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Factsheets for mission engagement

Summary
This document presents the results of Task 2.2 – Development of basic content of the Allthings.bioPRO project,
which involves the development of an initial series of informative factsheets on the products and application
areas relevant for the different game missions as well as on cross-cutting issues.
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1 Introduction
The overarching objective of Allthings.bioPRO - Game changer for the bio-based economy is to devise
effective ways of increasing awareness, participation and co-creation of the bio-based industry among citizens.
This will help harvest valuable feedback and inputs for the bio-based industry on current perceptions.
Specifically, the project will:





Deploy a smart combination of gamification, serious gaming, a mobile app and a communication campaign
to engage citizens. This will help gather information and data on their ideas and priorities on specific topics
relating to the bioeconomy; these insights will be valuable for the bio-based industry and the Knowledge
Centre for Bioeconomy.
Exploit and further develop the www.AllThings.Bio Platform to communicate on the bio-based economy
with the broader public. It will achieve this by linking the platform with the serious game, the smart phone
app and a European Bioeconomy Citizen Action Network.
Ensure the uptake of results through early and regular involvement of regional partners and citizens, as
well as with key bio-based economy stakeholders, policy makers and the Knowledge Centre for
Bioeconomy.

The aim of Work Package (WP) 2 is identifying, accessing and preparing content related to the bioeconomy
in general and bio-based products in detail relevant for other Work Packages, including Engagement for Game
Missions (WP3), Game and App Design and Development (WP4) and Communication, Dissemination and
Engagement (WP5). All these WPs depend on relevant content to implement their objectives. E.g. WP3,
dealing with different stakeholder groups, will require specific input to inform participants on the selected
missions and how they relate to the bio-based economy and specific bio-based products. Game developers in
WP4 will need the content to use it in the game and WP5 requires interesting information, which can be used
in order to raise the awareness of the general public on bio-based products through the Allthings.bioPRO
information formats.
In the second task of WP2 (T2.2) basic information to support the kick-off of the Communication and
Dissemination activities in WP4 and to support the first engagement formats in WP3 will be developed. Among
others, a series of factsheets will be published on the products and application areas relevant for the different
game missions and on cross-cutting issues, such as e.g. related to sustainability. The factsheet for the mission
on Kids & Schools will specifically target pupils aged 10-14. The current deliverable discusses the
development of these factsheets.

2 Methodology
For the development of informative factsheets, the following work was implemented in the period M3-M6
(November 2020-February 2021):
1.
2.
3.
4.
5.
6.
7.

Planning of the work
Factsheet content development
Visual attractive editing of English factsheets
Translation and customisation of factsheets
Visual attractive editing of translated factsheets
Disseminating the initial collection of factsheets
Using and maintaining the collection of factsheets

The various activities are further described below.
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2.1 Planning of the work
Factsheet topics
According to the grant agreement, factsheets would be developed on the four mission themes, as shown in the
table below. Note that challenges listed are indicative only, and originate from the project proposal. A more
precise formulation of the mission theme is the prerogative of the citizens participating in the project’s
engagement activities.
Table 1: Thematic factsheets and indicative challenges covered
Mission name
Challenge covered (inactive only)
Jobs & Careers
Explore job and career opportunities in the bio-based economy
Fashion & Textiles
Create a virtual exhibition and learn about bio-based fashion
Food Packaging
Design the perfect packaging for different kind of food
Kids & Schools
Learn about sustainable bio-based products used in a school environment
The factsheet for the mission on Kids & Schools will specifically target pupils aged 10-14 1.
During implementation of Task 2.1 (Resource mapping, documented in D2.1 in November 2020) it had been
decided to add a fifth category with “general” resources. In line with this earlier expansion of the scope, in
Task 2.2 it was discussed and agreed to add a factsheet, providing a short Introduction on Bioeconomy.
Factsheet audience
The targeted audience depends on the mission theme covered in the factsheet:
 For the missions Food Packaging and Fashion & Textiles we target citizens and consumers. The
regional partners will try to mobilise citizens with not too much knowledge about the topic (not too
biased, non-experts) for the first focus groups. But people will have some kind of background
knowledge if they are interested in the topic.
 For the Kids & Schools mission, we aim at children/pupils aged 10-14, but also parents and teachers
are potential addressees.
 For the Jobs & Careers mission, for partner BSS the target group is made up of youngsters from age
15/16 and up (school pupils and students) whereas for partner INTHUM the target group consists of
less advantaged people (from disadvantaged and vulnerable groups such as ex-offenders, recovering
drug users, ethnic and religious minorities, migrants and refugees, the LGBTIQ community, and
disabled persons).
For the extra factsheet “Introduction on Bioeconomy” no specific audience is targeted.

