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For today

The bioeconomy and the bio-based industry in Europe.
The Bio-based Industries Consortium (BIC).

BIC’s Human Capital Agenda for the bio-based industry.




European
bioeconomy In

figures 2008 - 2021

+ Major contributors to the turnover
+  Food & feed industries (=47%)
+ Bio-based industries (= 31%)
« Agriculture & forestry (= 21%)

+ To employment
« Agriculture & forestry (= 53%)

*  Food & feed industries (= 26%)
+ Bio-based industries (= 21%)

biconsortium.eu

Turnover and employment in the bioeconomy overall (2021, EU-27

Bioeconomy overall
€ 2.35 trillion

Agriculture and forestry Bio-based industries
€ 0.49 trillion € 0.72 trillion

Chemicals and
plastic materials

€ 0.05 trillion

Turnover
EU-27

2021

Food and feed
€ 1.1 trillion

Bio-based Industries
Consortium

Bioeconomy overall
16.0 million

Agriculture and forestry Bio-based industries
8.4 million 3.3 million

Chemicals and

. plastic materials
I I 0.2 million

Employees
EU-27

2021

Food and feed
4.2 million
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Turnover In the bio-
based economy
2021

- Largest shares by
+  Paper & paper products (25%)

+  Forest-based industry (wood products
and furniture) (24%)

+ Pharmaceuticals (18%)
+  Biofuels + bioenergy (17%)
« Chemicals & plastics (7%)

+ Total turnover growth from 560 billion in
2014 to 725 billion € in 2021

biconsortium.eu

Turnover in the industrial sectors (the bio-based economy) (2021, EU-27)

Turnover in the bio-based economy
in the EU-27, 2021

Total: 725 billion Euro*
9%
18%

® Pharmaceuticals
m Chemicals and plastics
Bioenergy

= Biofuels

= Paper and paper products

= Forest-based industry

m Textiles and textile products

25% 3%

Bio-based Industries ﬁﬂ
Consortium *excluding agriculture, forestry, fishery, food products, beverages and tobacco products ® -Institute.eu | 2024



Largest shares by

Primary sectors (agriculture, forestry,
fishing) (>53%)

Food and beverage industry (27%)
Bio-based economy (industrial sectors)
(20%)

Total employment is declining

Mainly in the agriculture sector
(optimisation, automation, digitalisation;
higher efficiency in production processes)

Employment in the bioeconomy (2021, EU-27)

Employment in the bioeconomy in the EU-27, 2021

Total: 16.0 million persons

LS%W 1.0%
1,7% |
| 0z
1/

49,2%

3,0% ——= ——0,9%
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0,2%

= Pharmaceuticals

= Chemicals and plastics
Bioenergy

= Biofuels

® Paper and paper products
Forest-based industry

m Textiles and textile products

m Tobacco products
Beverages
Food products

m Fishery

= Forestry

® Agriculture
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40% primary education (levels 0-2)
46% secondary education (levels 3-4)
14% tertiary education (levels 5-8)

Education levels only available for primary sectors:




Employment in the
bio-based economy,
EU-27, 2021

- Steady increase from 2014 to 2018,
followed by downward trend

« Overall, still increase from 2.9 million
employees 2014 to 3.3 million in 2021

+ Growth mainly in chemicals & plastics;
and pharmaceuticals

biconsortium.eu

Employment in the industrial sectors (the bio-based economy) (2021, EU-27)

Employment in the bio-based economy
in the EU-27, 2021

Total: 3.3 million persons
8%

® Pharmaceuticals

w Chemicals and plastics
Bioenergy

u Biofuels

= Paper and paper products

= Forest-based industry

= Textiles and textile products

0,
Bio-based Industries
Consortium ® Institute.eu | 2024

Education levels not collected for these sectors

But many changes and movements taking place!




