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Introduction
The SIRA 2030 addresses key challenges for realising the Vision ‘The circular bio-society in 20501’. It is
a roadmap towards that vision with milestones for 2030.
The SIRA 2030 aims at achieving these key impacts by 2030:
1. Create new business models to integrate strategic partners: primary and market sectors.
2. Accelerate the commercialisation of sustainable solutions in a circular bioeconomy.
3. Establish carbon-neutral operations to mitigate climate change.
4. Establish new purchasing and consumption patterns for a circular bio-society.
The document describes the steps to achieve these impacts and what we need to succeed. These
include:
i)
people with the right skills;
ii)
sustainable supply of biomass feedstock (renewable carbon source);
iii)
innovative technologies including digitalisation2;
iv)
innovation; creativity and entrepreneurship;
v)
supporting regulation;
vi)
acceptance of sustainable solutions; and
vii)
investments and co-funding to resolve market failure.
The SIRA 2030 focuses on new realisations towards or at commercial level, referring to products and
processes that demonstrate innovative properties, or enhancements compared with the state of the
art. In so doing, it does not overlook or reduce the value of biorefineries already operating in Europe
in many relevant bioeconomy sectors. Many of these are successful, resource- and energy-efficient
operations. But to deploy the bio-based industry across Europe, we need to accelerate the upscaling
of promising products and solutions, technologies and processes from pilot scale to demonstration
and from demonstration to first-of-a-kind flagship levels.
We also need to address the ‘replication’ of successful first-of-a-kind flagships across Europe. This
replication can be done either by applying the same or comparable technologies to other biomass
feedstocks; or by repeating the same or comparable processes and feedstocks in other regions in
Europe. These replication steps need to be addressed in other programmes.
The bio-based industry in Europe has come a long way since 2014. That year marked the kick-off of
the implementation of an industry-led R&D&I programme through the Bio-based Industries Joint
Undertaking (BBI JU). The actions through BBI JU have laid the basis for an acceleration of bio-based
industrial activities towards 2030 and aim at the ambitions set forth in the Vision 2050. The emerging
bio-based industry in Europe has visibly started to demonstrate a restructuring of the industrial
landscape by creating new value chains across traditional industrial boundaries and disciplines. In
parallel, it has succeeded in mobilising actors and stakeholders throughout industrial and academic
sectors. Moreover, the bio-based industry is expanding across geographical areas throughout Europe.
The programme for the next seven years will build on the BBI JU’s successes to maintain momentum.
This SIRA 2030 will therefore refer to the (anticipated) results of the programme under Horizon 2020,
where relevant and useful.

1
2

Hereinafter referred to as ‘Vision 2050’
Leveraging digitisation (which is ‘converting information into digital format’) to improve business processes.
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At the time of writing this draft, the European Commission has started to publish key actions of the
European Green Deal. We’re also awaiting the outcome of the Horizon Europe strategic planning
process. These actions and processes will impact the bio-based industry and its route towards a futurefit circular bio-based society. This draft only started to refer to these new policies and strategies. We’re
also awaiting the results of studies and analyses (bio-waste availability; quantitative contributions to
UN SDGs and KPIs).
This document is therefore a draft. It is a first-pass textual compilation building on the vast input by
four taskforces representing members of the Bio-based Industries Consortium (BIC) and the 15
organisations that support the Vision 2050. In addition, the BBI JU’s advisory bodies3 have contributed
to its content. Further work is needed to incorporate the new policies and expected impacts.
We will submit this draft to a review with the European Commission (EC) and to a public stakeholder
consultation as the next round in the iterative process of input and review of the content. We will
continue this process, improving its content and style towards the final version of the SIRA 2030.

C.R. Emerencia
Director Programming BIC
24 March 2020

3

The States Representatives Group and the Scientific Committee
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Executive Summary
To be drafted following the public stakeholder consultation and review with the EC.
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Chapter 1: Create new business models to integrate strategic
partners
To realise the driver in the Vision 2050 to ‘foster food security and meet demand for sustainable
products’ we must create novel, disruptive business models. The novelty of these business models that
will disrupt existing models and strategies lies in the integration of both the feedstock supply side and
the market demand side into circular value chains (value circles) with the bio-based industry.

The future bio-based sector will operate on partnerships throughout the value circles from feedstock
through to applications, with subsequent end-of-life steps, while pursuing common strategies:
fostering food security and meeting demand for sustainable products.

Novel business models: eliminate cross-sectoral and cross-disciplinary roadblocks
The essence of the industrial bio-based value circles is to bring partners together from different
industrial and academic sectors striving to achieve the same goal: a sustainable and circular biosociety. This requires the elimination of existing roadblocks between the traditional industrial sectors
to create a homogeneous bio-based system. Bringing together different industries and disciplines in
diverse teams will stimulate and realise creativity and innovation for novel business models.
The restructuring of the industrial system will create non-traditional partnership between actors in
different industrial sectors. It will also connect industrial sites and enable exchange of feedstock and
intermediate streams and allow synergy in many fields, including feedstock and products logistics,
process utilities and utilising side and residual streams for higher-value applications (industrial
symbiosis).
The bio-based industrial sector is an emerging sector, launched in Europe with the creation of the Biobased Industries joint undertaking (BBI JU) in 2014. Industrial sectors that were not ‘traditional’
business partners teamed up in a consortium (the Bio-based Industries Consortium – BIC) to create
value chains that cross the ‘traditional’ boundaries that have separated them in the past.
The financial risks are considered high, by the industrial actors as well as by the financial world. Many
activities have been ongoing in Europe on bio-based technologies and different biomass feedstocks.
However, not many of these activities have reached commercialisation levels.
The BBI JU gave impetus to this process through the partnership between BIC and the European
Commission (EC), assisting to de-risk investments in this new sector. The programme under Horizon
2020 (2014 – 2020), defined by BIC in the lead and supported by the EC has been successful in laying
the basis for the restructuring of the industrial ecosystem.
The calls 2014 – 2019 have resulted in 124 running projects. The last call will run from April to
September 2020 and its results will be known by yearend 2020.
Include some statistics from the BBI JU KPI validation study regarding new cross-sector
interconnections, new bio-based value chains (KPIs 1 and 2); [the study will yield results in autumn
2020]
And on number of participants and beneficiaries.
This SIRA 2030 builds on the successes of BBI JU under Horizon 2020. It will serve as the roadmap and
the innovation and research agenda for the public-private partnership ‘Circular Bio-based Europe’
under Horizon Europe (2021 – 2027).
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The emerging bio-based industrial sector will continue to see substantial growth generated from
small-scale business cases and models. To this end, the industry will continue to stimulate and
facilitate the participation of small- and medium-sized actors in all segments of the value circles.
In particular, the bio-based industry will pursue a higher participation of SMEs in the primary and endmarket sectors. This needs to be accompanied by local or regional operational systems to avoid longhaul transportation and logistics costs.
The share of SME applicants, participants in granted BBI projects and share of funding are shown in
Figure 14. The 35% of the funding that SMEs receive, is well above the 20% target set in H2020.
SMEs are key enablers for the bio-based industry, providing specific expertise, innovation and
technology development throughout the value circles.
Figure 1: SME performance and success in BBI calls 2014 - 2018

On the product side, business cases will include collaboration among material researchers, designers
and business specialists. Business plans will be more comprehensive, including investments and
financing plans covering the full value circle. They will also include end-of-life measures to maximise
circularity and sustain and increase the biodiversity, and a governance model to ensure distribution
of value creation along all segments of the value circle.
The wider deployment of the bioeconomy also has a territorial focus, providing opportunity for the
bio-based industry to drive social entrepreneurship and innovation, and lead the development of
Europe’s burgeoning social economy.
Through strategic partnerships between the primary sectors and other sources of carbon-containing
sustainable feedstock, and the market segments with the bio-based industry, we will create an
ecosystem of circular bio-based value chains, in fact value circles: see Figure 2.
In Figure 2, the block ‘Biomass and carbon-containing waste’ is the continuation of strategic
orientation 1 in the updated (2017) SIRA: Foster supply of sustainable biomass feedstock to feed both
existing and new value chains.
The block ‘Bio-based operations and biorefineries’ is the continuation of strategic orientation 2:
Optimise efficient processing for integrated biorefineries through R&D&I’.
The block ‘Bio-based intermediates and products’ is the continuation of strategic orientation 3:
Develop innovative bio-based products for identified market applications.

From ‘The BBI JU SME landscape: driving impact and innovation’, November 2019: https://www.bbieurope.eu/sites/default/files/media/bbiju-sme-landscape.pdf
4
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The block ‘Markets for bio-based products and solutions’ represents the results of strategic
orientation 4: Create and accelerate the market-uptake of the bio-based products and applications.
Figure 2: Bio-based ‘value circles’

Build strategic partnership with the primary sectors
A sustainable bioeconomy will include the primary sectors as participants in the bio-based industry
and not merely as feedstock suppliers to it. The primary sectors must also benefit from the added
value achieved, with a positive impact on rural, coastal and urban development.
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The primary sectors themselves also have a crucial role in contributing to bio-based value circles,
reaping the benefits of their results and create win-win situations for all.
In the strategic partnerships with the primary sectors, actions will be taken to increase their
participation in projects at higher Technology Readiness Level (TRL). Expected impacts will include
specific positive impacts on rural, coastal and urban developments and job creation.
Actors in the primary sectors can participate as strategic partners in bio-based value circles for ‘nonfood’ production: feed, chemicals, materials, biofuels and bioenergy:
o with their key resources and activities relevant for bio-based industrial value circles, including
novel technologies and digitalisation;
o by co-funding necessary investments and operating cost associated with feedstock provision
to the bio-based industry; and
o co-benefitting from the revenue streams of the value circles.
To optimise the strategic partnership between food and materials production, it is imperative that the
partners increase their mutual knowledge and insight into each other’s business and its respective
capabilities and limitations.

