Life Sciences
Low carbon opportunities in Scotland

What are the low carbon opportunties
in Life Sciences?
The Scottish Life Sciences Strategy ‘Creating Wealth, Promoting Health’
has a target to double turnover to £6.2 billion by 2020. The strategy identifies
sustainability as an area of significant opportunity for the sector. These
opportunities can be broadly classified as:
• Producing electricity, heat or transport fuels in a lower carbon manner.
• Improving efficiency of existing operations with fewer resource inputs.
• Developing products and services that are less carbon intensive to produce.
• Developing and selling products and services that will help to promote
sustainable lifestyles and reduce emissions from consumption by other
businesses or consumers.
These opportunities are explored below.

Water
Pharmaceuticals manufacturing is a water-intensive process and pure water
is required for processing, often requiring on-site distillation and treatment.
Grey water is required to cool products after reactions. Significant savings
can arise from low cost investments, for example, fitting aerators to taps,
decommissioning redundant equipment, optimising service water flows
and fitting trigger guns to water hoses.

Waste
The ‘circular economy’ is one where goods and services are designed
to minimise the use of raw materials and reduce or eliminate waste.
One concept is to lease equipment, so that the supplier has an incentive
to make goods that are durable. At the end of the lease, the goods can be
collected and reprocessed or recycled. Medical equipment can be sterilised
and reused.

Energy management

Case Study:

Life Science manufacturing companies are energy intensive and substantial
savings can arise from investing in modern heat, ventilation and air
conditioning technology. There is also scope to increase efficiency and reduce
emissions by using sustainable energy sources, such as biomass from waste
and combined heat and power plants. A number of Scottish sites are also
pursuing the potential for renewable electricity to be produced on site.

Vascutek Terumo, at Inchinnan, produce heart valves for damaged
arteries. Scottish Enterprise supported them with a lean management
programme which resulted in an improved sterilisation schedule with
associated productivity benefits and a reduction in energy and waste
impacts.

Packaging and transport

Biofuels

A lifecycle analysis of two methods of packaging syringes (cardboard
and plastic tray) showed 10-40% cost savings for packaging and up to
80% savings from resultant space saving in transport costs, particularly
for cold chain products.

Biofuels presents a significant market opportunity. At present, most biofuels
are produced from food crops such as sugar cane to produce ethanol or
biodiesel. However, this can introduce competition between using productive
arable land for food or fuel. Biofuel can also be produced from waste, and
research is underway into biofuels from cellulose based plants and algae.
Scottish company Celtic Renewables is producing biobutanol from the
by-products from the whisky industry.

Process improvements
More efficient manufacturing of chemical and pharmaceuticals can be
achieved by using new raw materials or by using catalysts that are more
efficient. In Scotland, industry and universities are looking to bring about
transformational change through innovative process, such as the move from
batch manufacturing to more efficient continuous manufacturing processes
for high value chemical products – see for example the Continuous
Manufacturing and Crystallisation centre.

Industrial biotechnology
This involves the use of biological resources (plants, algae, micro-organisms,
waste) for processing and producing products. The resulting products can
be used widely across sectors for biofuels, chemicals and materials such as
plastics and textiles. This could help to diversify away from dependence on oil,
increase food production and offer sustainability benefits. Scottish Enterprise
is helping the industry to produce a Scottish Industrial Biotechnology
Development Plan.

Telemedicine
Telehealth (sensors to monitor health) and telecare (sensors to enable people
to remain safely in their homes) can deliver transport efficiencies and reduce
costs and emissions. At least three million people in the UK with long term
conditions or social care needs could benefit from telehealth and telecare.

Agriculture
For livestock and fish farming, the main growth areas appear to be in animal
breeding, diagnostics, vaccines, pharmaceuticals and feed additives. New
crops using assisted breeding techniques and genetic modification may help
to increase pest and disease resistance, reduce dependence on water and
fertilizers, as well as improve yields for food and biomass. Whilst genetic
modification is a controversial issue, it may have the potential to increase
agricultural productivity and contribute to a lower carbon economy through
improved yields, less food waste and fewer inputs.
There are global opportunities to develop veterinary medicines that prevent,
alleviate and treat common animal conditions and these are vital components
of ensuring food safety and security for humans. Scotland has significant
research strengths in animal biosciences including the Royal (Dick) School
of Veterinary Studies and the Scottish Agricultural College.
Precision agriculture involves the use of systems to remotely monitor soil,
air and water. Life Sciences may have a role to play in developing remote
diagnostics to detect plant pathogens and alert farmers to treat crops
before widespread damage occurs.

