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It is just over two years since the Business Secretary, Vince Cable, officially opened
the Biorenewables Development Centre (BDC) on the York Science Park.
In that time we have grown from a nucleus of just four staff to an international
team of 40, with clients and partners across the UK, Europe, Latin America, Australia
and the Far East.
From the start, our mission has been to grow the bioeconomy by providing industry
with access to world-leading biologists and chemists in flexible facilities that can
scale-up their latest innovations to industrial and commercial demonstration level.
Crucial to our work to date has been the creation and commissioning of a
£13 million open-access facility that has been used to support more than 150
clients – from small to medium-sized businesses (SMEs) to multinationals – in a
diverse range of projects.
These collaborations with business include the novel growth trials
for non-food crops; the extraction of valuable chemicals from waste;
and the use of smart enzymes and microbes to develop more efficient
ways of turning woody waste into a valuable energy source.
I am pleased to report that our early work with local and regional SMEs – providing
them with support through European funding – resulted in us securing a substantial
second phase of EU finance. This is now being used to help our local clients invest
in innovative new equipment to improve their performance and market share.
In addition, we have also helped establish the BioVale innovation cluster
and developed plans for a £25M BioVale Centre. Long-term, Biovale
has been set up to stimulate the bioeconomy, create new jobs, train
the workforce of tomorrow, and attract inward investment.
In two years, I believe we have achieved the vision set out for us by Vince Cable at
our official opening – that of becoming a centre of “national significance and unique
capability”. I would like to thank all those who have helped us turn that aspiration into
a reality and look forward to working with you all on the next chapter of the BDC.
Joe Ross
Director, Biorenewables Development Centre

1

2

Who are we?
The Biorenewables Development Centre (BDC) grew out of the desire of
biologists and chemists at the University of York to make an impact on the most
pressing environmental and economic issues of our time: how to harness research
and innovation to make the transition to a low carbon, sustainable future.

Dr Deborah Rathbone
Feedstock Development Unit Manager

Set up as a not-for-profit company in 2012, the BDC has assembled an
international team of 40 researchers and business development specialists. Our
team now helps business of all sizes access equipment and expertise to make the
most of cutting-edge research in industrial biotechnology and green chemistry.
We work with industry – whether multinationals, government bodies or
SMEs - in a range of projects from advisory services, funded support and trials
through to full-blown demonstration pilots. This includes:
Dr Joe Ross
BDC Director

Adding new
products
and services
to a company’s
existing offer

Developing
feedstocks
to deliver new
products or
improve yields

Improving
performance
and
eliminating waste

Evaluating
new processes
for incorporation into
business activities

Extracting
high-value
chemicals
from existing
feedstocks or
by-products

Using
scale-up
facilities

Dr Margaret Smallwood
Research Development Unit Manager

Professor Ian Graham
Chair of the BDC Board

to remove risk barriers
to potential investors

To support industry to the fullest extent, we stay true to our roots and maintain
close ties with the University of York. We believe that our access to its world-leading
institutes – the Centre for Novel Agricultural Products and the Green Chemistry Centre
of Excellence – truly sets us apart from any competitors.
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Dr Mark Gronnow
Process Development Unit Manager

What makes the BDC so special is the
remarkable collaboration between
some of the best and brightest biologists
and chemists in the world – the BDC
brings these people together and gives
them the scale-up facilities to tackle
industry challenges.

Dr Fabien Deswarte
Business Development Unit Manager
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The big picture
Our reliance on petrochemicals will only be a short period in our history.
Harnessing the latest multi-disciplinary developments in industrial biotechnology
and green chemistry will allow us to develop bio-based materials to transition to
a low carbon economy, or “bioeconomy”.
To support industry to make this leap, we use our expertise and facilities to
develop and scale-up new sustainable processes and products using
bio-based – or biorenewable – materials. In brief, this is any organic matter
available on a renewable or recurring basis (including wood, forest residues,
crops, agricultural by-products and food waste).

25%

transport energy
needs supplied
by biofuels3

Although often associated solely with energy, biorenewables are much more versatile,
with applications in packaging, cosmetics, pharmaceuticals, transportation, textiles,
biodegradable plastics, and flavours and fragrances.

30%

heat and power
from biomass3

30%

overall chemical
production
bio-based3

Despite common misconceptions, competitive pricing and great performance compared
to their fossil-based counterparts are central to the viability of bio-based products. Today,
already 10% of chemical products are made using biorenewables1, and this is just the
beginning of the journey.
In Europe alone, the bioeconomy is estimated to be worth €200 billion by 20202; and
has been declared a priority in the US, South America, South East Asia and Europe with
ambitious policies in place to support it.

