Five Dynamics of Change in Global Manufacturing

Figure 17: Share of UK Manufacturing Earnings across Value Chain 2006
(Percentage point change in share from 2001-6 shown in brackets)
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STEM SKILLS FOR MANUFACTURING

The continued movement towards high value added manufacturing activities
will create additional requirements for more highly skilled labour. Although
Government policy is aimed at improving the UK skills base at all levels,
higher level skills are often considered more important for the creation of new
technology and innovation. For manufacturing, the supply of people with high
level skills in science, technology, engineering and mathematics (STEM) is
important for long term competitiveness. Surveys by the CBI’' and Sector Skills
Councils have emphasised the importance of STEM to employers and reported
some difficulties faced by employers in recruiting people with the appropriate
qualifications.

For graduate level STEM qualifications, the data from the Higher Education
Statistics Agency (HESA) show that between 2002/03 and 2006/07, the number of
people obtaining first degrees in STEM subjects increased by 11 per cent, from
118,000 graduates to 131,000. This compares to a 15 per cent growth in non-
STEM subjects over the same period. The number of STEM Masters and PhD
qualifiers increased by 35 per cent and 18 per cent respectively.

71 CBI, 2008
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4. People and Skills

Figure 18: First degrees obtained by STEM subject, 2002/03 and
2006/07
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Source: Higher Education Statistics Agency

For first degrees, most STEM subjects have seen an increase in the number
of qualifiers between 2002/03 and 2006/07. However, as presented in Figure
18, some declines have been recorded in Chemistry (-10 per cent), Computer
Science (-11 per cent) and Engineering (-2 per cent). The number of entrants
onto these courses has also been in decline — down 34 per cent for Computer
Science and 8 per cent for Engineering.

The UK compares favourably with other OECD countries in terms of the number
of science graduations relative to employment (Figure 19). There are 2,300
science graduates per 100,000 25 to 34 year olds in employment, which is
greater than that in Japan (1,600), the US (1,400) and Germany (1,300). France
has proportionately more science graduates (2,900) but Korea is considerably
ahead of all other countries with 4,000 graduates per 100,000 employed.

Although the focus is often on high level STEM qualifications, it is also important
to analyse the teaching of STEM in schools and colleges in order to fully assess
the future pipeline of people with STEM skills. In the latest survey for the OECD’s
Programme for International Student Assessment (PISA) the UK was ranked
9t out of 30 countries in terms of proficiency in science amongst 15 year olds.
However, 2.9 per cent of young people in the UK reached the highest level of
science proficiency compared to an OECD average of 1.3 per cent. Only Finland
(3.9 per cent) and New Zealand (4.0 per cent) recorded a higher proportion.’?

72 OECD, 2006
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Figure 19: International comparisons of science graduates per 100,000
employed 25-34 year olds
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Source: OECD Education at a Glance, 2007

Between 1999 and 2004 there were significant falls in the number of A Level
entries in Biology, Chemistry, Physics and Maths amongst 16-18 year old
students in schools and colleges. With the exception of Physics, however, the
number of students entering these subjects has recovered since 2004.

Figure 20: Percentage of STEM graduates employed in manufacturing

All STEM
Engineering 27%
Physical Sciences
Technologies

Veterinary Science, Agriculture
Biological Sciences

Maths and Computer Sciences

Subjects allied to medicine

| T T T T T
0% 5% 10% 15% 20% 25%  30%

Source: Labour Force Survey, 2008 Q1, 20-59/64, UK

46



4. People and Skills

In addition to the number of people gaining qualifications in STEM related
subjects, the proportion of these people who go on to work in manufacturing is
also important for the future supply of skills. The decision to pursue a career in
manufacturing will be determined by a range of factors including the perceptions
of the jobs available and the economic return in the form of wages. For all those
holding degrees in any STEM related subject, 10 per cent are employed within
manufacturing (Figure 20). This proportion varies by subject studied with 27
per cent of Engineering graduates finding employment in manufacturing. STEM
graduates, however, are employed in a wide range of industries and occupations
within these industries. Estimates suggest that 40-50 per cent of STEM graduates
work in STEM related occupations.

CASE STUDY 11: ASTRAZENECA

AstraZenecaisamajorinternationalhealthcare businessengagedintheresearch,
development, manufacture and marketing of prescription pharmaceuticals and
the supply of healthcare services. A global pharmaceutical company employing
65,000 people worldwide, AstraZeneca has research and development and
production sites throughout the UK where approximately 4,000 people are
employed in R&D.

