turnover below 1% and absenteeism below 1.5% the results of the

commitment to its people is paying off for BP.  These numbers compare very well with industry average performance of 3-4%. 

Reckitt Benckiser (Hull site)

Reckitt Benckiser is twice winner of the UK’s Best Process Factory award. The Hull site is the global manufacturing base for many products.

The company’s commitment to training has recently been reinforced with the development of a comprehensive skills matrix for all staff which is linked to reward.

Staff performance is reviewed monthly against targets set to meet the

business strategy, and salaries revised annually.

Reckitt Benckiser allocates up to 8 % of the available time to on- and off-the-job

development.  A flexible team of specialists are used to fill any gaps that result from individuals being trained. The results are impressive – years of double digit growth and a doubling of output over the last 5 years - and a stable workforce. This performance has led to the company now being in the FTSE Top 25.  

Works Engineering Manager Gary Haswell commented: “ Training can be seen as a cost – but here at Hull we believe in getting the best out of our teams in the factory, and the outputs justify the money we spend many times over. Our performance makes sure we continue to capture investment in Hull, with over £10m spent in last 2 years.  We do not see the growth slackening”

The training spend per head at around £1000pa is 5 times the average for the industry, but Reckitt Benckiser are demonstrating that a consistent policy over time delivers an enormous payback.

Invista

Invista, formerly known as DuPont Textiles and Interiors, is a major world presence in the market for fibres and intermediates, with a range of well-known brands including ‘Lycra’ and ‘Tactel’. The sale of the business to Koch Industries is expected to be completed in the first half of 2004.

Invista operates a wide range of facilities across the world employing 18,000 people, with a major nylon intermediates and polymer manufacturing plant at Wilton Teesside – this note relates to that unit. The site employs about 350 people. In addition, contract staff support the operation, with contract teams for maintenance and project work. Over the past several years, Invista engaged in an integrated strategy comprising three broad programmes commencing in early 2000 that aimed at making a substantial improvement in overall plant performance. 

· The programmes were built around the value adding steps in the manufacturing process and focussed on a range of key performance indicators, notably in relation to product volume and quality, operational variability and improved performance across the whole supply chain.

· 6 Sigma methodology was introduced to achieve a stepped reduction in the variability of all operations and to manage significant improvements in certain areas.

· The third element focuses on cultural and attitudinal change, recognising that sustainable step improvements in performance can only be a consequence of harnessing individual potential and motivation. The overall aim is to create an environment that embraces change, building on the individual strengths of the whole workforce. Thus the programme includes representatives not just of direct staff, but also of contractors and other partners. In 2004, the focus will be on first line managers who are seen as key enablers of change for the wider workforce. 

These three programmes all complement the £290 million investment in plant assets and the investment in the more traditional professional staff training and development.

The key business driver for these programmes is to achieve and maintain world-class business performance, and to become a key player within Invista. The programmes are driven by a business plan, in which management of change is a strategic issue, and their success is measured through the Key Performance Indicators process.

Merck Sharp & Dohme

Merck Sharp & Dohme’s factory at Cramlington, Northumberland, is home to one of the most advanced pharmaceutical manufacturing and packaging facilities in the world. Established in 1975, Cramlington became the first site worldwide to introduce fully automated tablet production, and the use of new systems and technologies continues to distinguish it as a leader in manufacturing innovation and excellence. The manufacturing and packaging facilities have expanded considerably since the 1970s, and the site is now a self-contained, start-to-finish producer of many of Merck's tablet products. Some of the major products manufactured at Cramlington include PROSCAR® (finasteride), ZOCOR® (simvastatin), and COZAAR® (losartan). Since the 1990s, over £100 million has been invested in Cramlington and some 430 people now work there.
Since its inception, training has been central to the MSD operation. For the plant staff, training in Good Manufacturing Practice is core, not least to meet requirements of the US FDA. Over the years, a whole range of programmes has been introduced at all levels, aimed at achieving world-class operational excellence. Continuous improvement and Six Sigma systems are used throughout. Of particular note are 

· the ‘Quality Advantage’ programme which develops a culture of  empowerment and an openness to change

· an innovative Error Reduction Programme focusing on creating attitudes and methods that prevent errors arising

· an in-house apprentice programme

The apprentice programme is driven by a pronounced skills shortage of engineering technicians and laboratory analysts. The programme has been operated and managed in-house, with limited support from the local FE College. One consequence of this is that the site has become an NVQ accredited centre, with 15 in-house NVQ assessors, and the ability to draw down NVQ funding from the local Learning and Skills Council. It has also contributed to the excellent local reputation the company enjoys, through the ‘neighbour of choice’ programme.