2.2 Factsheet content development
Work distribution between partners
Development of factsheet content was largely the work of three project partners: FNR, BSS and BTG, under
the supervision of the latter. (Regional) partners would contribute to selected activities, such as (a) defining
and refining of factsheet content and (b) translation and customisation of factsheets, as per the table below:

1

No longer being tight to the German primary school age group, as will be explained below, the consortium decided to
expand the original age range from 10-12 to 10-14. The consortium considers that this wider age group will facilitate
good and useful inputs for the game developers. Furthermore, it will enable us to engage with the same kids over the full
duration of the project (this would have been difficult to achieve otherwise, as kids “grow out” of the age group during
the project life span).
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Table 2: Thematic factsheet teams
Mission
Challenge
name
Jobs &
Explore
job
and
career
Careers
opportunities in the bio-based
economy
Fashion & Create a virtual exhibition and
Textiles
learn about bio-based fashion
Food
Design the perfect packaging for
Packaging different kind of food
Kids &
Learn about sustainable bioSchools
based products used in a school
environment

Lead
Regional partners
authors
BTG (NL), Bonn Science Shop (DE)
FNR (DE)
INTHUM (IT)
BTG (NL),
FNR (DE)
FNR (DE),
BTG (NL)
FNR (DE),
BTG (NL)

Fashion for Good (NL)
Vetenskap & Allmänhet (S)
City of Sigmaringen (DE) and
St. De Natuur – en Milieufederaties (NL)
Primary School Bröbberow (DE) and
Tartu Environmental Education Centre
(EE)

For the Kids & Schools factsheet, the intended involvement of Primary School Bröbberow is unlikely to
materialise. Schools are faced with acute and huge challenges due to the Covid-19 pandemic, and are barely
or not able to operate. Clearly, Primary School Bröbberow has more urgent priorities and has indicated that
they are not able to contribute actively to the Kids & Schools mission and its engagement events. Fortunately,
the Estonian partner Tartu Environmental Education Centre will continue to be able to make such contribution.
For the extra factsheet, that presents a short Introduction on Bioeconomy and that was led by BTG, the five
partners 1. Bonn Science Shop, 2. BTG Biomass Technology Group, 3. INTHUM, 4. Vetenskap & Allmänhet
and 5. Tartu Environmental Education Centre took care of providing translations into German, Dutch, Italian,
Swedish and Estonian, respectively.
The distribution of work was not very strict, and in a number of occasions partners stepped in for others to
make sure that the required momentum of factsheet development was maintained. For example, for the
translation of the factsheet on Fashion & Textiles Bonn Science Shop, who had agreed to provide stronger
support to non-funded regional partners, took over from City of Sigmaringen.
Working procedure
Work started with an internal (online) discussion on the main issues and topics to be included in each factsheet,
building on the findings from Task 2.1 (Resource mapping, documented in D2.1), and on the factsheet
development procedures to be followed. It was agreed to adopt the following approach for each factsheet:





Drafting of an initial Table of Content (ToC)
Elaborating of draft factsheet content i.e. drafting text and sourcing visual materials
Review of the draft factsheet (by one or two other partners), followed by factsheet refining
Iteration of the last step, if necessary.