The pharmaceutical sector relies on the UK science base to supply trained
scientists and engineers and the dynamic interactions with academia that
engender the creation of ideas and promote innovation. AstraZeneca remains
concerned that the erosion of the science base both in the UK and Europe
is having a negative impact on the level of innovation. In order to sustain a
vibrant and flourishing environment for economic growth it is imperative that
the teaching of science, technology, engineering and mathematics (STEM)
subjects and provision of skilled scientists and engineers is elevated in
importance and pursued vigorously.

As part of its commitment to the science base, AstraZeneca works with the
Association of British Pharmaceuticals Industry (ABPIl), the Sector Skills
Council for Science, Engineering and Manufacturing Technologies (Semta)
and other stakeholders to develop and strengthen the UK STEM education and
research training systems. Jackie Wilbraham, R&D Science Policy Director at
AstraZeneca and member of Semta’s bioscience Sector Strategy Group (SSG) is
passionate about the need to strengthen the UK’s science base — “The strength
of the science base is critical to the development of a flourishing economy,”
she says. “We rely on a strong science base to provide the talented individual
and interchange with the academic community that we need to sustain
development of our business and the delivery of a flow of new medicines that
bring benefit for patients and add value for wider society.”
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MANAGEMENT SKILLS

The ability to identify and exploit the competitive advantages associated with
global value chains places increased importance on the management and
leadership capability of UK manufacturers. There is a common perception that
the UK has a deficiency in terms of its management capability which reduces
the ability of companies to compete in terms of high value added and innovative
goods and services. In reviewing UK competitiveness, Porter and Ketels (2003)
argue that “UK managers might either fail to understand the opportunities
of competing in premium segments, or might indeed be better at low cost
processes, products and services”’3.

Figure 21: Management index (1-5) by country
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Unlike other skills, like the number of people with STEM degrees, management
skills are considerably more difficult to define, measure and compare in a
quantitative way. Much of the evidence for UK management capability is
qualitative and based on perceptions. One of the most influential studies was done
by McKinsey/CEP (2007) who interviewed 4,000 medium sized manufacturing
firms in the US, Europe and Asia in order to reach an assessment of the quality
of management on a five-point scale across 18 different management practices.
These practices could be grouped into three main categories — shop floor
operations, performance management and talent management. Figure 21 shows
that, taking the average score across all 18 practices, the UK is behind the US,
Sweden, Japan and Germany, but ahead of both China and India. Although the
US is ranked highest overall, it is particularly strong on people management.

73 Porter and Ketels, 2003.
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Germany, Japan and Sweden score more highly than the US in terms of shop
floor operations management. Across all countries the analysis also shows that
multinational companies are associated with greater management capability
compared to those that are domestically owned.

The data for manufacturers shows that management capability is positively
correlated with measures of performance including labour productivity, sales
growth and the return on capital employed (ROCE) even after controlling for the
country the firm is located in and the skills of the workforce. A one point increase
in the five-point management index is estimated to lead to an increase in output
equivalent to increasing the size of the labour force by 25 per cent or increasing
the amount of capital invested by 65 per cent’4.

4.2 The Role of Government

Government policy has arole in addressing some of the mostcommonly identified
market failures that lead to underinvestment in skills in the UK. Externalities are
likely to occur for investments made in skills as additional costs and benefits
are experienced by other individuals and employers beyond those making the
initial investment. The incentive for employers to invest in skills that are equally
valuable to all other employers may be reduced if there is a fear that trained
staff will be poached by other employers. Policy has therefore concentrated on
subsidising these general skills, particularly at the lower levels where individuals
and employers may also face credit constraints for funding the investment. Basic
literacy and numeracy, level 2 and apprenticeships provide a platform for these
skills that are of value to manufacturers and their supply chains.

Information failures have also been cited as a reason for why underinvestment
in skills may occur. Employers may have difficulty in identifying what type of
training is available from providers and the individuals that would derive the
most benefit. Manufacturers frequently report that the skills landscape is too
complicated and are unclear as to how to access the most relevant forms of
training. Where Government has a clearer view of the system, the asymmetry
of information with employers may be corrected through brokerage schemes
and other forms of information, advice and guidance to assist employers in
accessing the appropriate training.

74 McKinsey & Company and CEP/LSE , 2007, p. 5
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5. Low Carbon Economy

SUMMARY

The transition to a low carbon and more resource efficient economy is
presenting both challenges and opportunities for businesses, in manufacturing
and all other sectors, through greater environmental efficiency and sales of
‘greener’ products and technologies.

Research suggests there are firm level synergies between good commercial
and environmental performance, but there will inevitably be trade-offs
between the short-term costs of transition to clean technologies and uncertain
long-term economic benefits.

Establishing a robust carbon price will play a key role by ensuring businesses
prioritise carbon efficiency in their production decisions. London has already
become a global hub for carbon trading in a global market estimated to be
worth US$64 billion in 2007 — up from US$32 billion in 2006.