Biomass and organic waste

From the agro-based industries
Feedstock originating from the agriculture
and agro-food industries
Agricultural crops such as flax, hemp and fibre

Co-products, side streams, and residues from
the agriculture, including animal manure
and from the agro-food industries, including
residues from foed processing plants

From the forest-based industries

Feedstock ing from the forest

and forest-based industries

“Woody and non-wood forest feedstock’

Co-products, side streams, and residues from
the forest and forest-base dustries, including
the wood industry, saw mills, Paper and Pulp

From the aquatic-based industries

Feedstock originating from the aquatic and
aquatic-based industries, including aguaculture,
the fish and fish processing industries

Co-products, side streams and residues from
the aquatic and aquatic-based industries
Bio-waste and CO,

Biodegradable garden and park waste

Food and kitchen waste from households,
restaurants, caterers and retail premises

Waste water and sludge

co,

BIOREFINERIES

Bio-based products & markets
Bio-based chemicals

Bio-based plastics, polymers,
materials, packaging

Specialties (for example
bio-based surfactants,
lubricants, pharmaceuticals,
nutraceuticals, cosmetics)

Textiles
Food ingredients and feed

Advanced biofuels

Recycle

The ending of our
linear Society

Turning the straight
line into a circle

A circular bio-based society




The Bio-based Industries Consortium (BIC) is a non-profit organisation connecting industry, academia,
regions and citizens to transform bio-based feedstocks into novel sustainable products and
applications, and create circular bioeconomy ecosystems through investments, innovation and know -

how.
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2 4 o + """ @ BIC represents the private @ Facilitating connections

sector in a public-private and providing market
indust ry (fl.l") Tech_nology Market actors partnership mth.th.e |nte:-II !g_ent_:e thro_ugh

b providers European Commission activities including

members called the Circular networking events and

Our vision is to make

Bio-based Europe Joint commissioned

large companies o :
Europe's innovative,

and SMEs sustainable and F Undertaking reports/studies
ﬁ o competitive bio-based fgmmd % .
industry the leader of a Finance ‘W Society
2 o o + circular bio society in
Europe by 2050.

associate e il et Chemicals & materials Mobilising public and

members Ll private finance and
L. investors through
research organisations, l services such as a
academia and trade A . .
assaociations ¥ reglona.l fm:ldlng platform
ﬂ and a pitching event

BIC also carries out specific activities to achieve a
favourable policy, regulatory and financing framework
for the bio-based industries, such as representing our
members interest vis-a-vis the EU Institutions.
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Forestry and pulp Waste management Aquaculture
& paper & treatment & marine




BIC actions In field of

In2018 AWP: I
opportunites to
" pronote careers, and
research acfvities in
the Euopean hio-

1 May 2019 — 30 April ssed industry.

‘Boosting future careers, education,
and research activities in the
European bio-based industry’

Coardinator: Universitat Autonoma BIORE

deBarcelona (ES)

2020

In 2020 AWP: Create and interlink bio-based
education eentres to meet industry’s needs of
skills and competences

‘Preparing the creation of Bio-Based Education Centres to meet industry needs
ofthe bi

and

1 September 2021 — 29 February 2024

Coordinator: AimaMater Studiorum- Universita di Bologna (IT)

boost the

to societal chal k

education amidst other actions

Progratime. if

Marine Bi

otechnology

By EU-CONEXUS.

2-year programmes funded by Erasmus+ starting in Sept ‘22 through
Sept 26 for MSc students across the world. Wil apply for further funding.

CRE (BIC) is member of the Jaint Master External Advisory Board

TALENT.

Industry-led PhD MSCA programme, managed by BiOrhic, the Biceconomy SFI Research Centre, University Calege

Dublin (UCD)

September 2022 — September 2028

10industry and 8 academic partners ; 8 EU Member States & 1 Asscciated Country

BISC-E: Stimuate and practice entrepreneurship
BIC annua programme since September 2019

Adopted by BICin2019 to be fully integrated in BIC programmes

Driven by national BISC-Es

By Oceano Azu Foundation & Calouste Gulberkian Foundation
Amua programme since 2018 for start-ups in marine hiceconomy sector