40% ~50%

The overarching vision for 2030 is of a world-leading
and competitive Biobased European Economy. The
European bioindustry sector in 2030 is innovative
and competitive, with cooperation between research
institutes and the industrial, forestry and agriculture
sectors whilst enjoying the support of civil society.

of producers envisage
a long-term economic
advantage to
switching to renewable
feedstocks4

of respondents
require sustainability
information
from their suppliers4

Sustainability and renewables have
become well established and widely
accepted in the industry. Few if any
companies will not be involved
within a very short time.
2014 ICIS Industry survey on sustainability4

Joint European Biorefinery Vision for 20303
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Making an impact
Within the first year of operations the BDC went from a
standing start to providing research and development
support to more than 150 companies. While most of
these are in the Yorkshire and Humber region, the BDC’s
collaborations also include clients as far afield as Brazil,
Vietnam and Australia.

Scale-up capabilities

Funded support for Yorkshire SMEs

Capital grants for innovation

Access to our specialists is proving to be a powerful
tool for businesses to grow. One of the BDC’s core
strengths is helping businesses scale up their processes
e.g. by quickly progressing from proof-of-concept to
developing processes at an industrial scale.

Economic growth is predicted to come from small to
medium-sized enterprises (SMEs) and evidence shows
that the fastest growing are those that are driven
by innovation5. Stimulating innovations is exactly
what the BDC is able to help SMEs with through its
funded European Regional
Development Fund (ERDF)
business assist programme.
This support is invaluable for
190
helping SMEs to address their
projects
bio-based challenges – and we
are well on track to support
by June
190 SMEs by summer 2015.

Our early success supporting regional SMEs led to the
award of a second round of European funding – the
Biorenewables Capital Grant Scheme – to help Yorkshire
businesses invest in innovative new equipment
for new product development.
This £1 million initiative is on
target to benefit around 20
companies across the region by
2015 with an average project
spend of £50,000.

10-100
Kgs

14x

New
regional
businesses

production
savings

Working with the BDC has given
us access to process technologies
that have the potential to increase our
efficiency 14-fold: this innovation could
help us grow from 6 to 144 tons per day.
Brocklesby Ltd.

investment

2015

5%

efficiency
increase

£1m

The BDC’s work has the potential
to save the 5% of our annual cheese
production that was spoiling – which
was costing us £8200 per year.
Wensleydale Creamery.

The BDC’s support
was instrumental in us
setting up a new business and
locating it in York. The £64K funding we
received will part-pay for a brand new
Wilson System steam processing facility,
which we will use to take advantage of
the ever-growing market for biofuels
produced from municipal waste.
Wilson Bio-Chemical Ltd.
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Open-access facilities

International biorenewable hub

Global partnerships

The BDC’s open-access facilities are set up to
demonstrate the commercial potential of novel
technologies at any point in the bio-based supply
chain, and are centred on the following areas: plant
and microbial molecular analysis, pre-processing,
processing, microbiology and
analytical assessments.
Beyond our own equipment,
we also have space to
Dedicated
accommodate some of
our clients’ developing
plug & play
technologies, which
helps de-risk their
facility
innovation processes.

The BDC has played a pivotal part in the formation of
BioVale, a public/private sector partnership aimed at
putting Yorkshire and the Humber on the map as an
international hub for the knowledge-based bioeconomy.
In 2014, BioVale was recognised as a springboard for the
local economy and allocated
£8M from local government.
Part of this funding is pledged
towards a new building for the
BioVale
BDC, which will also provide
additional, much-needed
cluster
incubation space for
founder
growing businesses.

The leadership team at the BDC was also instrumental in
helping forge partnerships with: one of Europe’s most
successful biorenewable clusters – the Industries & AgroResources (IAR) in Northern France; the Brazilian national
bioethanol research institute (CTBE); and is involved in
similar discussions with potential
partners in the Netherlands and
Germany. These partnerships
are crucial collaborations in
Knowledge
responding to the challenges
presented by our reliance on fossil & technology
resources, changing legislations
transfer
and an increased demand for
plant-based products.

New
processes
& products

28,000

Working with the BDC
is a fantastic opportunity for
us: rather than sourcing investors
and lab-space we are able to focus on
rapidly developing our patented Photo
Bioreactor, which combines solarpowered LED lights and specialised
reactors for rapid growth of algae.
British Algoil Ltd.
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new jobs
by 20257

We will drive growth,
exports and innovation across all
aspects of the bioeconomy, building
on and further enhancing our global
reputation and connections.
2014 Strategic Plans, York, North
Yorkshire and East Riding Local
Enterprise Partnership6.