Agriculture, food and drink, food processing and horticulture sectors
The bio-based industry will establish strategic partnership with actors in the production of food, drink
and feed, in the food-processing industries and in the horticulture industry.
The strategic partnership will focus on assisting the agriculture sector in increasing food and feed
productivity and foster food security for a growing world population. The partnership also includes
commitments to maintain or increase soil fertility and biodiversity.
A key part of the partnership is the aim to maximise the use of side and residual streams from
agriculture, food and drink, food processing and horticulture for higher-value applications than landfill
or incineration. The partnership also includes nurturing the soil (nutrients, biofertilisers and
biostimulants) and protecting it (biopesticides). These streams include those from livestock that is
necessary in the food production chain. The added-value applications include food and feed
applications and in any other market sector ranging from pharmaceutical, cosmetics, construction,
automotive, etc., through to bioenergy. This integration of food, materials and energy production will
increase the sustainability, effectiveness and competitiveness of the food production and supply
systems in the global market.
There is a need for specific actions to increase the participation of the agricultural sector in the biobased industry’s programme, its subsequent calls for proposals and in granted projects. A study
commissioned by the BBI JU in 20195, focusing on the agricultural sector, revealed that its participation
in granted BBI projects and benefits thereof is relatively low. Agricultural primary producers account
for only 3% of the beneficiaries in the total BBI JU portfolio in 2014 – 2017. And where they are project
partners, agricultural producers are rarely in the driving seat. In addition, 34% of all granted projects
are making use of agri-based feedstock but do not include any agricultural primary producer as project
beneficiary. Most of the 2014 – 2017 projects do not believe that they will have an impact on rural
development and job creation.
A number of the short term and feasible recommendations of the aforementioned study has been
taken up in the annual work plan 2020. These recommendations set the basis for a strategic
partnership by increasing the participation of the agricultural sector in the process of defining the
See results of the ‘Study on the participation of the agricultural sector in the BBI JU’ (2019) commissioned by
the BBI JU: https://www.bbieurope.eu/sites/default/files/media/Action%20Plan%20and%20Study%20Primary%20Sector_publication.pdf
5
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programme leading to the calls for project proposals. Specific topics include required roles for the
agricultural sector in the projects, aiming at realising benefits for all partners in the value circles,
including the agricultural primary sector. A demonstration topic (BBI2020.SO1.D1) calls for the related
primary sector to participate as strategic partner(s), leading the value chain. This process will continue
under Horizon Europe.
The bio-based industry will build on sustainable practices in the agriculture, food processing and
horticulture sectors.
Farmers, especially on small-scale farms6 and their cooperatives are crucial in a strategic partnership
with the bio-based industry and create win-win for all. The combined forces will seek to:
- Make new and improved crops
- Realise farm specialisation
- Increase efficiency in use of water and fertiliser
- Develop and use new and innovative plant protection and nutrition products for higher
productivity
- Apply multi-crop agronomy to increase the supply of biomass
- Modernise and improve logistics
- Exploit unused, abandoned, underutilised and marginal lands in line with the CAP and
biodiversity strategies
- Increase the supply of biomass feedstock to the bio-based industry, including unused biomass,
side and residual streams from the land and livestock. This effort includes lignocellulosic
biomass, in particular lignin and hemicellulose that today find low-value disposal routes
- Apply new (key enabling) technologies as appropriate in the various steps of the agricultural
processes for cultivation, food production and processing, separating side and residual
streams for the bio-based industry and logistics
- Apply digital technologies to increase yields or detect new sources
- Apply circular economy principles while diversifying the farmers’ business models
- Train and assist farmers to become ambassadors of the new business models that may attract
the young generation
- Maintain the social and recreational value of the land for communities
The partnership key objectives are to ensure food security, maximise use of resources for food and
industrial applications, protect and enhance biodiversity and maintaining and creating jobs. Realising
these objectives will add to rural development, increase primary producers’ income and contribute to
landscape conservation.

Forestry and paper and pulp sector
The bio-based sector already has an extensive partnership with the forestry sector and the pulp and
paper industry. Forestry-based sector actors are very active in the programming activities and
implementation phase of the bio-based industry, expanding the use of existing and new forest-based
feedstock, as well as improving and upscaling of innovative technologies in feedstock preparation and
processing.
The bio-based industry will align with the forest-based sector’s Vision 2040 and its Strategic Research
and Innovation Agenda 20307.
6

In the EU small farms are located particularly in northern Scandinavia, Scotland and Ireland, South-Eastern
Europe and in the Mediterranean countries. They are often related to areas of marginal agricultural productivity
such as mountain ranges. All in all they correspond to 67% of all farms in the EU (Kania et al., 2014).
7
Find the Vision 2040 and the SRA 2030 on the Forest-based sector Technology Platform website: http://newwww.forestplatform.org/#!/pages/6
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Among the 10 Vision targets for 2040 feature many to which the bio-based industry can make
significant contributions, notably to i) the pursuit of new fibre-based products through new bio-based
products such as textiles and green chemicals; and ii) renewable building materials for healthier living
through new innovative bio-based products for wood applications such as adhesives, and other
applications of bio-based phenolic resins.
As is the case with the agriculture sector, relevant programme topics will require specific roles for the
forestry primary sector. A key area where the expertise of the forestry sector is crucial is the objective
to utilise lignin and hemicellulose for higher-value applications than the current disposal at their
calorific value.
The bio-based industry will cooperate with the forestry sector to build capacities to enhance
productivity. Technologies to achieve this goal include, inter alia:
• harvest and mobilisation techniques;
• precision forestry;
• tree genetics;
• application of digital technologies to increase yields or detect new sources.

Aquatic and marine and fisheries sectors
The aquatic and marine worlds and the fisheries sector present a large range of under-used species
and side streams that can be converted into food and contribute to the UN’s goal to feed the planet
with less greenhouse gas production than on land. These include, for example, microalgae, seaweed,
marine invertebrates, side streams from the fish processing industry, and shellfish. Moreover, the
recent implementation of the landing obligation for fish bycatch under the common fisheries policy8
opens up opportunities for the efficient and sustainable transformation of such under-used streams
into valuable ingredients.
Feedstock from the marine and freshwater environments (including marine and freshwater
aquaculture, fish processing industry and marine biotechnology biorefineries) can also be utilised as
feedstock for the production of materials. Under Horizon 2020, there has been a significant interest
and commitment to utilise micro- and macroalgae for a variety of applications ranging from cosmetics
and pharmaceuticals to feed ingredients and energy.
Since the first introduction in the BBI JU AWP2015 of a topic utilising aquatic biomass as feedstock for
the bio-based industry, the number of submitted proposals to the calls has consistently been very
high. Through the 2019 BBI call, there are seven RIA projects and one demonstration project running.
A new demonstration project has been added from the 2019 BBI call. The AWP2020 includes the first
flagship topic on aquatic feedstock, to produce food ingredients with high nutritional value.
Table 1: BBI projects on aquatic/marine/fisheries-based feedstock
Project

Topic in BBI JU annual work programme

Type

Feedstock

Main target products

MACRO
CASCADE

BBI.VC3.R9 - 2015: Valorisation of aquatic biomass

RIA

Macroalgae

High value products for feed, food, pharmaceuticals,
cosmetics and chemicals

Microalgae

Ingredients for nutraceuticals, cosmetics and specialty
products for the fragrance industry

Microalgae and
macroalgae

Molecules for food, feed and cosmetic/personal care
applications

Microalgae

Ingredients for food, feed and cosmetics

Microalgae

Products for food, cosmetic and nutraceutical use

ABACUS
BIOSEA
MAGNIFICENT

BBI 2016.R9 - Exploiting algae and other aquatic biomass for
production of molecules for pharma, nutraceuticals, food
additives and cosmetic applications

RIA

VALUEMAG

8

https://ec.europa.eu/fisheries/cfp/fishing_rules/discards_en
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AQUABIOPROFIT

BBI 2017.R4 – Proteins and other bioactive ingredients from
side streams and residues

RIA

Aquaculture and
fisheries sidestreams

Ingredients for food, feed and other high value markets
(fitness & human health)

SpiralG

BBI 2017.D2 – Integrated multi-valorisation of algae into
advanced materials and high added-value additives

DEMO

Microalgae

High-value components for the pharmaceutical,
cosmetic and food industries, as well as for pet food,
plant health and potentially disease prevention in
humans

WASEABI

BBI 2018. SO1.R1 – Resolve logistical, infrastructural and
technological challenges to valorise residual and side streams
from aquaculture, fisheries and the aquatic biomass processing
industries

RIA

Seafood sidestreams

Food and feed ingredients

NNN (TBA)

BBI 2019. SO1.D2 – Produce components for various materials,
including for food and feed, from microalgae

DEMO

N/A

N/A

NNN (2020 call)

BBI2020.SO1.F2 – Produce food ingredients with high
nutritional value from aquatic sources

FLAG

N/A

N/A

Partnership with the aquatic and marine and the fisheries sectors with the bio-based industry is in its
early stage. This process will be accelerated under Horizon Europe. The bio-based industry will align
with the strategies of these sectors9.
As is the case with the agriculture and forestry sectors, relevant programme topics will require specific
roles for the fisheries primary sector. A key area where the expertise of the fisheries sector is crucial
is the objective to utilise residual streams from the fishing industry for higher-value applications than
the current disposal as landfill and at their calorific value.
The bio-based industry will cooperate with the aquatic and marine and fisheries sectors to build
capacities to enhance productivity. Technologies to achieve this goal include, inter alia:
• technologies to increase sea productivity;
• application of digital technologies to increase yields or detect new sources.

Municipal waste, bio-waste, sewage sludge and gaseous carbon
Municipal and bio-waste
The carbon-containing fractions of municipal waste contain valuable compounds that can serve as
feedstock for the bio-based industry. This is also the case for bio-waste and sewage sludge. Utilising
these streams as feedstock and conversion into value-added applications is only in the early stages of
development. Through the 2018 BBI call there are three RIA projects and two demonstration projects
running. The AWP2020 includes a demonstration topic on biogenic gaseous carbon and a flagship
topic on the organic (carbon-containing) fraction of municipal solid waste.
Table 2: BBI projects on municipal/bio-waste/gaseous carbon-based feedstock
Project

Topic in BBI JU annual work programme

Type

Feedstock

Main target products
Nutrients for fertilisers
Value-added biopolymers such as polyhydroxyalkanoates
(PHAs).

NewFert

BBI VC4.R10 – 2014: Nutrient recovery from biobased waste streams and residues

RIA

Solid and liquid biowastes,
specifically ashes of different
origins and livestock effluents

AFTERLIFE

BBI 2016.R1 - Valorisation of the organic content
of wastewater as feedstock, contributing to the
renewable circular economy

RIA

Wastewater

•

PERCAL

BBI 2016.R8 - Emerging technologies for
conversion of the organic content of Municipal
Solid Waste and improving waste-to-chemicals
value chains

RIA

Organic content of Absorbent
Hygiene Products (AHP) waste

EMBRACED

URBIOFIN

9

BBI 2016.D6 - Valorisation of the organic content
of Municipal Solid Waste and contributing to the
renewable circular economy

MSW

DEMO
Organic fraction of MSW

Lactic acid to produce: 1) eco-friendly ethyl lactate
solvents for cleaning products and inks and 2) hotmelt adhesives for cardboard and other non-food
applications;
•
Succinic acid as an intermediate building blocks to
produce polyols for the polyurethane industry;
•
Biosurfactants derived from the remaining fraction
(protein and lipid fraction) of MSW fermentation
Bio-based building blocks, polymers (polyesters for
biodegradable films for non-food packaging and materials
for medical applications), and fertilizers
Chemical building blocks (bioethanol, volatile fatty acids,
biogas), biopolymers (polyhydroxyalkanoates and
biocomposites) or additives (bioethylene, microalgae
hydrolysate for biofertilizers)

See also ‘The EU blue economy report 2019’ by the EC; section 4.2: blue bioeconomy
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DEEP
PURPLE
NNN (2020
call)
NNN (2020
call)

BBI 2018.SO1.D2 – Find solutions to dilution,
pollution and content diversity challenges to turn
mixed urban bio-waste into sustainable
feedstock for the bio-based industry
BBI2020.SO1.D2 – Use biogenic gaseous carbon
to increase feedstock availability for the industry
BBI2020.SO1.F1 – Valorise the organic fraction of
municipal solid waste through an integrated
biorefinery at commercial level

Mixed urban waste streams,
namely wastewater, sewage
sludge and the organic fraction of
the municipal solid waste

•

DEMO

DEMO

N/A

N/A

FLAG

N/A

N/A

•

Cellulose and polyesters (e.g. PHAs) for slowrelease fertilisers, film and packaging applications
and a ‘self-healing’ additive for concrete;
Ectoine for cosmetic applications