CRE (BIC) is mentor since 2018. Winner(s) become 1year BIC industry

NV NN\

member
24 Mar ‘21: EIT Julv21: EC ract 4 Aug 22: EC 15 Sept ‘22: final conference Jan ‘\ZIE:TE&BIL)J‘joins with
launches HEI uly 21: contracts . on Deloitte, Empirica & FGB some ioeconomy
Initiative: Deloitte, Empirica & FGB for EMPEUNEES 15 =10 for study on promoting industry actors in proposal
Innovation study on promoting WW edu cation, training and skills for Erasmus+ funding on
capacity building education, training and skills A across the bioeconomy lifelong learning conce pt
for higher across the bioeconomy
education /
1 May 19: Nov 20: ICA 17 Feb 21: Dec 22: BIOEAST o 30 Jan 24: 15-16 Feb 23-24 Oct 24:
B%: ’ 3 July “19: European CoP on first contact _Um:;et (=i @ 9 BI,[C ft'rSt.m 24: Winter ICA — CoP Bio-
; ) o ioe conom . contact wi
Education C n§@mm‘ .@U| Bioeconomy with Unilion Universities |)rl1 WS on o School du WS on
- niversi educgmon (CoP (founded in ; Talent4BBl 4 LLL
Bio. 2017)) ) T European yeat )
_ 2020 N 2021 _ 2022 _ 2023 N _
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https://www.ica-europe.info/ica-board-committees/ica-community-of-practce-for-bioeocnomy-education-in-europe
https://www.ica-europe.info/ica-board-committees/ica-community-of-practce-for-bioeocnomy-education-in-europe
https://european-bioeconomy-university.eu/
https://www.unilion.eu/
https://eit.europa.eu/news-events/news/new-eit-initiative-launched-boost-innovation-higher-education
https://eit.europa.eu/news-events/news/new-eit-initiative-launched-boost-innovation-higher-education
https://eit.europa.eu/news-events/news/new-eit-initiative-launched-boost-innovation-higher-education
https://eit.europa.eu/news-events/news/new-eit-initiative-launched-boost-innovation-higher-education
https://eubionet.eu/download-the-final-results-of-the-eu-project-on-promoting-education-training-and-skills-across-the-bioeconomy/
https://eubionet.eu/download-the-final-results-of-the-eu-project-on-promoting-education-training-and-skills-across-the-bioeconomy/
https://eubionet.eu/download-the-final-results-of-the-eu-project-on-promoting-education-training-and-skills-across-the-bioeconomy/
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/meet-our-bioeconomy-youth-ambassadors-2022-08-04_en
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/meet-our-bioeconomy-youth-ambassadors-2022-08-04_en
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/meet-our-bioeconomy-youth-ambassadors-2022-08-04_en
https://ec.europa.eu/commission/presscorner/detail/en/IP_22_6086
https://bioeast.eu/wp-content/uploads/2022/09/BE-EDU_Conference-Conclusion.pdf
https://www.biomade.org/

k UrBIOfuture

careers, education & research

UrBioFuture 2020

Boost future careers, education, & research in the
bio-based industry

From the UrBioFuture project

Industry stakeholders state:

+ Current education system does not train the necessary skills required by
the industry

+ Educational programmes’ changing pace is very low in adjusting to new
industrial requirements or the progress of the séctor

Confirming the need to increase collaboration between industry and education
institutions.

biconsortium.eu

Top skills needed by industry by 2030+

Top skills needed by industry by 2030+

RESEARCH AND INNOVATION

Knowledge transfer: from the LAB to the Industry
Innovation and Change

PERSONAL INITIATIVE AND ENTREPRENEURSHIP
Critical thinking
Problem solving

MANAGEMENT

Development of business models
Project management

SUSTAINABILITY AND INDUSTRY

Circular economy / Zero waste industry
Sustainable competitiveness / Economy

SPECIALISTS IN BIO-BASEDSECTOR BUSINESS

Bio-based market knowledge & techno-economic expertise Identify
and create market application for new bio-based products

Y
88,

byt RS
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Skills and competencies in demand

Table 3 - Skills and competences in demand according to OVATE across all
professionals (ISCO major group 2)

personal skills and development 56%
0

Promoting e(_jucation, training and skills :vd;':(::; f:::::.s ;;0;:
across the bloeconomy accessing and analysing digital data 50%
Deloitte, Empirica, FGB management and administration 41%
software and applications development and analysis 37%

Employment analysis and projections using digital tools for collaboration and productivity 36%
based on qualification level and on developing solutions 34%
occu pation computer use 32%
database and network design and administration 30%

