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Despite being able to tackle some of today’s global societal challenges including climate change,
dwindling fossil fuel resources and the need for the development of a more sustainable and
resource-efficient industry, several hurdles continue to hamper the full exploitation of Industrial
Biotechnology's (IB) potential today.

The BIO-TIC project was a solutions-centred approach that comprehensively examined the
innovation hurdles in IB across Europe and formulated action plans and recommendations to
overcome them. Three roadmaps have been developed, based on literature study, more than 85
interviews with experts and on the information collected through several regional and business case
workshops.

The market roadmap relates to current markets for five IB business cases across Europe, and
market projections extending to 2030. It aims to obtain a comprehensive overview of the
market potential for industrial biotechnology, the current and potential future value chain
composition and stakeholders, including segmented market opportunity assessment and
projections. The “market roadmap” provides an important focus for the other two
roadmaps.

The research and development roadmap revolves around the setting of R&D priorities and
identifying needs for research, pilot and demonstration plant activities. This is centred on
obtaining a clear overview of R&D related hurdles for realising Europe’s IB market potential.
The analysis focuses on the identification of R&D bottlenecks and required breakthroughs
across a broad range of technological domains. It seeks to identify key areas of research to
focus on, and to selectively highlight those areas that can be best aligned with current and
foreseen end user market requirements. The technology roadmap also seeks to identify the
relative strength of research areas in different European countries and gathers evidence
where a duplication of resources exists.

The non-technological roadmap identifies regulatory and non-technological hurdles that
may prevent IB innovation from taking advantage of market opportunities. The roadmap
proposes solutions for key market entry barriers, going beyond recommendations already
formulated by other initiatives and projects on biobased products.

The BIO-TIC roadmaps show how the various stakeholders can work together to overcome the major
issues that hamper the huge potential of IB in Europe. The integrated roadmap, entitled ‘The
bioeconomy enabled: A roadmap to a thriving industrial biotechnology sector in Europe’ shows the
relationship between potential market developments, R&D needs, regulatory and non-technological
aspects impacting on IB innovation.

This short document provides a concise overview of the main hurdles and solutions collected during
the BIO-TIC multi-stakeholders iterative process. The solutions highlighted in boxes are
discussed in more depth within the research and development roadmap, whilst the solutions
highlighted in RED are discussed in more depth within the non-technological roadmap.

All of the BIO-TIC roadmaps can be downloaded from the project website at
http://www.industrialbiotech-europe.eu/.



http://www.industrialbiotech-europe.eu/

Feedstock

Feedstock availability

Hurdles

Costs of feedstock produced in Europe are too
high compared to other regions

Recommended Solutions

Investigate uses for under-utilised forestry resources;

Investigate waste and residue biomass as alternative
feedstocks;

Pellets are heavily subsidised (bio-energy
subsidies) which may contribute to price
fluctuations

Seasonability of biomass cropping versus need of
continuous feedstock supply is a major problem

Logistics: inefficient transport and distribution of
biomass

(High) import costs for certain types of feedstock

Fluctuating feedstock quality and price which has
the potential to affect the whole value chain

Investigate the best way to utilise coproduct streams (e.g.
lignin);

Develop storage possibilities that conserve the biomass in a

better way;




Bioconversion and
Downstream Processing

Technology

Hurdles

Develop new strains to improve residence time, management

Recommended Solutions

and yield;

The yield, productivity and robustness of many

Develop mixed-culture systems to help improve conversion
efficiency;

(bio) conversions is still too low to make

Develop anaerobic conversion systems;

processing economically competitive

Develop feedstock-agnostic microbes;

Develop more economical conversion processes with higher
yields and less wastage;

Genetic engineering has proven to be a costly
and time-consuming process

Map the most wanted chemical steps;

Water removal in (bio)conversion process is still
very costly and not fully optimized

Develop new water management systems;

Develop and improve in-situ product removal methods;

Advanced bioreactor equipment is often lacking
hindering process integration and CAPEX

Develop novel reactors and promote process integration
(integration of DSP* and UPS” equipment;

Lack of integration of (bio)conversion, product
recovery and downstream processing together

Lack of continuous fermentation systems hamper
the economics of the bioconversion processes

Lack of predictive models to aid scaling up

Aim for the integrated optimisation of process intensification,
in-situ product recovery (ISPR), continuous fermentation and
downstream processing systems, and make more funding
available for research on this;

Difficult to produce product, by-product and
waste streams with consistent and uniform
quality when utilising second generation

feedstocks with wide ranging specifications

Develop microbes resistant to impurities in different feedstocks
and with more narrow and robust production features;

1 .
Downstream Processing

2 .
Upstream Processing



Recommended Solutions

Hurdles
Encourage the coproduction of high value chemicals;

Focus on the production of high-value products;

Lower cost-competitiveness . I
. P Limited availability of low-cost feedstocks
versus fossil products

Markets

Lack of mechanisms/incentives compensating
for poor cost competitiveness

Investment barriers and
financial hurdles/capital
requirements

Untapped potential of IB in developing new
functionalities

Long time to market because of regulatory
constraints

Different understanding of definition
"bioproduct" across regions and stakeholders

* Common Agricultural Policy
4 European Committee for Standardization



Definition of bioproduct is
unclear which makes it
difficult to communicate the
benefits

Hurdles

Lack of common agenda for bioproducts
development - incoherent policies and
regulations

Poor public perception and
awareness of biobased
products

Negative messages in the media on GMO
and biofuels may influence the perception
of IB

Advantages of biobased products are not
visible enough/ unclear definitions

> Genetically Modified Microorganisms

® Non-Governmental Organisations

’ Genetic Modification/Genetically Modified
® Business to Business

? Business to Consumer

Recommended Solutions




Investment barriers and
financial hurdles/capital
requirements
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Hurdles

Limited availability of public R&D funding
for demonstration and commercial plants

Limited access to finance for spin offs and
start-ups

Limited access to finance for SME

Limited financial support for new
production facilities

Limited financial support for new
production facilities and too long return on
investment time

% public Private Partnership(s)
" Venture Capitalists

Recommended Solutions




Hurdles Recommended Solutions

Lack of visible tangible products and
blockbusters

Investment barriers and
financial hurdles/ confidence
requirements

Lack of investor confidence
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Develop and retain scale-up expertise;

Human resources Lack of HR with right skills and curricula




Inefficient collaboration
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Hurdles

Insufficient cooperation and knowledge
exchange between the parties in the value
chain

Difficulties to establish operational
alliances between industry and academia

12 Research Technology Organisations
B3 Research and Innovation

Recommended Solutions
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Inefficient collaboration

Hurdles

Regional funding conditions hinder establishment
of international networks

Intellectual property (IP)

High patent costs hinder start-ups and SME.

Lack of harmonised IP regulation

Sustainability barriers

Difficulties in implementing the sustainability
agenda and life cycle thinking in policies, and lack
of coherent policy framework for sustainability

No general consensus on important definitions of
the bioeconomy

No commonly accepted “sustainability”
certification system

Recommended Solutions




Prepared by: Filippo Giancarlo Martinelli (PNO Innovation)

Input provided by: EuropaBio, CEFIC, PNO Consultants, TNO, Dechema, nova-Institut, Clever Consult,
IAR, Poyry Management Consulting, Ciaotech, Knowledge Transfer Network Ltd
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Y @IndBiotechEU

B Industrial Biotech for Europe

Partnering Platform : www.industrial-biotechnology.eu
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