The bio-based industry will establish strategic partnerships with (major) municipalities that have a
waste management and (separate) waste collection systems in place. A number of big municipalities
already have such systems and this number should increase because of the revised Article 22 in the
Waste Framework Directive10. The revised article requires that ‘by 31 December 2023, bio-waste is
either separated or recycled at source, or is collected separately and is not mixed with other types of
waste’.
The new directive includes conditions for ‘waste to cease to be waste’ and can then be submitted to
applicable chemical and product related legislation. Furthermore, the directive makes extended
producer responsibility11 mandatory for packaging (and other not organic materials).
All these steps will potentially increase the availability of ‘waste’ as feedstock for the bio-based
industry.
As per the new directive (EU) 2018/851), municipal waste12 includes bio-waste13, but it excludes waste
from agriculture, forestry, fishing, septic tanks and sewage network and treatment, including sewage
sludge, end-of-life vehicles or construction and demolition waste.
This SIRA applies the definitions in the new directive.
The bio-based industry will set up strategic partnerships with municipalities and waste management
and processing actors to convert the carbon-containing fraction of municipal waste (such as paper and
cardboard, plastics, bio-waste, wood, textiles, packaging, mattresses and furniture) into added-value
products14. For strategic partnerships with these actors, the industry will include relevant programme
topics that require specific roles for municipalities and waste management organisations.
Sewage sludge
Aside from municipal and bio-waste, sewage sludge from municipal wastewater treatment plants is
also a relevant feedstock for the bio-based industry. Strategic partnerships with municipalities and
waste management organisations dealing with sewage sludges will address valorisation steps thereof.
Gaseous carbon
The bio-based industry will also use relevant gaseous feedstocks. These include: (i) C1-carbon
emissions from biorefineries or any other bio-based operation, including anaerobic fermentation
10

See Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending
Directive 2008/98/EC on waste: ‘an environmental policy approach in which a producer’s responsibility for a
product is extended to the post-consumer stage of a product’s life cycle’ (OECD).
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L:2018:150:FULL&from=EN
11
Extended producer responsibility (EPR): a policy approach under which producers are given a significant
responsibility – financial and/or physical – for the treatment or disposal of post-consumer products.
12
Municipal waste means: (a) mixed waste and separately collected waste from households, including paper and
cardboard, glass, metals, plastics, bio-waste, wood, textiles, packaging, waste electrical and electronic equipment,
waste batteries and accumulators, and bulky waste, including mattresses and furniture;
(b) mixed waste and separately collected waste from other sources, where such waste is similar in nature and
composition to waste from households.
13
Bio-waste means: (a) biodegradable garden and park waste, food and kitchen waste from households, offices,
restaurants, wholesale, canteens, caterers and retail premises and (b) comparable waste from food processing
plants.
14
The waste from agriculture, forestry and fishing, either side or residual streams, are addressed in this SIRA in
the respective sections of those primary sectors.
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processes (e.g. in brewing and bioethanol production) and hydrothermal liquefaction and gasification
of biogenic feedstock; and (ii) CH4 (methane) and CO2 from biogas15 or syngas plants.
The bio-based industry will continue to work closely with SPIRE16 to achieve synergy in dealing with
gaseous carbon. SPIRE applies various chemical and other conversion technologies to valorise gaseous
carbon while the bio-based industry focuses on biotechnological conversion steps of gaseous gases.

Sustainable biomass feedstock supply and logistics
The bio-based industry continues to pursue availability and supply of biomass feedstock to best match
local circumstances. Sources could be excess, side and residual streams from the primary sectors,
waste streams from municipalities, sewage sludge and (biogenic) gaseous carbon (e.g. CO, CO2 and
CH4) sources17.
In many countries and regions across Europe the circumstances will dictate a decentralised feedstock
supply system to facilitate the emerging bio-based industry. The industry can start with small-scale
operations, on a modular basis, or with mobile processing units.
The industry will continue to identify and mobilise new biomass feedstock. These steps will make use
of new technologies, including genetic modification (CRISPR and other gene-editing technologies),
engineering, optimisation, etc.).
Ensuring a sustainable supply of biomass feedstock for the bio-based industry is crucial for achieving
the Vision’s ambitions. To this end, it is imperative to have a detailed insight into the availability and
‘quality’ of relevant feedstock across Europe.
A BIC-commissioned study by Zero Waste Europe on the potential generation of bio-waste in the EU
and Member States, shows that food waste18 is a largely untapped resource for bio-based operations.
The study also shows that there is a substantial difference between the theoretical potential of biowaste availability per Member State and what is captured as food waste and used today.
Expansion across Europe
The bio-based industry will expand to include countries and regions across Europe that have vast
agriculture, forestry and fisheries resources, but where bio-based activities are at a relatively low level.
Most of these countries are in Central- and Eastern Europe. The industry will assist local actors to
increase bio-based activities in their regions and countries while integrating with the food production
system to improve its productivity. Reports on the potential for bio-based activities in the CEE
countries will be the basis for collaborating with local actors to use their resources within their regions
and realise benefits from new and innovative value circles for their communities19.
15

Biogas consists of 60% CH4 and 40% CO2. Both biogenic gases can be utilised in an integrated concept to
produce bio-based chemicals or intermediates or used for growing new biomass sources. The number of biogas
plants in the EU is increasing significantly (already more than 17,400 in 2015) of which only a fraction feeds
into the natural gas grid, leaving large volumes of the gas available as local sustainable feedstock for conversion
into added-value products.
16
Sustainable Process Industry through Resource and Energy Efficiency: https://www.spire2030.eu
17
See e.g. ‘Biomass production, supply, uses and flows in the European Union’, (2018) first results from an
integrated assessment by JRC: https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-researchreports/biomass-production-supply-uses-and-flows-european-union-first-results-integrated-assessment
18
The study started end 2019 and will deliver a final report by end March 2020
19
BIC’s ‘strategic outreach programme’ makes an inventory of the biomass feedstock potential for bio-based
operations in selected countries, current disposal of these potential feedstock streams and examples and/or
opportunities for higher-value utilisation. Envisaged countries are in Central- and Eastern Europe. Currently
available reports: Portugal, Poland, Romania, Lithuania, Latvia and Estonia. CSA CELEBIO (2018 BBI JU call)
will deliver reports on Bulgaria, Czech Republic, Croatia, Hungary, Slovak Republic and Slovenia.
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Share insight into availability of biomass feedstock
For all biomass feedstocks, the bio-based industry will engage in setting up a comprehensive database
of availability, variability, quality and location of the various feedstocks. This could be achieved e.g. in
cooperation with JRC, Zero Waste Europe, etc.
The database will also include climate change impacts on the availability, quality and logistics of any
of the feedstocks.
The combination of the aforementioned aspects will determine the logistical steps to bring the subject
feedstocks in desired quantities to the bio-based industry’s conversion sites.
For all feedstock sources, it is imperative to acquire better data on their availability and quality as well
as to optimise logistics and infrastructure i.e. ‘zero’ or ‘optimum distance’ from feedstock to
operations, to enable the bio-based sector to obtain a guaranteed, sustainable feedstock supply.
Legislation and policies should establish unrestricted movement of non-harmful biomass feedstock
across Europe. These legislation and policies should also allow the import of biomass feedstock for
the bio-based industry as needed, while ensuring sustainable sourcing and avoiding undesired
economic, environmental and social side effects in the source countries.

Scale up feedstock supply and preparation
To increase and maintain the production of sustainable solutions at commercial levels (see chapter 2),
biomass feedstock supply must be also be scaled up to meet the demand from the bio-based industry.
These steps include upscaling of the associated logistical systems and of pre-treatment as required.
During the BBI JU, projects have addressed the supply of (new) feedstock to bio-based operations
increasing at demonstration levels. A flagship project has been completed for agri-based feedstock.
(see Figure 3).
Figure 3: BBI-granted projects in strategic orientation 1 (feedstock) from 2014 – 2019 calls
2014 - 2019 BBI-granted projects from feedstock
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The 2019 and 2020 BBI calls contain topics for flagship projects based on feedstock from the forestry
and aquatic industries and based on the organic fraction of municipal solid waste.
Scale up feedstock supply for an expanding bio-based industry can be achieved by expanding smallscale operations, combining these small-scale operations into regional clusters, or scale up supply to
large operational sites. Some of these steps may require local pre-treatment before transportation to
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either central or regional storage facilities or directly to the operational sites. The bio-based industry
will work together with the primary sectors to specify and realise adequate and efficient logistics,
supported by relevant technological and digitalisation systems.
The pre-treatment steps need to align with the processing/conversion and downstream processing
needs for the desired products.
The industry will also aim at scaling up recovery of critical compounds such as nutrients (e.g.
phosphorous, nitrogen and micronutrients) and the exploitation of new sources of protein for a
sustainable regional supply for food and feed.
All scale-up activities will dedicate significant efforts to optimise water use and return clean water to
the original sources and preserve water balance.

Build strategic partnership with the market sectors
The turnover of the total bioeconomy, including food and beverages and the primary sectors
agriculture and forestry in 2016 is 2.3 trillion Euro in the EU-28. Roughly half of the turnover is
accounted for by the food and beverages sector, almost a quarter is created by the primary sectors
agriculture and forestry. The other quarter (700 billion Euro) is created by the bio-based economy,
comprising pharmaceuticals, chemicals and plastics, paper and paper products, wood-based
industries, textiles, biofuels and bioenergy20.
Figure 4: Turnover in the bio-based economy in the EU-28 (2016)

The route to bio-based products and applications and to the market is via a full-bio-based industrial
path and via the (fossil-based) chemical industry. The former delivers 100% bio-based products, the
latter can lead to products that are partly bio-based.
In addition, there is a distinction between ‘dedicated bio-based products’ and ‘drop-in bio-based
products.’ Dedicated bio-based products can only be made in a bio-based pathway and do not have
an identical fossil-based counterpart (e.g. lactic acid and PLA, levulinic acid, succinic acid, PHA, etc.)
Drop-in bio-based products are chemically identical to existing fossil-based products. Dedicated and
drop-in bio-based products can be recyclable or biodegradable or compostable (industry or home) or
European Bioeconomy in figures 2008 – 2016, by Nova Institute commissioned by BIC:
https://biconsortium.eu/downloads/bioeconomy-figures-2008-2016-update-2019
20
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degradable in specific environments. (Note that bio-based products can be made durable, as
demanded in specific applications.)
The bio-based share in the organic part of the raw material taken in by the chemical industry increased
from 10% in 2008 to 14% in 2016 (organic and inorganic parts of the raw material split at about
50/50%)21.
The existing chemical industry in Europe plays a crucial role towards a sustainable future. Cefic, the
European chemical industry council states it ‘can help Europe go carbon-neutral, reduce plastic waste,
move toward a circular economy and address legitimate public concerns about health and chemical
safety’22. Among its 8-point Vision of the Future of Europe and its successful, competitive chemical
industry in 2050 feature circularity (transform waste into valuable new material; address plastic
waste), climate (reduce Greenhouse Gas emissions), environment (pursuing sustainability standards)
and industry (transforming the European industry as a whole). One of the initial assumptions of the
Cefic vision in the technology category is that ‘industry potentially uses twice as much biomass in 2050
as in 2018’.
The European Technology Platform for Sustainable Chemistry (SusChem ETP) also sees that the
‘sustainable use of biomass feedstock for drop-in and/or dedicated chemical and material structures
will have an impact on the bulk and fine chemicals industry and on sectors such as consumer goods,
packaging, transport, buildings and infrastructure and an overall high potential for life cycle
environmental performance improvements. Also, that the valorisation of biomass to produce
chemicals and materials contributes to the circular economy approach, with the food, agriculture and
aquaculture industries also being impacted by the recovery of biomass as feedstock’23.
The BIC SIRA 2017 set 25% in 2030 as a target for the share of bio-based or renewable feedstock of
the total volume of organic chemicals raw materials/feedstock used by the chemical industry. To
achieve this target, the BBI CSA project RoadToBio developed a strategy and roadmap in 201924. The
project identified nine product groups with high potential for bio-based applications:
Cosmetics, paints and coatings, agrochemicals, surfactants, lubricants, man-made fibres, solvents,
adhesives and plastics/polymers.
Building on the work of the RoadToBio project, the Joint Research Centre (JRC) selected 50 bio-based
products, clustered in 10 product categories that are already commercially available25. The 10 product
categories are platform chemicals; solvents; polymers for plastics; paints, coatings, inks and dyes;
surfactants; cosmetics and personal care products; adhesives; lubricants; plasticisers and stabilisers
for rubber and plastics; and man-made fibres. The overall bio-based share in these 10 categories is
about 3%, with the highest shares in surfactants (50%, thanks to bio-based oleochemicals) and
cosmetics and personal care (44%).
The market opportunity for bio-based products is similar as for fossil-based chemicals and products
and enormous. The appeal and application of bio-based products are increasing, mainly driven by
sustainability in the broadest sense of the word (environment, society and economy) and new,
unprecedented performance.
European Bioeconomy in figures 2008 – 2016, by Nova Institute commissioned by BIC:
https://biconsortium.eu/downloads/bioeconomy-figures-2008-2016-update-2019
22
‘Molecule Managers, A journey into the Future of Europe with the European Chemical Industry: Welcome to
2050!
23
SusChem’s new Strategic Innovation and Research Agenda: http://www.suschem.org/newsroom/suschemidentifies-key-technology-priorities-to-address-eu-and-global-challenges-in-its-new-strategic-research-andinnovation-agenda
24
https://www.roadtobio.eu
25
Insights into the European market for bio-based chemicals (2019)
21
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The European Commission estimates that 70% of product innovation is based on materials with new
or improved properties26. In the construction industry e.g., applying these new materials can have a
huge impact towards low-carbon buildings.
Similarly, textiles offer enormous opportunities for bio-based solutions to meet the needs of that
sector to improve its sustainability and circularity.
An analysis by the Nova Institute, commissioned by BBI JU in 201727 analysed the use of bio-based
products in different industrial sectors and markets: automotive, textiles, medical, healthcare and
pharmaceuticals, home and personal care, food and feed additives, construction and furniture,
packaging, pulp and paper and bioenergy and biofuels.
For the bio-based industry it is therefore of strategic importance to establish and forge strategic
partnerships with actors in the different market segments. Brand owners play a key role here.
A key objective for these partnerships would be to align bio-based value circle actions with evolving
circumstances, such as consumption trends, regulatory environment, introduction of standards, etc.
To align bio-based value circles with market developments, the bio-based industry will:
•
•