Inward
Investment

The BioVale
cluster will be a
huge draw for international
businesses. As an Australian
company with a unique process to
convert waste cellulose to
high-value speciality chemicals, we
committed to establish a base in York,
UK, to better access both market
opportunities and world-leading
expertise in bio-based research.
Circa Renewable
Chemicals.
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Innovation in practice
Over the last two years the BDC has supported more than 150 companies, from SMEs to household names such as Quorn,
Drax and Unilever, to develop innovative processes that convert plants, microbes and bio-wastes into commercially viable
products. As a result the BDC’s client base has expanded to cover the spectrum of commercial sectors from specialty
chemicals, food and feed, biofuel, plant breeding and pharmaceuticals, through to paint and surface coatings, personal
care, bioenergy and fast moving consumer goods.

Growth trials for crop stimulants
Company: BioElements
Established in: 2013

Activity: Production of bacterial
products for agriculture

Working with the biologists
at the BDC has given us the data
and confidence to push our product
to the next level and took us a step
closer to commercialisation.
BioElements

Location: York, UK

Novel processing technologies to develop
naturally-derived insect repellents
Company: Citrefine
Established in: 1994

Activity: Production and supply of
naturally-derived repellents

Location: Leeds, UK
BioElements are a manufacturer of natural products that
stimulate plant development in commercially grown crops.
They are a knowledge-based, research-intensive business that
has the capacity to expand to new markets, strengthen the
region’s reputation for novel agricultural products, and help
tackle the issue of food scarcity.
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The following projects illustrate the kind of support the BDC offers, from sophisticated
technological interventions to financial assistance through the £1 million Biorenewables
Capital Grant Scheme.

We’re thrilled to
be collaborating on
technologies that are helping
commercialise naturally-derived
products. Working with the BDC
has given us access to processing
expertise and advanced equipment
we would not have been able to
find elsewhere.
Citrefine

Citrefine International extracts and uses oil from the eucalyptus
citriodora tree in naturally-derived insect repellents. Their
active ingredient, Citriodioal®, is now recognised by leading
authorities worldwide for its first-rate efficacy - making it the
only plant-based repellent with this level of accreditation.

The BDC was approached to provide rigorous scientific analysis
to evaluate whether the product delivered on its promise to
improve crop yield and vigour in a continuous cropping system.
So, we evaluated the potential germination and seedling
performance of wheat with and without this innovative
treatment in soil sampled from different locations.

The company are looking to expand their product range and
move into new over-seas markets. They approached the BDC for
assistance reducing the scent of their active ingredient which
had been identified as a barrier for certain market segments.
Using our novel processing equipment, the specialists at the BDC
were able to remove the volatile compounds responsible for
this strong scent without affecting the efficacy of the product.

Our research revealed that the BioElements product had a
significant impact on germination and the early stages of
seedling growth: the product positively stimulated shoot growth
of the selected wheat variety in the different soil samples.

Citrefine are now trialling the processed ingredient in their insect
repellents and have won a BDC grant to invest in equipment
that will help them analyse their materials in-house and further
improve the quality of their raw materials and products.

BioElements are now exploring opportunities for taking this
a step further to full field trials. If successful, this product
is expected to reduce the cost and environmental stresses
associated with continuous crop growth, so contributing to
food security.

Our collaboration is helping the business improve
their product portfolio, remove barriers to adoption
in new markets, increase their in-house technological
capability, and ultimately grow their business.
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Converting biomass into high-value chemicals
Company: Advanced Extraction Technologies
Established in: 2007
Location: Little Weighton, UK

Activity: Process R&D for converting
biomass into high-value
chemicals

We are working to
demonstrate the technical
and commercial feasibility
of our process that we believe
will be an important technology
to extract valuable chemicals from
waste streams, which is particularly
significant as it offers an alternative
source to petro-chemicals
or food crops.
Advanced Extraction
Technologies

Advanced Extraction Technologies (AET) are world leaders in the
use of a super-heated water technology that replaces harmful
organic solvents in both the extraction of natural compounds and
in chemical processing.
AET are seeking to diversify their technology to varied
biorenewable applications and markets, including converting
agricultural waste materials into building blocks for biofuel
production; and using anti-oxidants and anti-inflammatories from
food waste in cosmetics and food products.
AET have been accessing expertise and technology at the
BDC, as well as from our colleagues at the University, to explore
the commercial potential of these avenues. This has included
using sophisticated fermentation and analysis techniques on
agricultural wastes that had been treated by AET. Results from the
BDC’s scale-up facilities are giving AET the opportunity to explore
whether the technologies could be used at an industrial level.
Initial research work has been promising and has led to AET
seeking additional funding to continue working on the project
with the BDC. The ongoing research aims to support AET in the
development of industrial-scale processes to help bring their
technology to market.
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Shelf-life implications of oil
Company: Nib Nibs
Established in: 2009
Location: Harrogate, UK