Recent evidence from Ernst and Young suggests the most viable way for the
UK to exploit business opportunities in green business is to stimulate green
products and services in areas where the UK already holds a comparative
advantage, such as, high tech manufacturing and business/financial services
sectors. The EGS sector in the UK is already worth £25 billion, employs over
400,000 people, and is expected to grow rapidly to £35 billion by 2010. The
UK is also the largest clean technology venture capital market in Europe with
a cumulative investment of €186 million since 2001 (30% of the European
total).

The economic arguments surrounding climate change have risen in prominence
since the publication of the Stern Review. Market and coordination failures
represent barriers to the climate change response in terms of mitigation and
adaptation. Externalities mean that market prices do not represent the true cost
of production and consumption to society, whilst informational asymmetries
and complexities give rise to sub-optimal investment, and coordination failures
misalign incentives between producers and consumers.

The UK government has therefore set out a long term policy framework to
provide clear long-term signals to industry; address market, institutional,
regulatory and co-ordination failures to create the necessary conditions to
encourage investment and innovation in environmental products, processes
and technologies; and provide information to help business and consumers
make more informed choices.
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5. Low Carbon Economy

Increasing global competition for natural resources, new environmental
regulations and growing consumer demand for ‘greener’ products are presenting
challenges for businesses which they may nevertheless be able to convert into
commercial advantage both in terms of greater cost efficiency and enhanced
revenue potential.

For example, the Commission on Environmental Markets and Economic
Performance’® state the environmental market potential is significant, global and
growing rapidly. There are opportunities for businesses that have the foresight
to take steps to improve operational performance through greater environmental
efficiency and sales by offering goods and services that are more attractive
because of their environmental performance.

The UK is already a net exporter of environmental goods and services (EGS),
with an estimated €1.5 billion of exports and €1 billion of imports in 2004. The
EGS sector in the UK generates revenues of £25 billion annually and employs
over 400,000 across 17,000 companies. The size of the sector is expected to grow
rapidly to £35 billion by 2010.

Overall added value in the low carbon energy technologies sector according
to some estimates could also be worth as much as $3 trillion per year by 2050
and employ up to 25 million people world-wide. A recent estimate already puts
the current global market for new low-carbon energy technologies at around
US$100 billion per year, having grown by 43 per cent over the previous year.

Economic research has identified a number of synergies at the firm level
between good commercial performance and environmental performance. For
example, the OECD has found that firms, that are active in international markets,
have stock exchange listings and robust management practices, are also likely
to be good performers in both environmental and commercial terms principally
due to their visibility to consumers and equity providers’®.

However, there will unavoidably be trade-offs between the short-term costs of
transition to low carbon, resource efficient production and the uncertain longer-
term economic benefits in terms of increased profitability, growth and job
creation. This raises a set of practical and intellectual choices both for business
and for governments.

5.1 The transition to low carbon and clean technologies

The transition to low carbon and more resource efficient production will inevitably
involve transformation in business products, processes and organisation.
Business and technological change will re-shape markets and incumbent
positions. Those businesses best prepared for the transformation will minimise
the costs and capture the economic rewards.

75 CEMEP, 2007
76 Johnstone, OECD Sustainable Development Studies, 2008
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Establishing a robust price for carbon and growing the Global Carbon Markets
will play a key role in the move to a low carbon economy by ensuring that
the carbon price is integrated into the relevant industries’ business decisions
stimulating innovation and cost effective carbon abatement as well as making
the low carbon agenda a consideration for all industries and businesses. There
are already clear signs this is happening.

In the UK London has become a hub for carbon trading in a global market
estimated to be worth US$64 billion in 2007 — up from US$32 billion in 2006 (see
Table 7 below)’’. The international scope of the market and specific trading and
settlement skills provide the UK with clear advantages in this emerging market.

Within Europe, the European Union has established the EU Emissions Trading
Scheme (ETS), a market-based mechanism designed to internalise the external
costs of carbon dioxide emissions. The carbon price under EU ETS has fluctuated
around €20/tonne of CO, (EUA 2008) in 2008 and it is assumed to reach €40/
tonne by 2020 according to European Commission analysis used in DEFRA's
EU ETS Impact Assessments’®. Other carbon markets outside the EU ETS have
recently developed in other geographical locations like the New South Wales
GHG abatement scheme in Australia or the Chicago Climate Exchange.