perform regular market surveys to track and quantify the potential of both high volume – low
margin, and low volume – high margin bio-based products and services in sectors;
incorporate brand owners’ and end-consumers’ insights on market developments for prioritising
actions for bio-based value circles to achieve maximum impacts.

The actors in the product and market sectors can participate as strategic partners in bio-based value
circles for materials:
•
•
•

with their key resources and activities relevant for bio-based industrial value circles, including
novel technologies and digitalisation;
by co-funding necessary investments and operating costs associated with downstream processing
steps to separate and purify desired product and/or intermediates streams; and
co-benefitting from the revenue streams of the value circles.

Contribute to United Nations Sustainable Development Goals
At the end of 2018, the BBI JU office requested the coordinators of the 82 granted BBI projects at that
time, to report to which SDGs their respective project contributes when successfully completed. With
a 96% response rate, the survey indicates that the BBI running projects contribute to the following top
5 SDGs (see Figure 5):
SDG 12 ‘Responsible consumption & production’,
SDG 13 ‘Climate Action’,
SDG 9 ‘Industry, Innovation & Infrastructure’,
SDG 8 ‘Decent Work & Economic Growth’, and
SDG 3 ‘Good Health & Well-Being’28.
Figure 5: Contribution of BBI projects to SDGs (survey among project coordinators)

26

http://ec.europa.eu/research/industrial_technologies/promotional-material_en.html
Pilot study Current situation and trends of the bio-based industries in Europe, Nova Institute, June 2017:
https://bbi-europe.eu/news/bbi-ju-presents-study-current-situation-and-trends-bio-based-industries-europe
28
See ‘Contribution of the BBI JU’s projects to the sustainable development goals’, September 2019:
https://bbi-europe.eu/news/new-report-bbi-ju-shows-contribution-its-projects-sdgs
27

19

Draft 2 SIRA 2030, March 20 – For stakeholder consultation

For example, and as depicted in the above figure, 52 of the responding projects state they will make
a contribution to SDG 12; more than half thereof, 52%, are RIA, 29% are demo and 10% flag projects.
Etc. Contribution to the other SDGs are reported by less than 25% of the projects.
SDG 12 ‘ensure responsible consumption and production patterns’, is a key goal for the bio-based
industry. Its targets include sustainable management and efficient use of natural resources (12.2),
halve food waste at retail and consumer levels (12.3), sound management of chemicals and all wastes
through their life cycle (12.4), reduce waste generation (12.5) and companies to adopt sustainable
practices and integrate sustainability in reporting cycles (12.6).
Similarly, targets in SDG 13 (actions to combat climate change), SDG 9 (infrastructure,
industrialisation, also in least-developed countries), SDG 8 (higher productivity, technological
upgrading and innovation, resource efficiency in consumption and production) and SDG 3 (reduce
impacts from hazardous chemicals and air, water and soil pollution and contamination) will be
addressed by operations and products by the bio-based industry.
The BBI JU’s survey results are qualitative and ‘ex post’. The industry has a need for a tool to aim,
measure and track progress of projects and the total programme towards specific SDGs. BIC has
commissioned a study to the Institute for European Environmental Policy (IEEP) to develop a
methodological framework to assess the contribution to SDGs by its projects under Horizon Europe29.
The target completion of the study is June 2020. Its set of performance indicators and actions will be
part of this SIRA 2030.
The bio-based industry can lead Europe’s charge to achieve the UN’s Sustainable Development Goals
(SDGs) by creating novel business models with substantial impact towards more and efficient food
production and produce in parallel materials and applications. This integration of food, material and
bioenergy production will foster food security for a growing world population and meet demand for
sustainable products and energy, contributing to:

‘Assessing progress towards SDG targets: An assessment tool for evaluating future bio-based solutions
projects by the Institute for European Environmental Policy https://ieep.eu
29
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•
•
•
•
•
•

SDG 2 – end hunger, achieve food security and improved nutrition and sustainable agriculture
o mainly targets 2.3 and 2.4
SDG 8 – promote economic growth, employment and decent work
o mainly targets 8.2 and 8.4
SDG 9 – build resilient infrastructure, promote industrialisation and foster innovation
o mainly targets 9.1 and 9.2
SDG 10 – reduce inequality within and among countries
SDG 11 – make cities and communities sustainable
o mainly target 11.6
SDG 12 – ensure sustainable consumption and production patterns
o mainly targets 12.2, 12.3, 12.4 and 12.5

Realise key performance indicators by 2030 – 2035
The BBI JU will issue a tender to validate the reported contributions to the BBI JU KPIs by BBI projects
that are completed by end-2019 and their socio-economic and environmental impacts. These findings
will be valuable information for updated or new KPIs on programme and project levels in the SIRA
2030. However, these results will only be available by end-2020.
In the meantime, this SIRA contains a number of KPIs based on input received from the taskforces.
They may be adjusted by end-2020 if justified by the results of the abovementioned validation.
The following KPIs are integral to fostering new business models that holistically integrate actors
across sectors along the entire value circle.
Programme level:
Flagships/biorefinery operations
1. Realise at least 20 up and running flagship projects (TRL 8) that clearly demonstrate the new
business model with actors on both the feedstock and the product sides as strategic partners with
the bio-based industry.
2. Achieve measurable ‘change’ in the industrial ‘ecosystem’ in terms of feedstock, technology,
creativity, circularity, etc.
3. Contribute to rural, coastal and urban development across Europe and create 400.000 new highly
skilled jobs in these areas compared with baseline 201530 (see also chapter 2).
Feedstock availability
1. Realise at least 25 projects promoting innovative solutions and technologies to increase the
availability and the quality of biomass feedstock.
2. Include at least 10 new biomass feedstocks compared with the baseline year 2015
o Measuring the quantity of waste diverted to value-added applications
3. Increase the use and valorisation of CO2 by 75% in bio-based industry compared to baseline year
2015.
Project level:
SDGs (to be completed with results of the IEEP study in June 2020)
30

This Draft SIRA 2030 uses 2015 as the baseline year. Most recent data on national, regional and European
levels are from this year.
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1. Each demonstration and flagship initiative/proposal should contribute to at least 2 relevant SDG.
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Chapter 2: Accelerate commercialisation of sustainable solutions in
a circular bioeconomy
To realise the driver in the Vision 2050 to ‘create jobs and growth in the circular bioeconomy’ we must
accelerate the commercialisation of excellent and sustainable bio-based solutions. Producing these
solutions at large scale will stimulate entrepreneurship in the bio-based sector, linking inventors to
investors and leveraging private capital investment through public funding. Large-scale bio-based
operations will create new employment opportunities in rural, coastal and urban areas.
Actors in the areas of biomass feedstock, conversion technologies, product formulations and
applications are crossing the boundaries of sectors, disciplines and geography in networking activities
to scale up value circles towards commercialisation. The focus areas for scale up are conversion and
separation technologies and facilities, areas where the European bio-based industry demonstrates its
sustainability, technological and digital leadership. By setting off on these bases, the bio-based
industry will contribute to the twin ecological and digital transitions called for by the European
Commission in its ‘New industrial strategy for Europe’31.
The value circle consortia are interacting with private investors to maximise private co-funding of
projects towards commercialisation.
The prime focus is to scale up from pilot scale to demonstration level (TRL 6 – 7), at the heart of the
deployment programme. The demonstration projects are the steppingstone to flagship level (TRL 8),
operating at commercial level. Research and innovation actions are to resolve technological upscaling
hurdles and bottlenecks. Coordination and support actions aim at resolving societal and other nontechnological hurdles to accelerate market uptake of sustainable solutions.
Figure 6: Demonstration projects are at the heart of the R&D&I and deployment programme

31

COM(2020) 102 final; 10 March 2020
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The goal of the commercial operations is to supply bio-based products and services that meet market
demand and contribute to a sustainable future while being competitive on a global basis. The benefits
of commercial operations include development of rural, coastal and urban areas, job creation and
social welfare.
Industry’s enthusiasm and commitment to set up demonstration and first-of-a-kind flagship projects
has been increasing during the recent years. The current momentum is in particular very high for
demonstration projects. This is based on many and different applicable technologies that are ready
for scale up and could have significant impacts on bio-based operations. The number of excellent
project proposals (passing the evaluation threshold) exceeded the available budget during these
years.
Figure 7: Success rates of BBI demonstration and flagship project proposals

Figure 7 shows total IA proposals, those passing the stringent evaluation threshold, the number of
granted projects and their associated granted budget. (Note that we have lowered the available
budget line for both demonstration and flagship projects as of 2017.)
BIC has started several actions to help these projects obtain co-funding from other financial
instruments, from the European and regional levels, to keep the investments in Europe. See ‘Liaise
with regions and investors, shifting from technology-based to business-based mindset’ in this chapter.