Activity: Artisan production
of baked snacks

Working with
the BDC has been a
life-saver: their specialists
were quickly able to get to
the root of the problem, and
reassure us that our production
wasn’t compromised. A great team
to work with, very approachable,
with an effective solution in a
very tight timeframe. Highly
recommended.
NibNibs

NibNibs is an award-winning baker of
premium quality ‘nibbles’ produced using
locally-sourced ingredients. They supply more than
300 outlets in the UK and recently begun exporting
into Europe. Their ambitious vision is to grow the
company while maintaining their artisan quality.
In order to increase the locally-sourced ingredients in their
breadsticks, NibNibs has been trialling rapeseed oil as a Yorkshiregrown alternative to the Mediterranean-grown olive oil. This trial
presented some issues with shortened product shelf-life, causing
a suspension in production and potential losses to the business.
The BDC was able to help with analysis of the oils used and in this
we identified the olive oil is far more stable than the premium
rapeseed oil, which oxidises more readily in the baking process.
This led to a search for new sources of rapeseed oil which are
stabilised through the use of natural antioxidants, like rosemary.
NibNibs is now in the process of re-testing their breadsticks
with new sources of rapeseed oil with natural antioxidants,
so that they can, in time, maintain the local credentials of
their products, while also maintaining the shelf-life.
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What our clients say
Making sure that our clients have a great experience working with
us is crucial. Building on our clients’ feedback we are constantly
evolving and improving our services to reflect this.
In a 2014 independent survey we asked our
clients about their experience of working with us.

We could not
have hoped for a
better service

We would not
have progressed
with innovation
products

93.5%

of our clients
have said they would
recommend us

80%

said they would
access any future BDC
support packages

and

55%
have already
passed us on
to others

We like to think these results reflect our core work to help
businesses access technologies and de-risk their innovation
process. We are pleased to be supporting the bioeconomy
in this way and all the more determined to increase our
capabilities to continue to help develop sustainable plants,
processes and products.
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We would not
have developed
and entered the
biomass fuel
supply business

Progress in our
new area of work on
biofuel and renewable
chemicals would
have been very
much slowed

The project
would have carried
a very high
level of risk
Increased costs and
reduced opportunities
in the specific market

The specific projects
would have been put
on hold and therefore
negatively impacted
on the development
of the business

The BDC is
our first port
of call
Very helpful
professional team with
real commitment and
enthusiasm for projects
and helping businesses
reach their potential

A technically proficient
helpful team with
promoting your business
in mind. What more could
a business ask for?

We would
not have
pursued the
avenue
We would have
discontinued the
product line

BDC staff couple
technical expertise
with enthusiasm to
help growing SMEs

They clearly
understood our
requirements from
the very
first meeting
What would have happened without BDC support?

The research
has gone
beyond anything
we expected

How did you find working with the BDC?
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The future
If the UK bioeconomy is to achieve its full potential – and lead the transition
to a low carbon economy – it will need easy access to the research capabilities
of the nation’s universities.
As demonstrated throughout this report, the BDC, in close collaboration with
the University of York, is ideally placed to deliver that support and access, and
we were thrilled that our efforts were recognised in 2014 through the UK Science
Park Association 30th Anniversary Award for Innovation Partnership.
Beyond our own work, we are excited to be instrumental in the BioVale initiative,
which could add over £1billion in additional direct GVA and generate around
28,000 new jobs to the regional economy by 20257.
With 10% of the UK bioeconomy in Yorkshire and the Humber – which represents
only 6% of UK landmass – and the great reception our efforts have had since our
launch two years ago, we are certain that the businesses, scientists and resources
in our region will pull together to put Yorkshire on the map as leaders in the
innovative transition to a low carbon economy.

BDC’s SME goals to reach by June 2015
support

resulting in

190

£14 m

companies across
the Yorkshire and
Humber region

growth in
regional GVA

19

172

innovative new
start-up companies

new jobs and a further
45 protected
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Image: Artists impression of the BioVale Centre.

18

EUROPEAN UNION
Investing in Your Future

European Regional
Development Fund 2007-13

Biorenewables Development Centre Ltd,
The Biocentre, York Science Park,
York, YO10 5NY, UK
+44 (0) 1904 435364
Biorenewables@york.ac.uk

www.biorenewables.org
©2015. All rights reserved.

Printed on FSC accredited recycled paper.