Table 7: Global Carbon Market 2006/7

T
Volume Value Volume Value
(MtCO2) (M US$) (MtCO2) (M US$)

Allowances
EU ETS 1,104 24,436 2,061 50,097
New South Wales 20 225 25 224
Chicago Climate 10 38 23 72
Exchange
Project based 611 6,536 874 13,641
transactions
TOTAL 1,745 31,235 2,983 64,035

The International Energy Agency estimates’ that to reduce CO, emissions by
50 per cent (from current levels) by 2050 will require additional investment
of US$45 trillion, covering additional R&D, larger deployment investment in
technologies not yet market-competitive and commercial investment in low
carbon options across the power, transport, buildings and industrial sectors.
Directly or indirectly, manufacturing industry accounts for more than one-third
of global energy use and CO, emissions. Manufacturing industry has a good
record of energy efficiency gains in recent years, driven by the need to manage
energy costs®’, The IEA has also estimated the potential for the manufacturing

77 World Bank,2008
78 DEFRA, 2008

79 OECD/IEA 2008
80 OECD/IEA 2008
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industry to improve its energy efficiency by an impressive 18 — 26 per cent,
while reducing the sector’'s CO, emissions by 19 - 32 per cent based on proven
technology.®! This result did not consider the development and introduction of
new technologies.

A 2006 survey undertaken by AMR Research of 150 companies in the UK, US,
France and Germany found that among executives, energy and emissions
reductions was the top environmental concern as a means to gain competitive
advantage over others. Increased global environmental pressures and public
awareness have (amongst other issues such as high energy prices) led to an
increase in capital markets acceptance with many of the world’s major public
and private equity investment entities and several market indices now focusing
on clean technologies.

Investments in clean technologies are growing globally, led by the US and to a
lesser extent the EU. Total US and EU venture capital investments in clean tech
surged to almost US$3 billion in 2007 with over 80 per cent being invested in the
US. However, despite this global growth, clean tech still accounts for a relatively
small share of overall venture capital investments — around 5.4 per cent in the
US and 4.4 per cent in Europe.

US activity has been focused on relatively late-stage, capital investment in
global markets where government intervention is a key driver of demand. The
leading position of the US is in large measure due to the relative scale of US
capital markets and strength of the high-tech sector, in terms of knowledge base,
entrepreneurial skills and experience of innovation in new technologies® .

Europe had traditionally been at the forefront in clean technologies until
2004 principally due to tighter EU and national environmental regulation and
stronger consumer awareness of green issues®. Early stage investments in the
development of products have also been dominated by government-backed
funds. According to a study by Library House and the Carbon Trust, the public
sector participates in 45 per cent of all clean tech investments in the UK and 15
per cent in the rest of Europe®.

In recent years EU investment has been concentrated in energy generation
technologies, accounting for around 37 per cent of capital invested in clean
technologies between 2001 and 2007. There has, however, also been a significant
increase in investments in industry focused products and services, particularly
related to transport technologies including hybrid electric drive systems and
exhaust purification. In 2007 capital invested in these increased by €58 million
to €81.1 million and accounted for 30 per cent of the total invested that year.

81 Tam, OECD Sustainable Development Studies 2008
82 Ernst and Young, 2008

83 Ernst and Young, 2008

84 Library House , 2007
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The UK is already the largest clean tech venture capital market in Europe and is
therefore well placed to take advantage of further investment and market growth
in the sector. In 2007, it hosted 34 private venture capital backed technology
companies with a cumulative €186 million invested, around 30 per cent of all
European clean tech investment.

Figure 22: European venture capital investment in clean technology
2001 - 2007
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The strength of the financial sector in the UK and ease of access to capital, and
the creation of clusters of activity around key companies’ headquarters and key
scientific centres located in high quality universities are cited as key reasons for
this UK success. For example, the Carbon Trust in their report ‘Investment trends
in UK clean technology 2000 — 2004’8 identified mini-clusters around recognised
UKtechnology centresincluding London, Cambridge, Cardiff, Oxford, Manchester
and Edinburgh. Around 185 of clean tech companies in the UK originate from UK
universities, notably Cambridge, Imperial College and Cardiff.

85 Carbon Trust, 2005

54



5. Low Carbon Economy

CASE STUDY 12: ITI ENERGY LIMITED

ITI Energy Limited formed in 2003 is based at Innovation Technology Centre,
Rotherham. The company manufactures a compact and highly efficient thermal
destruction technology based on a patented advanced gasification design.
Combined with commercially available gas clean-up systems the technology
generates a synthetic gas that is clean enough to fuel an internal combustion
engine. The company'’s strategy is to provide gasification equipment that will
treat all biomass and wastes at source eliminating transport costs and the
adverse effects transport would have on the environment.

The system was developed in collaboration with the University of Newcastle
and ultimately commercialised by ITlI Energy Limited who in conjunction with
sister company ITI Limited own all the rights, patents and IPR for the technology.
Developed over ten years at Newcastle University the ITI Energy Gasifier was
specifically designed to handle a wide range of “difficult” or negative-value
feedstocks and is particularly suited to the conversion of Refuse Derived Fuel
(RDF) into energy. Gas from approximately 2.5 kg of biomass has the energy
of one litre of petrol.