Scale up bio-based value circles
The upscaling of conversion technologies with the related downstream processing steps for
separation and purification of products is the crucial step in scaling up value circles to
commercialisation.
The conversion technologies are at the very heart of value circles. They must prove they can deal with
the subject biomass feedstocks (including recycled biomass-based materials) at high throughput and
consistently make products with the desired qualities, at larger quantities. During the BBI JU, most
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projects in the processing strategic orientation have addressed the upscaling of conversion
technologies from lab to pilot scale (RIA), from pilot to demonstration scale and from demonstration
to flagship scale. See Figure 8.
Figure 8: BBI-granted projects in strategic orientation 2 (processing) from 2014 – 2019 calls
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Scaling up processing technologies for the commercialisation of bio-based solutions will enable the
industry to demonstrate Europe’s sustainability, technological and digital leadership.
Sustainability leadership
The smart use of biomass feedstock and innovative technologies to make effective products that out
beat the state of the art in commercial value circles describe a sustainable industry par excellence.
Sustainability is a prerequisite for the bio-based industry. This is valid in every segment of the value
circle. From sustainably cultivated and achieved feedstock through sustainable solutions that perform
as required and are safe for consumers and society.
At the heart of the value circle are processing steps that must be executed sustainably, resource- and
energy-efficiently, safely for humans and the environment while protecting or enhancing
biodiversity. Bio-based operations will strive to achieve zero-waste operations by recycling and reusing intermediate streams and capturing and using their gaseous emissions (realising that biogenic
gases are recycled in the biogenic carbon cycle to plants, forests and the sea).
The bio-based industry will apply all appropriate technologies (available and emerging) including key
enabling technologies, with an emphasis on bio- and chemo-catalysis to reduce energy needs and
reaction steps, and to eliminate wastes in processes.
The industry will pursue from the outset higher efficiencies and sustainability standards than fossilbased/state-of-the-art technologies, a claim that needs to be proven on the basis of LCAs.
The industry will specifically aim at increasing efficiency in land use, using biomass feedstock, water,
nutrients and energy and reducing operating costs. Also, to increase overall sustainability and safety
of processes, the industry will avoid the use of hazardous solvents and/or reactants.
By accelerating the commercialisation of bio-based solutions in a circular bioeconomy, Europe will
show its leadership in putting sustainability at work.
Technological leadership
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With the upscaling of processes and value circles, the bio-based industry is taking innovative and
promising technologies to industrial levels. These technologies include (thermo)chemical and
(electro)catalysis processes, industrial biotechnology and bio-catalysis processes.
The importance of microorganisms has manifested itself during BBI JU under H2020. The further
developments and application of microorganisms, including extremophilic microorganisms and
extremophilic enzymes, will continue under Horizon Europe. These steps include the use of omics and
other techniques to identify, isolate and analyse microorganisms, potentially leading to new systems
to produce value-added products through fermentation. These developments also include metabolic
engineering or any other advanced, new biotechnology to further improve performance of
microorganisms.
Upscaling these innovative and promising technologies to commercial levels is key for the success of
the bio-based industry. Topics for this upscaling will be part of the new programming and the biobased industry will work closely with SusChem ETP that has included engineering and bioprospecting
of microorganisms and enzymes in its priorities32.
The downstream processing steps (DPS) relate to the conversion processes. The conversion results
(yields; purity or presence of impurities, contaminants or inhibitors; composition; etc.) will dictate the
type(s) and emphasis of the DSP. These could be single or combined applications of technologies for
recovery, separation and purification of the targeted intermediates/products. A specific area for
further R&D and upscaling is the product recovery from aqueous solutions and obtaining water of
good quality to enable its reuse. Alternatively, R&D should deliver processes and organisms that
require minimal or no water.
The bio-based industry will also seek to ‘keep the pipeline filled’ with applied research & innovation
actions (RIA) to enable or improve value circles (TRL 4 – 5).
To assist in the development and upscaling of technologies from laboratory to pilot (TRL 4 – 5) and to
demonstration (TRL 6 – 7), the industry will create, strengthen and maintain an efficient network of
open-access pilot and demo plant facilities for bio-based processing and product development,
piloting and scale up, marketing and attracting investors.
These facilities will include the provision of utilities infrastructure (steam, solvents, chemicals, etc.). In
particular, they will have easy and attractive entrance conditions for SMEs33.
Open-access pilot and demo facilities and clusters create industrial symbiosis to benefit from mutual
product, side streams, residual streams and utilities opportunities.
In upscaling facilities, the bio-based industry will apply appropriate new technologies where relevant
and possible. These include process intensification which could result in re-sizing, higher efficiencies
and safer operations with significant cost reductions34.
Also, setting up processing steps in a cascading mode to use the biomass feedstock and intermediate
streams in a smart and efficient way will be applied where attractive and feasible.
Digital leadership
The industry will apply and increase digitisation and data science for system modelling and to increase
efficiency throughout the value circles. The digitisation steps include disruptive technologies such as
See Chapter 3.10 ‘Advanced Processes: Industrial Biotechnology’ in the Strategic Innovation and Research
Agenda of SusChem ETP.
33
See for example the newly created infrastructure by the 2016 BBI JU CSA project Pilots4U:
https://biopilots4u.eu/home
34
See for example D. Reay, C. Ramshaw, A. Harvey. Process Intensification: Engineering for Efficiency,
Sustainability and Flexibility. Butterworth-Heinemann (2013).
32
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artificial intelligence, internet of things, blockchain, big (and smart) data, etc. The industry needs to
ensure access to the ‘digital infrastructure’ (high speed cellular technology) to optimally benefit from
these technologies and developments.
To maximally benefit from these new technologies, the industry will first undertake the effort to better
understand the possibilities of digitisation and data science for bio-based activities. It will then
establish a pan-European bio-based data platform and use ‘data’ as a source for business cases. It will
link with the European network of digital innovation hubs35 where relevant.

Create and maintain employment in rural, coastal and urban areas
The bio-based industry, including chemicals and plastics, pharmaceuticals, paper and pulp products,
forest-based industries, the textile sector, biofuels and bioenergy, shows a turnover of about EUR 700
billion and employs 3.6 million persons in the EU-28 in 201636.
Figure 9: Employment in the bio-based industry in the EU-28 (2016)

New commercial-scale bio-based operations can create new employment opportunities for various
disciplines and across diverse geographical areas.
The new bio-based operations can build on different characteristics or strengths on a local, regional
or national level. These include inter alia:
35

https://ec.europa.eu/digital-single-market/en/digital-innovation-hubs
See ‘Bioeconomy in figures 2008 – 2016 update 2019’, July 2019 by Nova Institut:
https://biconsortium.eu/downloads/bioeconomy-figures-2008-2016-update-2019
36
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•
•
•
•
•
•

The availability of unused biomass feedstock; this may be oversupply of biomass or dedicated crop
production for bio-based materials production; side and residual streams
The availability of unused areas that could be used for dedicated cultivation of biomass feedstock
for materials production; these may include marginal lands
The presence of biomass-conversion facilities; these may include abandoned industrial areas
The presence of adequate knowledge and expertise in the fields of biomass conversion and
utilisation; these may include industrial clusters, research and technology organisations (RTOs),
innovative SMEs, universities and academic centres
The availability of labour forces from industrial operations that have ceased or are dwindling and
who are willing to be trained for bio-based operations
Strong market demand for specific or diverse applications serving identified needs

New bio-based operations that build on any of these characteristics or strengths, will inherently
contribute to one or more of the UN SGDs. The bio-based solutions create value, societal benefits,
employment and resolve environmental issues such as pollution, landfill and emissions, in particular
if these are caused by organic compounds.
The presence of a local, regional or national bioeconomy strategy aiming at adding value and creating
employment will obviously benefit start-up or expanding bio-based operations.
Some rural, coastal and urban areas across Europe have been suffering from lost or reduced
employment.
If available, include here some statistics on job losses in areas/regions across Europe in the past 10 –
20 years to substantiate this statement.
Bio-based operations can provide new employment opportunities in these areas by supporting the
installation of new production plants as a means to re-industrialise abandoned industrial areas.
In other areas, such as mountainous terrain, or on marginal land, bio-based operations can also create
new jobs.
Through its ‘strategic outreach programme’, BIC is supporting the establishment of new bio-based
industries in EU Member States where the bio-based industry and the bioeconomy are still un- or
under-developed.

Increase attractiveness to invest in the bio-based sector
Investing in the bio-based sector is perceived as risky, both by industry and private investors. Industry
and academia have promising bio-based technologies and applications that have been proven at lab
or pilot plant scale, but there are not many ‘first-movers’ on industry side to carry all the risks to scale
up to commercial level. Public co-funding can resolve this market failure.
The partnership between the industry and the EC in the BBI JU under H2020, has made significant
strides forward to de-risk investment in this emerging sector. The BBI calls 2014 – 2018 have yielded
101 projects, receiving in total EUR 602 million and mobilising EUR 1.65 billion private investment.
This leverage factor of 2.7 meets the BBI JU’s initial objective.
The bio-based industry expects that a continuation of the partnership with the EC for another sevenyear period will again result in a high number of successful projects. The industry’s efforts will be to
maximise projects at demonstration and flagship scales. This move towards commercialisation will set
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the basis for a healthy and sustainable bio-based sector, capable of attracting the private investments
needed for its continued success.
Aside from the de-risking effect through the partnership with the EC, industry needs to foster
cooperation with other stakeholders, notably European regions and private investors.

Liaise with regions and investors: shift from technology-based to business-based mindset
The bio-based industry in Europe is increasingly realising its key objectives: crossing the boundaries of
industrial and academic sectors to create new value circles. Value circle partners are based in different
member states and regions. In realising the value circles, industry is investing in interlinking
biorefinery clusters (where feasible) to share investments and benefits. This interlinking will often
cross regional and national boundaries.
The value circles therefore establish cross-national and cross-regional cooperation from technology
and application perspectives. The next step is to integrate value circle activities and investments with
the regional strengths and strategies. Aligning with the regional smart specialisation strategies will
benefit the regions and facilitate the industry’s drive to invest in high-scale operations with high
impact. This partnership will further contribute to de-risking investments and bring investors, public
and private, closer to the bio-based sector.
To facilitate this development, the bio-based industry will establish Europe-wide interactive systems
for connecting inventors, industry, investors and regional authorities37. These systems will accelerate
the transfer of invention and knowledge creation to business opportunities. They will integrate biobased entrepreneurship and prominent business cases and facilitate the shift from a technologybased to a business-based mindset. Linked with regional strategies, this mindset will also cater to the
societal needs of the regions and contribute to the local economy, society and protect the
environment. The highest impact will be achieved if regional funding instruments will also support
cross-regional actors, especially SMEs.
The bio-based industry will continue to pursue sustainable financing and investments from private,
venture capital and public funds to support the bio-based sector. Green and sustainable investments
should be treated preferentially by private and public investors. the industry will also promote
investments that enhance collaboration across the research and innovation chain, thereby increasing
the likelihood of developing research into demonstration projects.
These processes and developments will require the establishment of structures and procedures to
update and maintain mutual knowledge of investment opportunities and business potential between
investors, industry, regions and European financial instruments. These include a framework to
communicate risk/reward ratios and to enable investors’ entry at different stages.