The business drivers for training have typically been to ensure that the site is at the leading edge of competence within the MSD organisation. All training is assessed in relation to the learning achieved and its transferability into the workplace. Training needs analysis is driven by the business plan and annual man-days training is one of the key performance indicators for the business.

Uniqema

Uniqema offers a broad range of technologies to provide 'special effects' that improve the performance and value of customers' products, and influence how end-use products feel or perform. Its surfactants and oleochemicals help make everyday products as diverse as skin creams, refrigerators, cars and babies' diapers work better.  Uniqema supplies innovative customised effect chemicals for purposes such as dispersion, wetting, emulsification, polymer modification, adjuvancy, lubrication, emolliency and defoaming. With 2,900 employees on average, Uniqema has more than 10,000 products sold in around 100 countries. 

Uniqema’s focus on customer–oriented innovation means that the business needs to operate a sophisticated technical innovation management process, with consequential implications for training. Some 400 staff have been trained in the process, which is applied to all potential new products and manufacturing processes. This approach has led to significant business benefits in terms of effective portfolio and R&D management.

In parallel, the business has a comprehensive approach to creativity, with facilitated workshops and a developing ‘innovation toolkit’. Grounding the workshops in real and immediate problems has been crucial to its effectiveness. 

Effective creativity also requires a supportive culture and this is reflected in the ten key principles of the business, five of which link directly to innovation:

1. Be Positive - an attitude geared to respect success

2. Coach & Develop - there are no boundaries to success 

3. Bring Solutions - turning problems into opportunities 

4. Calculated Risk - innovating to make the business better 

5. Adopt & Share Ideas - inspiration is found everywhere. 

This approach builds on leading international benchmarks, such as those of the Product Development & Management Association and EIRMA, the European Industrial Research Management Association.
Tocris Cookson Ltd

Tocris puts great value on developing its employees and in normal circumstances staff would be undergoing considerable training.  On the job mentoring and coaching continues as we develop the vital technical skills and knowledge of our employees.
Company Training and Development Programme

Tocris follows the IIP business plan linked model of training.  Discussions with Directors and HR identify strategic priorities for training and in addition business operational training and personal development needs are identified through the cascade of business objectives at performance review discussions with the individual.  We produce an annual training plan and budget.

The most important training is done through mentoring and coaching on the job by mentors and team leaders who have been given basic coaching skills training themselves.  Where appropriate we use specialist trainers for generic business skills or technical training which may be conducted on site or externally.  They are happy to sponsor and support long term training towards qualifications and have successfully done so for NVQ, C&G Trade Studies, Diploma, Degree and MBA studies. They have successfully used College/Business Partnerships and other university science/business training initiatives, both resulting in taking the trainee on subsequently as an employee.  They have good experience of using sandwich degree students and employ school leavers in their gap year prior to commencing graduate chemistry. 

Tocris has to date little contact with the LSC’s, is unaware of Cogent and has no Modern Apprentices.

Justification for Action

· How does the company justify its investment in training and development?

Tocris’ business success depends upon the skills and knowledge of its staff and recruitment and retention of knowledge workers demands that it invests in its development.

Tocris attempts basic training evaluation in the form of setting and measuring training objectives.  However it takes a pragmatic view, an overall feel for effectiveness through post training discussions and reports would direct future training delivery decisions.  It aims to a balance in delivery of hard and soft business skills as well as technical and health and safety training.

Detailed Performance

· Does the company have an up-to-date skills assessment/skills gap analysis? If so, what does it cover?

No specific tools or techniques are used currently beyond the skills of our managers and team leaders in discussion with HR to identify skills gap at twice-yearly performance review and on a daily basis working closely alongside employees and as operational changes demand.  Management development plans may include the setting up of a development centre with the help of specialist consultants to assess actual and potential skills.

· What is their assessment of the availability of skilled staff? Have they advertised vacancies recently? At what levels and skill areas? Did they fill them easily? 

· What is their experience of recruiting graduate and professional staff? Is this an area of concern? - if so are there specific areas of concern? How does the company work with Universities and/or the Professional Bodies?

We have a low turnover of staff (4%) and as a consequence have not had to advertise too much recently. Recruiting chemists for a new drug discovery business venture did not encounter any difficulties.  The majority of our staff are post-graduate and professionals and last year we did have to re-advertise for analytical chemists and in 2002 for synthetic organic chemists as the first batches did not realize the quality we were searching for.  We have not in the past had to engage recruitment agencies preferring to advertise and recruit directly but are finding an increasing need to do so.  We do enjoy very close links with specific universities and there is a steady stream coming from these sources, particularly Bristol. We have also noticed an increase of applicants over the last few years from Europe, France and Spain particularly, who have applied to us after their UK university studies and whom we have successfully recruited.