The use of biomass fuel, especially biomass wastes (e.g. wood waste and
refuse derived fuel), for distributed power production can be economically
viable in many parts of the world. Biomass is a clean and renewable fuel. The
potential applications for biomass gasification include the following:

e Replacing current natural gas or diesel fuel use in industrial boilers or
furnaces

e Providing distributed power generation where power demands are less
than a few megawatts

e Displacing gasoline or diesel fuel in an internal combustion engine
generator

ITI is working with over 30 potential partners and clients to develop projects
ranging from single unit sites to multiple unit 11TMW projects. Several of these
partners already have multiple projects on identified sites in their pipelines.
Of the lead projects, one is a 7MWe Nett installation in partnership with a
substantial renewable energy company for which planning permission is
consented.

The main areas of venture capital investment in the UK have been in generation
and energy storage technologies and alternative fuels (see Figure 23). However, a
recent report by Ernst and Young for BERR notes the UK appearing to lag behind
in clean transportation projects and also in clean tech industrial products®.

86 Ernst and Young, 2008
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Figure 23: UK Private clean technology portfolio 2007
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5.2 Opportunities for business

Areas of the economy where significant opportunities could arise from the
transition to a low carbon and more resource efficient economy are:

e Power Sector (low carbon technologies such as wind power, and nuclear).
e Buildings Sector (improvement in residential buildings; zero carbon homes).
e Transport Sector (engine efficiency, biofuels, electric vehicles).

e Industry (remanufacturing and recycling, low carbon sources of energy).

These are areas of the economy the Stern Review and the CBI Climate Change
Taskforce consider as having the biggest contribution to make to carbon
abatement. The investment in low carbon, clean technologies required to deliver
this will be considerable, presenting opportunities for business that can develop
and install new, clean solutions and capture the demand for them.

However, one of the principle conclusions of the Ernst and Young study into
green business opportunities commissioned by BERR (2008)®” was that “a
green economy will be one in which lower carbon and resource efficiency will
permeate all products and services throughout the entire economy”. This goes
beyond the current definition of the Environmental Goods and Services (EGS)

sector covering activities ranging from pollution control to the development of

87 Ernst and Young, 2008
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cleaner processes, environmental consultancy and renewable energy (see Table
8 below).

Table 8: Classification of EGS Sub-Sectors (CEMEP and UK CEED)

e Air pollution control e Marine pollution control
e Cleaner technologies and e Noise and vibration control
processes

e Remediation and reclamation of
e Decommissioning/ land

decontamination of nuclear sites
Renewable energy

e Environmental consultancy
e Waste management, recovery and

e Environmental monitoring, recycling

instrumentation and analysis
y Water supply and wastewater

e Energy management and treatment
efficiency

UK CEED?® estimated the global EGS sector was worth $548bn in 2004, with
the EU, US and Japan accounting for around 94 per cent of the total. The
sector is expected to grow by 45 per cent by 2015 presenting significant global
business opportunities for the future. In the UK waste management and water/
wastewater treatment are forecast to remain the largest sectors. Rapidly growing
sectors, however, are forecast to be in energy management, renewable energy,
environmental consulting services and contaminated land remediation.

The global growth of the EGS market is driven primarily by legislation as well
as rapidly rising resource and commodity prices and scarcity of resources.
Environmental legislation is expected to become tighter and more global in the
future which in turn guarantees significant business opportunities. Demand for
clean technologies is becoming global and North America and Europe remain
the primary providers of innovative technology at the moment but as demand
continues to increase, investment in clean technologies will continue to grow in
developed as well as developing countries.

According to Ernst and Young therefore, the definition of Environmental
Goods and Services (EGS) is not sufficiently broad to assess the opportunity
for comparative advantage in low carbon, resource efficient business. ‘Green’
business itself is a loosely defined term, which allows expansion of green
business to include businesses in potentially all sectors of the economy. Some
sectors will be able to survive the transition to a green economy more readily
than others, and these can be distinguished from those sectors or businesses that
are expected to be reactive rather than proactive in their adoption of solutions to
shift to a low carbon economy.

88 UKCEED, 2006
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The report identifies two possible routes to achieve comparative advantage
in green business: stimulating comparative advantage in sectors or activities
considered green or stimulating green products and services in areas where the
UK already holds a comparative advantage. Both routes were investigated and
the conclusion was that artificially stimulating comparative advantage in ‘green’
areas where there is no existing comparative advantage is likely to be expensive
and ultimately unsustainable.