Contribute to United Nations Sustainable Development Goals
The bio-based industry can make significant contributions to achieving the UN’s Sustainable
Development Goals (SDGs) by establishing sustainable large-scale bio-based operations and creating
employment. Large-scale operations make contributions, most notably, to the following SDGs:
•
•

SDG 8 – promote economic growth, employment and decent work
o mainly targets 8.2, 8.4 and 8.5
SDG 9 – build resilient infrastructure, promote industrialisation and foster innovation

See for example the BIC ‘digital platform for industry and regions’, planned launch end March 2020:
https://biconsortium.eu/node/1228
37
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•
•

o mainly targets 9.1, 9.2, 9.3, 9.4 and 9.5
SDG 11 – make cities and communities sustainable
o mainly target 11.6
SDG 12 – ensure sustainable consumption and production patterns
o mainly targets 12.2, 12.3, 12.4 and 12.5

Realise key performance indicators by 2030 – 2035
Programme level:
Projects (at high TRL) and market deployment
1. Realise at least 20 up-and-running flagship projects distributed across the biomass-feedstock
categories (see chapter 1 on novel, disruptive business models) and serving all major market
sectors.
a. Track how many bio-based pilot plant operations moved to higher TRL (TRL 6 or higher).
b. Track how many bio-based value circles moved from demonstration levels (TRL 6-7) to
flagship level (TRL 8).
2. Commercialise at least 30 new sustainable products (chemicals or materials).
3. Complete at least 4 projects based on core technologies that were at TRL<1 in 2020.
Investments and growth of bio-based sector
1. Create at least 100,000 new jobs in the bio-based industry in Europe compared to the baseline
year 2015.
Project level:
SDGs (to be completed with results of the IEEP study in June 2020)
1. Each initiative/proposal at demonstration and flagship level should contribute to at least 2 SDG.
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Chapter 3: Establish carbon-neutral value circles to mitigate climate
change
To realise the driver in the Vision 2050 to ‘contribute to a sustainable planet’ we must create carbonneutral value circles. Bio-based value circles use sustainable resources and will not add to atmospheric
gas emissions beyond the capacity of the biogenic cycle. Bio-based operations will aim at ‘zero waste’
processes through high levels of resource and energy efficiencies and recycling of intermediate
streams. Bio-based products will seek to replace fossil-based counterparts on a sustainability basis and
will act as ‘carbon-sinks’ in long-term applications and structures.
With these steps, the bio-based industry will contribute to the European Green Deal for the European
Union and its citizens38.

Smart and efficient use of biomass in circular operations
In general, biorefineries and bio-based operations will apply the principle of smartly and efficiently
using all fractions of the biomass feedstock. This principle will maximise recycling of intermediate
streams and aim at prioritising higher-value products and applications over lower-value outlets (apply
the value pyramid). This will minimise final residual streams. These can be routed to bioenergy
production.
Bio-based operations will welcome chemical recycling of bio-based products, after their use, where
this is the appropriate step (end-of-life stage). This step should complement recycling and reuse of
plastics in particular. The sector realises that chemical recycling technologies are in the early stages of
development39.
The bio-based industry will favour the use of bio- and chemo-catalysis to increase efficiency, reduce
energy consumption and reaction steps, and eliminate waste. These steps include new concepts and
technologies for enzymatic recycling to optimise use of enzymes.

Include carbon capture and use as standard in bio-based operations
To avoid loss of biogenic40 carbon through processing emissions, commercial-scale bio-based
operations need to be fully integrated and apply ‘capture and use’ of carbon dioxide (CO2) from their
operations in conversion processes and/or for growing new biomass feedstock e.g. algae. The industry
will also capture and use biogenic methane (CH4) from excess biogas production in enzymatic
processes to breakdown organic residual streams.

Maximise use of bio-based products in long-term applications to realise carbon sinks
The demand for bio-based solutions is increasing in many market sectors41. In particular, sectors such
as pharmaceuticals, textiles, wood applications, packaging, including food packaging, automotive,
construction and cosmetics, are expanding the applications of bio-based solutions for sustainability
reasons. Market applications for chemicals such as polyurethane for insulation in construction are

38

COM(2019) 640 final
See August 2019 report by Zero Waste Europe at https://zerowasteeurope.eu/wpcontent/uploads/edd/2019/08/2019_08_29_zwe_study_chemical_recycling.pdf
40
Carbon derived from biomass. See definition in CEN ISO/TS 14067:2013
41
See ‘Bioeconomy in figures 2008 – 2016 update 2019’, July 2019 by Nova Institute:
https://biconsortium.eu/downloads/bioeconomy-figures-2008-2016-update-2019
39
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foreseen to grow at a compound average growth rate (CAGR) exceeding 5%42. Governments are taking
action to reduce GHG emissions and advocating for the replacement of fossil-based chemicals by biobased solutions in insulation. The drive is also to increase bio-based solutions in more segments of the
construction industry for buildings, houses and infrastructures, in particular, roofing, flooring and
wood applications. These long-term bio-based applications will inhibit biogenic carbon from entering
the atmosphere and thus act as a carbon sink.

Smart and innovative bio-based products to outperform state of the art
The new bio-based products are traceable and of consistent quality to be competitive with the state
of the art. As a priority, the bio-based industry strives to commercialise products that outperform
fossil-based counterparts on functionality and sustainability.
In replacing fossil-based products, the bio-based industry will aim, as a minimum, at matching the
performance of fossil-based counterparts. However, and where possible, the industry will also aim at
breakthrough and innovative products that have no fossil-based counterparts.
The bio-based industry will pursue to make products from biomass while conserving as much as
possible the functionalities already present in the feedstock. The industry is looking e.g. at utilising
lignin as a resource for bio-aromatics (40% of all chemicals). Being a highly polymerised feedstock and
not very reactive, converting lignin requires the necessary steps to activate and depolymerise it before
proceeding. Once these steps are made, bio-aromatics can find ample use in composites, including
unsaturated polyester resins (UPR); in phenol formaldehyde resins (PFR); urethanes and Epoxy resins;
and polyurethanes for flexible and rigid foams and adhesives43. These products find wide applications
in the construction industry and built environment and other market segments.

Proteins and active ingredients
Protein is critical to human health. The worldwide demand for protein is progressively expanding due
to strong growth in the world’s population. Improvements in the standard of living in large parts of
the world are adding to the protein demand. Forecasts to 2050 show that current protein availability
will not be sufficient to meet protein demand for food purposes. At the same time, Europe is highly
dependent on imports of protein-rich material for feeding livestock: About 70% of the total amount
required is imported. Already 60-70% of global arable land is used for animal feed to meet animal
protein demand.
Consequently, the exploitation of new protein sources is necessary to meet the worldwide demand.
European crops, together with residues and co-products from primary biomass cultivation, are
valuable sources of proteins. Residues from animal processing, fisheries, aquaculture and algae
industries also offer a potential, albeit currently underexploited, source of proteins.
The bio-based industry could help to expand the production of protein-rich ingredients by valorising
existing alternative sources from food/feed value chains and by taking full advantage of the successes
of ongoing R&D and operations. The objective is to assist in the production of safe, nutritious and
diverse food and feed for humans and animals and achieve a sustainable consumption of animal-,
marine- and plant-based proteins.

42

See for example: https://www.grandviewresearch.com/press-release/global-polyurethane-pu-market
See also Chapter 2.3 ‘Bio-based chemicals and materials’ in the Strategic Innovation and Research Agenda of
SusChem ETP.
43
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During BBI JU, the programme has yielded projects focusing on protein production from alternative
sources running at RIA level (5), at demonstration level (4) and at flagship level (2). One flagship project
utilises insect sources (mealworms); the other departs from cereal crops and integrating an aerobic
fermentation plant with a conventional biorefinery.
In 2018, the European Commission issued a report on how to harness the potential of the EU plant
protein production responding to the needs of farmers, producers and consumers44. The European
starch industry processes every year about 24 million tonnes of EU-grown agricultural raw materials
– mainly maize, wheat and starch potatoes and in smaller quantities peas, rice and barley-45 into about
six hundred products ranging from native starches, modified starches, liquid and solid sweeteners to
oils, proteins and fibres that are used as ingredients and functional supplements in food, feed and
industrial applications.
Proteins are valuable components obtained from these EU-grown raw materials, that significantly
contribute to the competitiveness of the EU starch industry. The EU starch industry produces 5.3
million tonnes per year of proteins, 1.1 million tonnes of which are very high protein content (>60%)
for food and feed. The remainder is used in animal feed.
Marine-based proteins, if responsibly developed and managed, can also make a significant
contribution to global food security. Wild-caught and farmed fish, including shellfish and molluscs,
contributed 17% of the global animal-based protein supply in 201346.
The European Commission announced a Farm to Fork Strategy47 as part of the European Green Deal
with actions to secure a fair, healthy and environmental-friendly food system. In pursuing a circular
bio-society, the bio-based industry can make substantial contributions to meeting the objectives of
the Farm to Fork strategy. Among these are the reduction of elimination of waste, returning carbon
and nutrients to the soil, and the use of biostimulants and fertilisers to nurture it, and the use of
biopesticides to protect it.
Figure 10: BBI-granted projects in strategic orientation 3 (products) from 2014 – 2019 calls
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The EU Protein Plan
https://starch.eu/the-european-starch-industry/#figures
46
FAO 2016. The State of World Fisheries and Aquaculture 2016. Contributing to food security and nutrition for
all. Rome. 200 pp
47
Consultation on the Roadmap is completed; the strategy is planned to be presented in spring 2020. See
https://ec.europa.eu/food/farm2fork_en
45
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Bio-based products and applications will have a sustainable end of life by being either recyclable, or
degradable/compostable in soil and marine environments.
In setting up bio-based value circles, a pre-requisite will be to include eco-design for new bio-based
products to ensure a sustainable end of life (see chapter 4).
On the short term, the bio-based industry expects to make significant contributions with bio-based
solutions to increase recyclability, biodegradability and compostability of applications in market
segments such as packaging (especially plastics), textiles, construction and agriculture. Applying these
solutions will directionally reduce waste and add more value to the value chains (making them ‘value
circles’).
Market-demand actors will be strategic partners of the bio-based industry to ensure that the industry
develops and produces bio-based products and services that meet identified market needs.
The close cooperation between the bio-based industry and market actors will ensure that products
and services meet all performance criteria for the specific applications.
In aligning the bio-based value circles with market demand, the bio-based industry will work in
partnership with:
• formulators, converters, brand owners and end-user market actors
o the latter could include actors in market sectors such as pharma, agriculture, food and feed,
automotive, textiles, transportation, construction, mining, metallurgy, packaging, information
technology, etc.;
• consumers’ representatives.

Contribute to United Nations Sustainable Development Goals
The bio-based industry can make significant contributions to achieving the UN’s Sustainable
Development Goals (SDGs) by creating carbon-neutral value circles. The industry has an impact, most
notably, on the following SDGs:
•
•
•
•
•
•

SDG 6 – ensure availability and sustainable management of water
o Mainly targets 6.3 and 6.4
SDG 9 – build resilient infrastructure, promote industrialisation and foster innovation
o mainly target 9.4
SDG 11 – make cities and communities sustainable
o mainly target 11.6
SDG 12 – ensure sustainable consumption and production patterns
o mainly targets 12.2, 12.3, 12.4, 12.5 and 12.6
SDG 13 – combat climate change and its impacts
o mainly targets 13.2 and 13.3
SDG 15 – protect ecosystems, forests, halt land degradation and biodiversity loss
o Mainly target 15.3

Realise key performance indicators by 2030 – 2035
Programme level:
1. Replace 20% more fossil-based products with bio-based alternatives compared to the baseline
year 2015.
2. Realise bio-based operations with CO2 emissions that are at least 80% lower than comparable
fossil-based operations.
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Project level:
1. Substitute energy use in each of the 20 flagships with renewable sources by at least 70%.
SDGs (to be completed with results of the IEEP study in June 2020)
1. Each initiative/proposal at demonstration and flagship level should contribute to at least 2 SDG.
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Chapter 4: Establish new purchasing and consumption patterns for a
circular bio-society
To realise the driver in the Vision 2050 to ‘achieve a circular bioeconomic society’ we must facilitate
purchasing and consumption patterns that are different from traditional 20th century ones. Bio-based
products that are recyclable or degradable will enable us to mobilise change in citizens’ behaviour and
to eliminate linear consumption and use patterns. With circularity in mind, the transparent marketing
of products including food will lead to informed and participating citizens in a circular bio-society. The
new 21st century’s purchasing and circular consumption patterns will protect the environment,
enhance biodiversity and sustain healthy ecosystems.