OVATE: Online Vacancy Analysis Tool for Europe (CEDEFOP)

Disciplinary knowledge in biology, chemistry, biochemistry: tacitly expected from graduates

11
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BIOBEC

BlObec 2024

Prepare the creation of bio-based education
centres to meet industry’s needs and boost
the contribution to societal challenges

biconsortium.eu

Guidelines for designing and running new bio-based education hubs (e.g. regional BBECs

1. Apply along-
term perspective

4. Develop effective
cooperation models
and governance
structures

7. Seek political
support

3. Involve
stakeholders early

2.Involve a
university

6. Co-creation of
suitable education
programs and
formats

5. Create models
and facilities for
cooperative
research

8. Support 9. Keep
networking with stakeholders
dedication interested

10. Welcome

diversity

12



Main target Partners Network Knowledge Main value

BBEC beneficiary involved area chains

Ifoly,. Spuin Local to pan EU Acudemlc Food and food
lecmd Regional/sector- Academic- Forestry
BlObec North-West Europe APT

Country

BIObec North-West Europe-
Denmark

BIObec North-West Europe-
Ireland

BIObec Central-East Europe- |  Czechia

East — h

BlObec Central-East Europe-
Germany

PRO-CIVIS, BIO
HUB CZ

Within the same
country, raglon in
Europe, pan-EU

Academic level,
{Irelund)plus Industry
international
students (e.g. UK)
Regional oriented to
the BIOEAST region

Academic -
Industry, VET

IBE, ART and workforce
Regional (State
Baden-Wirtt.), pan-
EU'(EBU),

international

VET or

BOKU; APT
workforce

(Paris branch)

academic level,

VET and i
workforce :

vAvgJ;food Marine

Fresh Water,
Bioeconomy

Biorefinery,
Agri-Food




Training
by
expert

2nd
RD
scores

1sr RD
scores

Winners
1St
2nd
3rd

Include vocational level?
Include LLL from
industry?

ECTS for students?

Timing:
align
with

academi
c year




BISC-E B confirmed
2024 date of final B Ieon BSEE
Belgium
Bulgaria
Croatia
Czech Rep
France
Germany
Greece
Iceland (AC)
Ireland
Italy
Latvia
Lithuania
Netherlands
Poland
Portugal
Slovenia
Spain

o
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Paths and themes

1. Meet bio-based industry’s needs of skills and
competencies and training.

2. Attract talented people through education.

3. Increase visibility and appeal of the bio-
based industry as employer.

Industry’s needs

Stimulate/support entrepreneurship among the
youth and start-ups

Examples of jobs and corresponding skills and
competencies

A European degree

On-site internships and graduating programmes

New/alternative teaching methods

Lifelong learning

Education innovation infrastructure

Structured dialogue between industry (by BIC)
and academia (by alliances)

Legend
Coloured action boxes indicate (uncoloured: TBA):

| | Action already in progress

| | Action possible as CSA in CBE JU AWP or as a BIC tender

| | Action for BIC staff supported by BIC working group Human Resources Network (HRN)




Path 1 - proposed actions for the theme ‘industry’s needs’

2024 2025 2026 2027

Industry’s needs

Define tool(s) to specify skills

Design the process
needs by 2030 — 2050 *)

(how/who)
Implement the process among
bio-based industry actors
across Europe
This theme is essential to set the base for PO
a structured dialogue between industry actionable stepsfor dialogue
. Contribute to education sections in with education institutions
and the academla 'BuiLtdingtth; future\:lith natljre’ and
. .y . , review of the EU Bioeconomy Strategy
Since it's based on industry’s self- |
ex p resse d ne edS z: tr.lt : :tr‘l ::tl: ?rﬁe FI;LDB?SeucF;T:rI:g Strategy
(workshops)

It could lead to co-creation of curricula for |

new entrants and traini ng programmes to *) Compare with BBI JU CSA UrBioFuture (1 May 2019 — 30 April 2020} and EC study Identifying and measuring skills demand in the bioeconomy by Deloitte, Empirica and
FGB (September 2022)

keep the current workforce up to date i

[ ] Action already in progress

Action possible as CSA in CBE JU AWP or as a BIC tender
Action for BIC staff supported by BIC working group Human Resources Network (HRN)
(uncoloured) Action TBA
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Path 1 - proposed actions for the theme ‘lifelong learning’