The focus of the Ernst and Young study was therefore on identifying key sectors
where the UK currently exhibits comparative advantage (based on existing
trade and investment data) and could develop green business opportunities in
specific sub-sectors. The main sectors identified were high-tech manufacturing
and financial and business services. In particular, within manufacturing were
software and electronic equipment, aircraft, pharmaceuticals, chemicals, and
precision (optical and medical) instruments.

The UK is therefore considered to be well positioned to gain from developments
of clean tech product markets particularly in the software and electronic sector,
and business and financial services. It has also the potential to benefit from
developments in the machinery equipment sector (especially in machinery
linked to electricity generation technologies) and to a lesser extent in the aircraft
sector, with change in many of these sectors and particularly in their leading
companies already underway.

However, the report also advises some caution in their assessment given
difficulties mapping trade sub-sectors to clean tech product categories due to
differences in coverage and classification.

Key characteristics underpinning current advantage in these sectors were defined
as the ability to attract capital including venture capital due to the existence of
strong financial markets, the supply of high quality services to start and promote
a new business (including strong software and business/management services),
and the presence of a sophisticated and high-tech manufacturing base.
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Table 9: Sectors where UK has a comparative advantage®®

Relevance for

Type of clean tech product

UK comparative advantage = Opportunity

low-carbon or for clean
clean tech tech in the
UK
Financial High Investment in carbon trading;  Key destination for High
services carbon offsets; green or investment and capital
clean tech indices; socially Skilled workforce
responsible investment London cluster
funds; providing investment
capital in clean tech and
environmental products/
projects
Boilers and High Energy generation UK enjoys comparative High
Machinery components (e.g. turbines) advantage in key sub-
and industrial equipment sectors. UK leads
investment in clean
generation technologies
such as marine
Software High Energy efficient data centres UK is primary destination High
Energy/Data management for software investment.
software South East England act as a
key cluster

Electronic High Energy efficient electrical UK is leading exporter and High

equipment components and electrical investment destination.

appliances High tech and capital
intensive sector.

Aircraft Medium Efficient engines, turbines UK is a net exporter. Capital Medium
intensive sector. Leading
manufacturer based in the
UK

Business Medium Efficiency management Key destination for High

services services. investment and capital

Environmental consultancy Strong skills base in related

services; environmental and transferable activities

marketing (e.g. consultancy, media,
legal etc.)

Chemicals Low New compounds for plastics UK is a net exporter. Medium

and other (building) materials;
cleaning products. Waste
treatment chemicals.
Enabler for fuel cells
development
Pharmaceuticals Low n/a UK specialised in high-tech  Low

Source : Ernst and Young, 2008

and end-consumer goods.
Leading investment in
Europe

89 Ernst and Young define ‘Comparative Advantage’ on the basis of sectors’ performance on terms of trade and
investment attraction.
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CASE STUDY 13: HEATKING LTD

Heatking, an operating division of TEV Ltd, is a leading designer and
manufacturer of Air Source Heat Pumps (ASHPs) based in Brighouse, West
Yorkshire. Its product range offers cost-effective and energy-efficient heating,
hot water and cooling solutions for households and small businesses. Cost
savings and environmental benefits can be substantial when compared to
conventional heating systems: Heatking ASHPs can cut energy costs by up to
75% and reduce carbon emissions by up to 66%, depending on the technology
it displaces.

The company has sold nearly 1,000 ASHP units, which represents more than
half of the total number of units sold in the UK to date. The majority of them
have been installed in households and many in hard to heat properties or those
in off-gas areas where, traditionally, relatively expensive and carbon-intensive
oil burners have been used.

Heatking is planning a significant expansion of its product offering, with the
launch of a Ground Source Heat Pump (GSHP) range in Autumn 2008.

EEF’'s analysis of modern manufacturing similarly looked at high performers
in different manufacturing sectors in the UK®. It concludes that the areas of
UK manufacturing that have experienced higher rates of growth against the
manufacturing sector average in the last five years are those with high volumes
of exports but also where a competitive edge has been developed, for example
by responding to global environmental concerns, developing unique products
and solutions or offering customers a ‘whole life’ service. It also identifies
UK sectors already benefiting from the increase in worldwide environmental
concerns as manufacturers of industrial process control equipment (used by
companies wanting to increase their resource efficiency), the motor vehicle
industry and those in their supply chain developing more efficient engines, and
specific chemicals manufacturers (from production of chemicals to improve fuel
efficiency and reduce engine emissions to producing eco-friendly cleaning or
paint products).

According to the CBI Climate Change Task Force report there are also
considerable opportunities for SMEs in areas such as commercial buildings,
renewable electricity and road transport fuels, domestic energy efficiency and
housing which could generate markets worth nearly £3bn in the period to 2010
in the UK.