Establish circularity as a basic requirement for purchasing and product use
The bio-based industry’s prime responsibility to mobilise change in citizens’ behaviour is to produce
and market sustainable, eco-designed products. These products are made from sustainable feedstock
(see chapter 1), through sustainable processes (see chapter 2), perform as required (see chapter 3)
and have a sustainable end of life. The sustainability profile (recyclability or biodegradability or
compostability) is acknowledged by policymakers and supported by a consistent, meaningful and
truthful labelling system for the product and its packaging.
The industry will ensure that measures are in place to appropriately communicate and inform society
of the properties and benefits of bio-based products.
Communicating the properties and the improved sustainability profile versus state of the art will help
establish sustainability as a ‘purchasing argument’ for citizens.
Informed citizens who purchase and consume sustainable products, with circularity in mind, will
contribute to aligning the circular economy48, the bioeconomy49 and the circular bioeconomy50.

Commit to protect and enhance biodiversity and sustain healthy ecosystems
The bio-based industry is committed to restore, maintain or improve nutrient cycles in its close
cooperation and co-production with the primary sectors. In particular, it will focus on the carbon,
nitrogen, phosphorus and water (mineral) cycles to safeguard soil fertility.
Similarly, it will restore, maintain or enhance biodiversity in land and sea environments.
The bio-based industry will manage and control the impacts associated with the production and supply
of the feedstock for its operations. These steps will safeguard sustainability, protect the environment
and foster effective crop rotations to sustain or enhance soil quality.

48

As per the Ellen MacArthur Foundation there are two cycles in the circular economy: the technical cycle and
the biological cycle. The technical cycle is characterised by: ‘Share, Maintain, Reuse, Remanufacture and
Recycle’.
The biological cycle runs through degradation of agricultural side streams, resulting in mineral and biological
resources for new agricultural production.
49
Definition by the EC: ‘the bioeconomy comprises those parts of the economy that use renewable biological
resources from land and sea – such as crops, forests, fish, animals and micro-organisms – to produce food,
materials and energy.’
50
Nova-Institute: the circular bioeconomy is the combination of circular economy and bioeconomy and utilises
much better the bio-based side streams and links different industrial sectors, traditionally non partners in value
chains. See: https://www.biobasedpress.eu/2018/03/circular-bioeconomy-an-uneasy-marriage-concepts-so-far/
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Establish quadruple helix51 to change purchasing and consumption patterns
The bio-based industry realises that behavioural change passes through stages. To motivate and assist
citizens to change towards purchasing sustainable products and services and towards circular
consumption patterns, the industry believes that interaction is crucial. This interaction will have best
results if it actively involves all stakeholders: industry, education/science, policy and society.
The key responsibility of the bio-based industry is to bring bio-based solutions closer to the citizens
and establish their trust and comfort with these new solutions.
The industry will improve actions to help citizens visualise, experience and feel the products and their
benefits. It is imperative that bio-based products and services meet all safety and product standards
in their application and use. Preferably, the products should perform better than state-of-the-art
alternatives, at an affordable price.
Equally important is a clear and consistent communication to establish a common understanding of
bio-based solutions and sustainability.
The industry will establish feedback systems for citizens to provide input. This could be reactions to
sustainable solutions in the market, suggestions to improve them and proposals where sustainable
solutions could have a significant positive impact. These systems should be easy to use and could be
e.g. smartphone apps or social media. The industry commits to act on the input from citizens.
The industry will strive to obtain citizens’ appreciation and trust in bio-based solutions that are
sustainable, healthy, affordable and desirable. At this stage, citizens will be more willing to purchase,
use and consume in patterns that are different from traditional 20th century ones.

Contribute to United Nations Sustainable Development Goals
By establishing new purchasing and consumption patterns with circularity in mind, the circular biosociety can make significant contributions to achieving the UN’s Sustainable Development Goals
(SDGs). These contributions can have most impact on the following SDGs:
•
•

SDG 12 – ensure sustainable consumption and production patterns
o mainly targets 12.3 and 12.8
SDG 13 – combat climate change and its impacts
o mainly targets 13.2 and 13.3

Realise key performance indicators by 2030 – 2035
Programme level:
CIRCULARITY CONCEPTS & SUSTAINABLE BIO-BASED PRODUCTS
1. Put at least 10 new consumer products on the market, which have been designed according to a
circular design principle (favouring reuse and recycle).
BIODIVERSITY CONCEPTS AND SOIL FERTILITY
1. Realise 30 projects committed to enhancing biodiversity and/or sustaining healthy ecosystems.
51

An innovation model entailing the involvement and the cooperation among industry, research bodies, public
institutions and civil society.
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Project level:
SDGs (to be completed with results of the IEEP study in June 2020)
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Chapter 5: Secure human capital with the needed skills and
competencies
To have the human capital with needed skills and competencies to operate the sustainable bio-based
industry in the future, we must address education and training now. Mainstream education needs to
include bio-based, circularity, sustainability and more science, technology, engineering and
mathematics (STEM) to meet the needs of a circular bio-society and a highly digitised bio-based
industry. The current workforce needs to have the opportunity to update and maintain the appropriate
skills and competences. The bio-based industry needs to sustain a high appeal with attractive career
opportunities.

Invest in multidisciplinary curricula including business and personal skills
The bio-based industry will specify the needed skills and competencies by 2050 with milestones for
2030, based on the results of a survey among all actors in the sector. To this end, industry actors across
Europe have participated in a survey by the BBI JU CSA project UrBioFuture. The results will be
published in June 2020 and the industry will act on them by starting a dialogue with educational
institutions to align these needs with possibilities for curricula adjustments as needed at the relevant
levels.
The industry anticipates that the needed skills for the future will be different at vocational levels (the
new generation of professional operators) and at university levels (the new generation of researchers,
engineers and management members).
For all levels, industry has already been communicating the need for multidisciplinary curricula to
enable efficient work and stimulate innovation in diverse teams. Among the already identified key
competencies are:
• dealing with a broad range of feedstocks (including logistics);
• measuring, analysing and interpreting data;
• understanding different bioprocessing technologies;
• understanding circularity, sustainability and biodiversity;
• identifying business opportunities and communication skills.
To acquire skills and competencies (to act based on knowledge), the early stages of education should
contain these principles. Furthermore, education should increase the role of Science, Technology,
Engineering and Mathematics (STEM) at all levels, but in particular at the secondary education level.
All these steps will facilitate multidisciplinary curricula at vocational schools, at universities of applied
science and at research universities.
For vocational levels, the bio-based industry needs to interconnection with local vocational schools.
These connections are crucial for information, education, training and exchanging sense of purpose.
Jointly with the vocational schools, industry will assess the feasibility of bioeconomy training centres
for key skills. These centres must be easily accessible for SMEs and their employees.
The industry will also try to combine or join with existing centres or training/skills providers (e.g. in
the chemical industry) in the process of adapting curricula as needed (using best practices).
For university levels, the bio-based industry will establish and maintain a dialogue with universities
seeking to align curricula to industry’s needs, to the extent possible. This process needs to include
close interaction and cooperation between small and big companies. Also, it should include students,
teachers, start-ups, spin-offs and employees.

39

Draft 2 SIRA 2030, March 20 – For stakeholder consultation

In this framework, the bio-based industry has already established connection with the recently
launched European Bioeconomy University52. The industry is also cooperating with DG RTD in
supporting the implementation of action 2.4 ‘Promote education, training and skills across the
bioeconomy’ of the updated EU Bioeconomy Strategy53 and action plan54. In addition, the industry has
been participating in projects for the Erasmus + Key Action 2 – Sector Skills Alliances55.

Co-create new/alternative teaching methods
Teachers are the most determining actors in any educational system. Their roles are vital in assisting
pupils and students in acquiring knowledge and passion for disciplines and their motivation to pursue
employment.
The bio-based industry, as well as other industrial sectors, will accelerate the introduction of
digitalisation in the years ahead. This will require current and future employees with the appropriate
skills to safely and efficiently operate and maintain operations.
The industry will also need more graduates and employees with entrepreneurial skills. These skills will
be needed to create and accelerate bio-based industrial activities at various levels, in local, regional
and international fields.
These developments will probably require new teaching methods, building a.o. on citizens’ increasing
ability of using digital applications and social media in daily life. The industry will provide assistance in
creating these new teaching methods.
The employees of the future need to have the willingness to work outside their own fields of expertise
and enable ‘cross fertilisation’ with other sectors and disciplines. Attitudes reflecting ‘failure can be
embraced’, ‘get out of your comfort zone’ and ‘get comfortable being uncomfortable’ must become
widely accepted.

Facilitate lifelong learning
The industry will provide incentives for current workforce to regularly pursue knowledge update for
personal and professional benefits. To this end, industry will work together with vocational schools,
universities and training centres to make this possible. The industry will also align with actions for
‘skilling and reskilling’ announced in ‘A New Industrial Strategy for Europe’56.

Sustain high appeal of career opportunities in the bio-based industry
It is crucial for the bio-based industry to attract new and motivated employees as it expands across
Europe. To this end, industry will regularly interact with (graduating) students with bio-based curricula
at vocational and university levels. One of the tools that the bio-based industry is using in this process
is the ‘Bio-based Innovation Student Challenge Europe’ (BISC-E)57, co-designed and co-evaluated by
the industry and academia. National competitions will deliver national winner teams that will compete
in the BIC-sponsored European final during a BIC European networking event. The programme enables
interaction between graduating students and the industry with potential mutual benefits. The

52

An alliance of six leading European universities in the Bioeconomy field: https://european-bioeconomyuniversity.eu
53
COM(2018) 673 final
54
SWD(2018) 431 final
55
https://eacea.ec.europa.eu/erasmus-plus/actions/key-action-2-cooperation-for-innovation-and-exchange-goodpractices/sector-skills-alliances_en
56
COM(2020) 102 final; 10 March 2020
57
https://www.bisc-e.eu
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industry will use this and other programmes to provide practical and up to date information on career
opportunities in the bio-based sector.
In recruiting activities, industry needs to take into account that employees at vocational levels have a
lower tendency to move far away from their home base. University graduates on the other hand tend
to move more and farther away from their home base. On a European level they offer a wider pool
for recruitment.

Create and maintain an education innovation infrastructure
Since the bio-based sector is characterised by a high level of innovation and creativity, it needs to
create the infrastructure to maintain this level and facilitate the transfer of creativity and invention.
The infrastructure should interlink universities, innovation labs, R&D centres with industrial actors and
investors. The bio-based industry has included a call for proposals in the BBI JU AWP 2020 to create
and interlink bio-based education centres to meet industry’s needs of skills and competences. The
envisaged project should investigate opportunities to cooperate with digital innovation hubs58.
For attracting and maintaining employees, it is very important for industry to have a clear
communication on career opportunities. The use of role models can be very helpful.

Contribute to United Nations Sustainable Development Goals
•
•
•

SDG 4 – ensure quality education and promote lifelong learning
o mainly target 4.4 and 4.7
SDG 13 – combat climate change and its impacts
o mainly target 13.3
SDG 16 – promote societies for sustainable development
o mainly target 16.7

Realise key performance indicators by 2030 – 2035
Programme level:
1. Establish a pan-European certificate for the key competences biomass feedstock handling,
measurements and bioprocessing at vocational levels in the bio-based industry and track how and
where it is applied. (A pan-European certificate could facilitate a multinational employer when
recruiting technicians/operators in countries across Europe for his local operations.)
2. Establish a pan-European certificate for the key competencies identified for university level
graduates for the bio-based industry.
3. Realise at least 20 specific bio-based courses catering to the bio-based industry’s needs. These
may include courses for lifelong learning.
4. Create a group of people working in education, and participating or interested in BBI accreditation,
to exchange experiences and ideas. Including face-to-face workshops at national or international
level will contribute to this process.
5. Make a collection of good practices and learning activities to facilitate teachers in the
development of the competences required for accreditation of the programmes related to the
bio-based industry.