2024 2025 2026 2027

Lifelong learning

Specify indus}ry’s current skills and
competenciep requiring training for
(continuous) ipdate

The industry: provide incentives to current OOl eropportunitiosfrom | | vestigate with sducational
workforce to regularly pursue knowledge Poeation Eauostion ana nsiutons algnmant of VET
. - - an training with industry’s
update for personal and professional benefits Triniog (VET schools and rom needs
Work with vocational schools, universities,
and tra|n|ng CentreS Identify possible actions to align with

‘upskilling and reskilling’ as part of the

Work with ‘upskilling and reskilling’ A e S
(announced Fi)n ‘upd%tin%the 2020 New plangRREnowne t| S

Industrial Strategy: Building a stronger s o LA
single market for Europe’s recovery Bio-Edu on LLL needs
& how to meet
BIC cooperates with ICA and its CoP for N
ction already in progress
BI Oecon Omy Ed u Catl On In WorkShopS On L LL Action possib‘lle aspCSgA in CBE JU AWP or as a BIC tender
W|th in d ustry expresses |tS n eeds (Actior|1 for IZI)C staff supported by BIC working group Human Resources Network (HRN)
uncoloured) Action TBA




Internship programmes can be beneficial for the intern, the
university, and the industry.

The interns could be role models.

Path 2 — proposed actions for the theme ‘on-site (industrial site) internship and graduating
programmes’

2024 ‘ 2025 2026 2027

On-site (industrial site) internships
and graduating programmes

Connect with Marie sktodowska Curie action Talent4BBI for early-stage researchers: training future leaders 4 the European Bio-based industries

(Sentember 2022 — Sentember 2028).

Connect with BiodeCCodiNNg for early-stage researchers: train Europe’s next visionaries for a sustainable future to

create tailor-made biocatalysts.

Investigate cooperation with BIC’s Open Innovation Challenge

Connect with BISC-E to connect team members of BISC-E winners with BIC industry members for intership, possibly leading to employment

Action already in progress

Action possible as CSA in CBE JU AWP or as a BIC tender

Action for BIC staff supported by BIC working group Human Resources Network (HRN)

(uncoloured) Action TBA
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Path 3 — proposed actions for the theme ‘Examples of jobs and corresponding skills and
competencies’

2024 2025 2026 2027

Examples of jobs and corresponding
skills and competencies

Collect examples from BIC members
in different sectors

To attract and maintain employees, it is oxamplos o diferent audionces
essentlal for the blO-baSGd In UStry to have a and a system to collect and act on
clear and ongoing communication’on career responses
opportunities.

Real case examples from:

Run 1%t publication of examples in selected media

different industry actors (large, small, multinational,

etc.)
in di)fferent sectors (industrial, geographic locations,
etc.
. . . . . [ ] Actionalready in progress
In different jobs (engineering, research, operations, Action poseibie & CSA In CBE U AWP or a1 a D tanler Network (HAN)
1 1 1 (ction rfor stalt supporte WOrKIing grou uman Resources Networi
logistics, data sciences, marketing, etc.) (uncoloured) Action o ) 8 group

20



A Human Capital Agenda for the bio-based industry
to ensure its future

A draft shared with BIC staff, and its highlights presented to the BIC board on 17 June 2024

Prepared by

Nelo Emerencia

Director Human Capital and Stakeholder Relations for BIC
Supported by the BIC Human Resources Network (HRN)

31 May 2024

biconsortium.eu

Bio-based Industries
Consortium

To have the human capital with needed skills and competencies
to operate the sustainable bio-based ecosystems in the future,
we must address education and training, and our image now.

With a structured dialogue between industry and
academia

21



Bio-based Industries
Consortium

‘ Square de Mee(s 38/40, 4th floor
Brussels 1000, Belgium

info@biconsortium.eu

biconsortium.eu

in linkedin.com/ company/biobased-industries-consortium/

X @biconsortium
B Bio-based Industries Consortium

f @biconsortium
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