90 EEF, 2008
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5.3 Responding to the challenge of climate change

Scientific and empirical evidence provided by the Stern Review®' and the
Intergovernmental Panel on Climate Change (IPCC) have highlighted the very
urgent and real need for co-ordinated action to be taken to tackle climate
change.

Stern argues that meaningful action to address climate change could be
undertaken at a cost of some 1 per cent of current GDP. In contrast, by delaying
action the economic cost would be far greater at around 5 per cent to 20 per cent
of global GDP and irreversible.

The IPCC highlighted that to avoid dangerous climate change the global climate
would need to stabilise at two degrees Celsius above pre-industrial times. This
would require global emissions to be reduced by at least 50 per cent by 2050 and
to achieve that emissions would have to peak in the next 10-15 years.

The challenges presented by climate change not only require mitigating actions
aimed at reducing greenhouse gas emissions, but also adaptation. IPCC defines
adaptation as “adjustments in natural and human systems in response to actual
and expected climatic stimuli or their effects, which moderate harm or exploit
beneficial opportunities”.

Given that some climate change already appears to be inevitable, firms will
have to find ways of adapting to threats such as increased flood risk and the
rise of heat related threats to human health, such as the increased incidence of
asthma. Costs will include the installation of flood defences, improved but also
more energy efficient air conditioning systems, and greater insurance payments.
Flooding and extreme weather events could also have a detrimental effect on
energy supply, and there may be a need for firms to structure their plants in such
a way that they can withstand interruptions in energy supply without incurring
damage to plant and equipment.

The climate change debate has also had the important effect of focusing
attention on other aspects related to the impact of economic activity on the built
and natural environment. In particular, more firms are focusing on enhanced
resource efficiency and waste disposal, seeking to maximise the efficiency
through which resources are sourced and used, and also to minimise energy
usage and waste by-products of the production process.

Waste minimisation, recycling and re-manufacturing will all therefore contribute
to combating climate change by reducing unnecessary carbon emissions while
at the same time providing benefits in terms of reduced costs and business
opportunities. For example, a study for DEFRA estimates that the overall resource
efficiency gains available to UK business, from energy, waste and water are £6.4
billion per year with energy accounting for 52 per cent and water 41 per cent.

91 Stern, 2006
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Waste disposal currently costs UK business 4 per cent of their annual turnover -
projected to rise to 6 per cent with increases in landfill tax.

Figure 24 illustrates how opportunities to lower environmental impact exist at all
stages of the production process and throughout the supply chain.

Figure 24: Framework for Low Carbon Production

e Low carbon e Energy e Green e Green e Recycling
sources intensity products labels of waste

e Recycled e Resource e Green e \oluntary e Recycling

materials intensity services standards end-of-life
products

e Carbon and GHGs emissions
o Waste

Source: Based on Ernst and Young, 2008

The Government is determined that UK business should position itself to be at
the forefront of the low carbon revolution. To enable this it has set out a long
term regulatory and policy framework to provide clear long-term signals to
industry to help shape investment decisions, principally through participation in
the EU Emissions Trading Scheme to establish a robust carbon price and also
through the Climate Change Bill which commits the UK to a statutory targets
for emission reductions by 2020 and 2050. The policy framework also seeks
to remove barriers, including those resulting from information failures and
regulatory design, to investments in new technologies, innovations and human
capital required to establish a leading low carbon economy.

Within this overarching framework, sector-based low carbon frameworks are
also being established in energy, transport, buildings, waste and products. For
example, in housing the Government has agreed a timetable for all new homes
to be zero carbon from 2016. At the same time the Government’s waste strategy
has set ambitious targets to 2020 for the recycling of waste to reduce emissions
from landfill sites, with certainty of incentive created by the landfill tax cost
escalator.
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The policy framework therefore recognises the relevance of the following market
failures where public intervention may be appropriate and beneficial:

e Significant externalities resulting from missing markets and market prices
that do not reflect in full the negative impacts of production or consumption
decisions.

e Information asymmetries resulting from incomplete information or
preclusive search costs for consumers on the environmental performance of
different products, and for producers on the environmental impact of their
purchasing and production decisions and the availability of and net costs of
alternatives.

e The complexity of available information and options combined with a high
degree of outcome uncertainty giving rise to bounded rationality and resulting
in sub-optimal investment, production or consumption decisions.

e In turn information complexity or asymmetries can give rise to principal —
agent problems resulting in a mis-alignment of incentives between producers
and consumers.

There may in addition be institutional, regulatory and co-ordination failures that
distort market outcomes and reduce incentives to invest and innovate in low
carbon and more environmental efficient technologies and products.