58

https://s3platform.jrc.ec.europa.eu/digital-innovation-hubs
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6. Create a newsletter for careers, including news about the bio-based industry, events and new
proposals for good practices and teaching activities in order to help them to keep up to date.

Project level:
1. Define the needed competencies at each educational level with the associated type of study,
minimum credits dedicated and possible evaluation criteria59.
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See e.g. https://www.enaee.eu/eur-ace-system/standards-and-guidelines/ and
https://www.icheme.org/media/12886/accreditation-guidance-v3_2dec2019.pdf
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Chapter 6: Obtain political support towards an enabling policy
framework
For the bio-based industry in Europe to be circular and innovative with disruptive business models, we
need a supportive and enabling policy framework at regional, national and European levels. With
legislation and regulations that enable the use of novel technologies and applications. For the biobased industry to expand and flourish, it needs a level-playing field for bio-based and fossil-based
products and applications. Moving forward, negative side effects from (existing) regulations need to
be eliminated.

A wide range of policies (on agriculture, waste, industry, fertilisers, chemicals, etc.) at regional,
national and European levels have so far led to a complex and fragmented policy environment. This
environment has been hampering the deployment of the bio-based industry in some locations in
Europe.
This SIRA 2030 is to serve as the basis for the envisaged European partnership for a circular bio-based
Europe (CBE) under Horizon Europe between the bio-based industry and the European Commission.
Being a strategic partnership, its objectives and implementation will align with the major and relevant
European policy initiatives and international agreements.
Firstly, CBE will contribute to realise the European Green Deal and its aim to transform the EU´s
economy to be fit for a sustainable future and with mainstream sustainability in all EU countries. Policy
initiatives under the European Green Deal will be key for the success of the public-private partnership
CBE as they create the (policy) environment and framework. Secondly, The CBE will contribute to the
main EU global commitments, namely the Paris Agreement and the UN SDGs. Thirdly, the activities
under the CBE will also relate to other Horizon Europe priorities such as the cluster ‘Digital and
industry’, the cluster ‘Climate, energy and mobility’ as well as to the mission areas like e.g. the mission
areas on ‘Soil health and Food’.
At the time of writing this draft, the European Commission has just started to publish key actions of
the European Green Deal60. By mid-February, the EC opened a consultation on the ‘farm to fork’
strategy; the European Climate Law proposal, the New Industrial Strategy for Europe and the Circular
Economy Action Plan have seen the light early March 2020. Other relevant actions such as the
Biodiversity Strategy and the Chemicals strategy for sustainability are expected on the short term.
Many of these actions will impact the bio-based industry and its route towards the future.
Also, we’re awaiting the outcome of the Horizon Europe strategic planning process that is proceeding
on the basis of the orientations document published in January 2020. That outcome will set the basis
for the multiannual strategic plan to prepare the content of the work programmes and calls for
proposals for the first four years of Horizon Europe. The strategic plan is expected towards the end of
2020.
This chapter and the KPIs in the previous chapters will be revisited once the full width and depth of
the European Green Deal and the Horizon Europe strategic plan are known.
The following paragraphs outline policies and regulations identified at this moment as being crucial
for the success of CBE and its implementation based on this SIRA 2030.
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COM(2019) 640 final, 11 December 2019; and ANNEX
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The need for policies and regulation in different areas
Feedstock related
Biomass feedstock should be competitively priced compared with other regions in the world to sustain
bio-based value circles in Europe in the global competition. Regulations on an EU level could help
realise this.
Industry needs clear regulation on reuse and upgrade of residues (‘waste’) as feedstock. Investments
to valorise residues (‘waste’) into materials should receive rewards for investment.
To facilitate circularity, policies should be in place to promote and support sustainable recyclable biobased products.

Technologies/process related
The approval process, the regulatory pathways for new technologies and standards should be clear
and completed within reasonable time.
Policymakers should also assign value to renewability and sustainability of processes and products.
Policymakers should provide for favourable policies for developing technologies and processes that
allow biorefineries to run on non-fossil resources.
Novel recycling methods need to be considered and accepted under recycling regulations.

Product related
The approval process, i.e. the regulatory pathways for new products should be clear and completed
within reasonable time.
Establish standards for bio-based products based on intrinsic qualities of these new products instead
of applying ‘pre-bio-based era’ standards to bio-based products.
The process to definitions for e.g. natural flavour and natural polymer should be transparent.

Funding related
Ensure coherence between CBE funding of projects and EU regulations (existing and anticipated/indevelopment, ensuring equal treatment across all bio-based products (not promoting and supporting
only one class of bio-based products).

Level-playing field
Create level-playing field for sustainable and non-sustainable products by adding costs of
‘externalities’ (e.g. cost of pollution, non-sustainable exploitation, carbon capture and storage, etc.)
to both and allow competition on cost and performance.

Novel food
Establish a clear application process. Remove regulatory hurdles and provide a system of checking if
a product complies with existing regulation. The regulatory bodies should execute a timely processing
of the application, avoiding holding back especially SMEs and start-ups.
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Carbon capture and use in the emissions trading system
Biogenic gaseous carbon emissions, immediately used as feedstock should lead to no payment in ETS,
carbon tax. It may be necessary to consider the wider picture – what is the carbon converted into,
what is the end-of-life of that product. This should not be expanded to include gaseous carbon
emissions from fossil-based operations. However, side streams from materials production, such as
steel and cement may be included.

Needs related to specific policies and regulation
EU Climate 2030 targets and 2050 climate neutrality target:
• Suitable framework for quantitative measure of contribution of bio-based products to climate
targets
Circular Economy:
• Ensure compatibility of MSW projects under CBE with the proposed EU model for separate waste
collection, needed for 2023 targets to separate bio-waste
• Foster availability of waste and/or reduce fragmentation of EU28 regulation on waste: waste
collection, sorting of waste; end-of-life criteria, cross-border transport of waste
• Clear regulation on reuse and upgrade of residues (‘waste’) as feedstock
RED II: Analysis of impact of RED II on future development of bioeconomy sector and CBE projects
Green public purchasing:
• Inclusion of bio-based products in an EU green public procurement programme
• ‘Bio-based stamp’ and logo, including a CE-marking for bio-based products
Definitions and standards:
• Clear definitions for the bio-based sector. One example is the generic definition of ‘biodegradable
plastic’. The EU Commission should clarify the terminology. Bioplastics can be referred to as
‘biodegradable and compostable’
• Establish standards for bio-based products based on intrinsic qualities of these new products
(instead of applying ‘pre-bio-based era’ standards to bio-based products)
• Stakeholder survey on the role and need for bio-based standards
Plastics:
• Ensure coherence between R&D undertaken in CBE and the regulatory framework for
biodegradable and bio-based plastics

Need for specific actions
Financial synergies with EU policy initiatives:
• Sustainable investments: Any project receiving a grant from CBE should be eligible for sustainable
investment
• Single-point entry at EU, EIB and national level to support co-financing of bio-based projects e.g.
CBE and InvestEU programme. European Circular Bioeconomy Fund (ECBF), Connecting Europe
Facility (CEF), compliance with EU state aid rules
• Ensure coherence between CBE funding of projects and EU regulations (existing and
anticipated/in-development)
• Projects receiving CBE grants should be eligible to receive additional ESIF funding (proposed 5%
rule under MFF 2021-2027)
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At CBE’s implementation level:
• Systematic collection from CBE project feedback on regulatory issues and which pose a barrier at
EU/national or regional level
• Annual CBE report of relevant policy/regulatory hurdles at EU and national level and how they
were remedied
• Set-up of a ‘foresight’ working group with private and public partners to identify future regulatory
hurdles for new processes and products developed under CBE
At CBE governance level:
• Representation of key DGs at EU Commission level in CBE governing board e.g. RTD, AGRI, ENV,
REGIO, MARE, CLIMA
• Regular exchange with regions (Committee of the regions, CBE advisory bodies including one with
representatives from member states and other countries in Europe) to address national hurdles
and/or use opportunities

Realise key performance indicators by 2030 – 203561
Anticipating the strong link between the CBE and many Green Deal initiatives, KPIs need to address
the following elements:
1. Reduce fragmented and complex policy environment affecting the CBE, with a wide range of
applicable policies (agriculture, waste, industry, fertilisers, chemicals, etc.) at EU, national and
regional level
2. Enable the accelerated transformation into a circular bio-based economy in the EU by policies and
regulations that support the research and innovation outcomes of the CBE

61

This section will be updated when the actions of the European Green Deal and the Horizon Europe strategic
plan are known.
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Chapter 7: Main R&D&I challenges to be resolved by 2030
This table shows the headings of clustered input from the task forces and other stakeholders. The
following versions of the SIRA 2030 will contain more specific challenges under these headings. They
will possibly also include a timeline.
Main specific challenges - GENERAL
Address digital tools and systems like Artificial Intelligence as overarching enabling technologies
Main specific challenges - FEEDSTOCK
Maintain performance of sustainable biomass systems
• Biodiversity
•

soil quality

•

pollution, over-fertilising, erosion, etc.

Logistics and pre-treatment
• circularity
•

analytics (content, usability for different feedstocks/applications, potential toxic and harmful
substances, value, etc.)

•

combine/interconnect processes (e.g. utilise existing downstream process equipment for new raw
materials)

Adapt sustainable and flexible production to meet market and consumer needs
• address key crops and other raw materials
Main specific challenges - TECHNOLOGIES
Sustainable (new) technologies
• industrial biotechnology, synthetic biology
•

chemical catalysis, electrochemistry

•

integrate different technologies

Interconnectivity with green energy via industrial symbiosis
Resource efficiency
• circularity
•

valorisation of side and waste streams, including CO2

Main specific challenges - PRODUCTS
Circularity (eco-design)
• systems for re-use and recycling
•

markets and end-uses

Performance
• at least equal to state of the art
Functionalities
• benefit from additional properties
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Chapter 8: Main non-technological challenges to be resolved by 2030
This table shows the headings of clustered input from the task forces and other stakeholders. The
following versions of the SIRA 2030 will contain more specific challenges under these headings. They
will possibly also include a timeline.
Main specific challenges – GENERAL
Tell the bio-based story
Main specific challenges – PUBLIC AWARENESS AND ACCEPTANCE
Introduce clear assessment methods and databases to perform unambiguous sustainability analyses.
• Set up uniform LCA databases/practices/battery limits
Develop common, uniform and reliable LCA methodologies and databases (and fast updating procedures) for
sustainability assessment of bio-based and ‘circular’ products.
Increase general acceptance and public awareness on the different environmental impact categories (e.g.
GHG, resource depletion, etc.).
Increase general acceptance and public awareness on the differences between fossil- and bio-based
materials.
Increase clarity on the impact of biorefineries on biodiversity and food production.
Increase clarity and customer acceptance of the performance and properties of bio-based products.
Create instruments to rapidly connect demand and offer for bio-based products.
Improve communication with consumers about the full value circles from feedstock supply to applications
and benefits in terms of sustainability, addressing of consumers’ needs.
Foster the engagement of big retailers and NGOs in communicating the bioeconomy and making it familiar
with product ‘in action’ and consumer’s animation.
Main specific challenges - INVESTMENTS
Develop new innovative and creative methods to foster, design and efficiently generate bio-based
entrepreneurship ideas
Improve communication between inventors and investors about the bio-based concepts and their potential
value.
Improve promotion of the success cases linked to bio-based value circles.
Increase knowledge on available open access R&I facilities and test beds.
Increase trust in new/disruptive technologies.
Create attractive business and innovation environment.
Foster the introduction of public and private procurement and/or tax advantages.
Increase awareness of potential bio-based solutions for industrial applications.
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