· To what extent are they concerned about skills issues? Is their primary focus upskilling existing staff or recruiting new? Are there specific skills shortages that they are concerned about? How does it impact upon their business? Where does it fit in their list of priority issues?

We have no particular issues with the skills base of our recruits.  It is, as always, important for us as employers to introduce the commercial realities of productivity and deadlines to new post/graduates in their first years.

How do they fit into broader career paths?

Our chemists’ performance and career progress are assessed against a salary structure linked to a competency framework, with performance descriptors identified for each competency at different experience levels. We explicitly operate a dual career path, celebrating and rewarding those who wish to retain a technical focus alongside those who would like to take on broader responsibilities.  Our selection for team leading and managerial positions would be by competition and against clear competency criteria for commercial and people management skills.

· What is the company doing to develop in these areas?

We encourage technical personal development through knowledge sharing practices, mentoring, team problem solving meetings, varied projects, team rotation, journal and internet research time, in house lunch time seminars, attendance at external conference and seminars.

All our new managers and team leaders receive 10 days of initial management training including employment law, H&S, financial and performance management, leadership, motivation and development as well as ongoing training as required.

· What would the company consider is best practice and where have they seen it?

We would welcome any opportunity to learn from others’ practice, and do benchmark regularly in the industry.  We have been recognized and applauded for our knowledge management activities in a published research project by the University of Bath School of Management.

· How are Performance Targets set?

From business performance targets

New catalogue projects are introduced after joint assessment discussions between product management who identify key selling products and chemistry management who assess the manufacturing viability.  Bespoke custom projects arise out of detailed customer briefs and quotation discussions.

At Workgroup or individual level

Chemistry projects are allocated to individuals according to skill level and where appropriate, as skills development exercises.  The key criteria being quality, quantity, time frame and any other specific customer requirement.  Chemists are assessed and rewarded overall against a commercial/business focus/productivity competency via the performance/salary review processes.  Commercial awareness is a key part of chemist induction/coaching.  Recent productivity drives have seen a more rigorous approach to project planning, cost effective materials sourcing and waste management and the recent introduction of job cards.  Job cards enable the routine accurate monitoring of time, synthesis steps, materials and a cost analysis against business income projections.  They are dynamic documents and individual chemists are expected to update job cards on an ongoing basis and discuss progress on them at least monthly with their team leaders.  Individual projects planned and actual results are monitored with relevant spreadsheet analysis and are recorded on a computerized project database.

The company is keen to introduce more cost effective lean manufacturing techniques to its chemistry processes and to that end has employed expert consultancy in this area to examine and lead process change.

· How do Communications operate within the company?

Tocris operates an open door policy.  Team Leaders, Managers and Directors welcome approaches from staff to discuss anything they feel they need to.  As a result of the fire and staff relocation to temporary locations, the importance of senior management site visits is paramount to ensure this accessibility is continued.  Otherwise there is a normal cascade of information both upwards and downwards through specific team briefings where important information needs to be imparted or through the normal regular team meetings.  Staff steering/project groups are set up for new initiatives.  The whole company meets together twice a year (or ad hoc as important news requires, e.g to celebrate major events such as winning the Queen’s Award for Industry) to hear and respond to the directors’ presentations re: the progress of and future plans for the company.  The company publishes an in house magazine which all staff as well as management are encouraged to contribute to and which details an update on company/business unit financial and sales performance.

We support and encourage staff communication with sponsorship of team and across company sports and social events.

· How do you demonstrate and engender leadership at all levels?

The directors actively wish to empower employees by encouraging ownership of projects and new initiatives and both staff and managers are fully aware of and manage the contribution to the bottom line.  Capital Expenditure forms are completed by “project managers” financially justifying spend.  There is a hands-off culture, allowing staff to take full responsibility for project management.

People Results 

· Absenteeism rate
Our managers and team leaders operate a return to work after absence interview procedure and productivity management figures in terms of project lead times continue to be recorded.

Employee Satisfaction
· How do you measure employee satisfaction, and how often/by what measures?

We regularly carry out an Employee Attitude survey as recommended by IIP.  This is a standard format and could provide data for external benchmarking.  HR and management are always enquiring about and listening for indicators of staff morale.







� The term the Chemicals industry is actually the Chemistry using Industries ie not only those companies manufacturing chemicals, but also companies in closely related downstream sectors which utilise Chemistry to create new products and processes


� Training and Development 2003, Chartered Institute of Personnel and Development


� relating to levels 2 and 3 of the standard Kirkpatrick model for assessing training effectiveness


� The Skills Alliance Social and Economic partners include the Trades Union Congress, Small Business Council and the Confederation of British Industry.
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