The Government’'s response to Commission on Environmental Markets and
Economic Performance (CEMEP) in November 2007°? and the newly published
Manufacturing Strategy therefore set out a number of measures focused on the
following four, mutually reinforcing areas:

1. Supporting the development of high value added manufacturing in low
carbon supply chains.

For example, the newly formed Office for Nuclear Development (OND) and the
intention to create the Office of Renewable Energy Deployment (ORED) will work
with UK supply chains in these sectors to ensure they are able to compete for
and deliver nuclear new build and renewable energy technologies and supplies
into the longer term.

The desire to create a world class manufacturing supply chain able to service
the global nuclear market will be reinforced by the creation of a Nuclear
Manufacturing Cluster for Specialist Metals and Materials in northern England
through collaboration with a number of the Regional Development Agencies and
the Specialist Metals Forum.

92 Commission on Environmental Markets and Economic Performance (CEMEP) — 2007
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2. Creating the necessary demand and supply side conditions for investments
and innovations in environmental products, processes and technologies.

3. Providing information and advice to help business and consumers make more
informed and sustainable production and consumption decisions.

The 2008 Budget announced plans to establish a ‘centre for expertise in
sustainable procurement’ and has published a new procurement policy framework
emphasising the need for public purchasing to consider the environmental
impact of goods and service purchased by the public sector. Government
spends around £150 billion annually on goods and services. By demonstrating
the priority given to low-carbon and sustainable products, it can stimulate
investments in their development.

Individuals, through their consumption choices, can also drive transformations
in product development and manufacture. Consumers also control more than a
third of current emissions through their direct consumption of energy. However,
as the European Environment Agency reports, eco-efficiency improvements in
production sectors are typically offset by growth in consumption®. Targeted
information campaigns, better environmental labelling and wider carbon
disclosure can all therefore help consumers make more informed choices
to reduce their energy intensity and carbon footprints through alternative
consumption patterns.

Supply side measures will complement those designed to stimulate market
demand and scale in the provision of low-carbon and more sustainable goods
and services. The centrepiece of the Government's strategy to encourage
business investment in innovation is the R&D tax credit. This is complemented
by supports targeted at investments in low carbon and sustainable production.
For example, the Technology Strategy Board in collaboration with Regional
Development Agencies and the Research Councils will jointly invest over
£1 billion over the next three years with a particular focus on developing and
commercialising new innovative platforms including low carbon vehicles and
low impact buildings. Over the next 5 years Government will also provide an
additional £90 million for the research, development and demonstration of low
carbon vehicles.

93 Mortensen, OECD Sustainable Development Studies 2008
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CASE STUDY 14: FORD MOTOR COMPANY

As a result of investment totalling over £775m over recent years, Ford has
turned its Dagenham Diesel Centre into its global centre for diesel engineering
design and production. This has been achieved by combining the manufacturing
expertise of over 2,000 skilled production staff at Dagenham with an industry
leading engineering team at their nearby Dunton Research and Development
Centre. With the aid of 500 newly recruited manufacturing specialists 2007
saw Dagenham begin production of Ford’s new class leading 1.4 and 1.6 litre
TDCI engines on a new purpose built assembly line. These low CO, emission
engines are at the forefront of Ford’s commitment to the low carbon vehicle
agenda and feature in the new ECOnetic range of vehicles. Demand for these
products will see Dagenham’s production top one million engines by the end
of 2008.

Not only is Dagenham building a range of new and innovative low carbon
products, but the plant itself is leading the way in eco-efficient production.
Currently powered by two 3.6MW capacity wind turbines, with a third due for
installation in 2009, the facility is unigue amongst Ford operations. Use of wind
power has seen gas and electricity consumption cut and 6,500 less tonnes of
CO, produced per year. Waste elimination also is key to the company’s strategy
with the diversion of over 12,500 tonnes of material from landfill — old concrete
from the site was recycled for use in the new engine production hall floor.
Mineral oil use too has been cut with over 500,000 litres saved as the plant
moves to increased use of ‘Green’ vegetable oil for metal working and other
uses.

4. Developing the necessary skills for a low carbon and resource efficient
economy.

The expansion of environmental industries has so far been unmatched by a
growth in a supply of labour with relevant skills to develop, install and utilise
new technologies. This will ultimately constrain further expansion in these
areas. In response, the Government is forging partnerships with employers,
the Sustainable Development Commission, Sector Skills Councils and others to
develop and encourage high-quality training solutions and knowledge transfer.
Through the Sector Skills Councils employers also have the opportunity to
articulate their skills needs effectively and influence the future design and
delivery of qualifications (see also Section 4)

Knowledge transfer will also be encouraged through partnerships with business,
local and regional bodies, the further education and third sectors. For example,
through the Carbon Trust, Envirowise and the RDA network, Government has
established a network of advice and support for businesses to examine their
environmental impacts and develop tailored reduction strategies.
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