Challenges

Drivers and enablers

• S afety, project timing and commercial pressures often take precedence
over sustainable principles when developing new drugs. The longer term
potential cost savings from low carbon approaches may be less significant
than the profits to be made from quickly getting a product to market.

Energy Regulation – larger firms are incentivised to save energy through
regulatory drivers such as the Climate Change Levy, European Emissions
Trading Scheme (ETS), Climate Change Agreements, the CRC Energy
Efficiency Scheme and the Carbon Price Floor (2013) for electricity.

• Pharmaceuticals require regulatory approval, and due to the cost and time
of seeking changes to regulatory approval, it may not be cost effective to
implement minor production efficiencies.

Compliance – the REACH directive requires significant chemicals to be
tested for their impact on health and the environment. It is being extended
to cover substances in medical devices and monitoring and control
instruments. The Water Framework Directive affects discharge consents.

• T here may be a skills issue that is slowing the rate of innovation and
implementation of sustainable life sciences. Most designers and
researchers were not taught the principles of sustainable chemistry.
Lifecycle assessments are complex and multi-disciplinary, and a degree
of risk taking is necessary to shift the focus to sustainability.
• At present, Corporate Social Responsibility pressures seem to affect
the larger multi-national companies, and not the indigeneous SMEs.

Cost – significant cost savings can arise from a focus on resource efficiency.
There are concerns about the security of supply and price volatility of raw
materials such as rare earth minerals, petro-chemicals and platinum.
There are subsidies for renewable heat.
Corporate Responsibility – most multi-national pharmaceutical companies
have a corporate environmental strategy. These may focus on employee
engagement, cost savings and/or perceived reputational and commercial
advantage.
Consumer Demand – In the personal products market there can be
significant consumer pressure for companies to use sustainable ingredients.
Supply Chain – the NHS, and many multi-nationals, are adopting a lifecycle
approach to their environmental impacts, and this necessitates working
with their suppliers on sustainable issues.

Delivering the opportunities –
resource and support available

•T
 he Chemistry innovation KTN produced a roadmap describing the trends,
drivers, needs and available technology for sustainable chemistry and
sustainable products. There is an excellent series of case studies.

There is a range of public sector support available to Life Science
companies in Scotland:

•T
 he Technology Strategy Board has a focus on bioscience and healthcare,
including programmes on assisted living, identification of infectious
agents, stratified medicines and regenerative medicine.

• Scottish Enterprise offers account management services, innovation
grants, Scottish Manufacturing Advisory Service (SMAS), lean
management and sustainability specialist support. Companies can be
supported to obtain formal environmental accredication such as ISO14001.
• Skills Development Scotland’s Low Carbon Skills Fund gives Scottish
businesses with up to 250 employees the opportunity to apply for up to
£12,500 towards employee training costs.
• T he ECCI supports low carbon leaders and networks from business,
finance and the public sector to work together to deliver a low carbon
future. It provides a support platform to enhance business enterprise
and innovation; and delivers professional skills training.
• Resource Efficient Scotland provides free access to tools, expertise and
procurement guidance for clients and contractors. It aims to increase
productivity by supporting firms to use energy, water and material
resources more efficiently, increasing productivity and cutting waste.

•T
 he Enterprise Europe Network can promote Scottish low carbon
innovations across the UK, Europe and beyond to help business connect
into new commercialisation and distribution partners for their products,
processes and systems.

If you would like more information on low carbon opportunities
in Life Sciences, please email: enquiries@scotent.co.uk
or call our helpline on: 0845 607 8787.
If you would like to receive the full Life Sciences report,
please contact neil.kitching@scotent.co.uk