The speedy development of factsheets was called for, as they would be used during the first round of focus
groups for each mission, which would take place in the period February-March 2021.
To gain experience with the agreed working method and to serve as an example for other factsheets, BTG took
care to draft an initial factsheet on Jobs & Careers.

2.3 Visual attractive editing of English factsheets
ICONS took care of the visual attractive editing of the factsheets, after the factsheet team had completed the
raw content. Factsheets were branded following the guidelines in the project brand book (described in detail
in D5.3, published in February 2021).
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Factsheet editing was done directly in Microsoft Power Point, as not all projects partners have a graphic
department capable of working with professional editing software programmes such as Acrobat’s InDesign.
Providing the factsheet as Power Point file makes it easier to manage translations for all consortium partners.
Similar to the process adopted for developing the “raw” factsheet, the edited factsheet was reviewed and
refined in a number of iterations. In particular FNR, BSS and BTG took care of reviewing the edited factsheets.

2.4 Translation and customisation of factsheets
All factsheets were initially prepared in the English language. However, for effective use in the engagement
and co-creation activities of WP3, it was necessary to convert them into the national language of the relevant
regional partners. Translating factsheets also offered the possibility to customise them, where regional partners
deemed this useful or necessary, as the content of the factsheet could also depend on the specific audience.
To facilitate the factsheet translation process, and to allow the work to be implemented in parallel with the
editing work described in the section above, task leader BTG produced a translation template for each of the
five factsheets. Such template contained two columns: the column at the left showing the original factsheet
text (in English), and an empty column at the right in which the translator could enter the translated text.
The translation templates were shared with the relevant regional partners (as detailed in section 2.2. above),
who would complete them with translated texts. If they wanted, they could use the same template to customise
factsheet content.
To ensure a speedy process, FNR, BSS and BTG supported the regional partners from Germany and The
Netherlands (pre-) filling translation templates.

2.5 Visual attractive editing of translated factsheets
As the final step in the development of the series of initial factsheets, ICONS, with some support of FNR,
BSS, BTG and/or selected regional partners, took care of producing visual attractive translated factsheets.
Effectively, this meant substituting the original English text in the factsheet with the translated/customised
text. In some occasions minor additional editing was also needed (e.g. where translated/customised texts took
up more space than the English text or where English figures had to be replaced with an equivalent in regional
language).
Producing visually attractive translated factsheets was a rather straightforward and relatively quick process,
having on the one hand the completed translation templates available and on the other hand using well-known
MS Office software. This allowed a smooth collaboration between ICONS and other contributing partners,
and the latter could work in the Power Point file directly.
Just like the English-language factsheets, the translated factsheets were checked for correctness, and refined if
needed. ICONS took care of the final layout review.

2.6 Disseminating the initial collection of factsheets
Beyond their use within the project (see Section 2.7 below), the developed factsheets may be of interest to a
wider audience that seeks to learn more about bioeconomy and bio-based products. It is planned to disseminate
the factsheets in the following ways:
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Shared with relevant regional project partners directly, for direct use in WP3 events
Uploaded to the internal project repository Alfresco
Publication at, or linked ar, the project website www.allthings.bio
Publication at, or linked ar, the project partner websites
Actively promoted in the social media used by the project (LinkedIn, Twitter and Facebook)

The online publication and broader promotion of the English factsheets will be implemented after the
finalisation of the current deliverable.
In the future, when releasing updated versions of the factsheets (e.g. in a year's time or so, see section 2.7
below), factsheet dissemination and promotion will be organised again, to maximise project outreach.

2.7 Using and maintaining the collection of
factsheets
The developed factsheets will be used in the Engagement for Game Missions in WP3. The first round of
engagement activities (focus groups and co-creation workshops) is scheduled to be held in the period FebruaryApril 2021. They will be organised online (or physically if possible, complying with local pandemic
restrictions) by the regional partners listed in Table 2 above.2
The factsheet development team envisages the collection of thematic factsheets to be dynamic, rather than
static. In fact, the factsheets will be living documents. Later factsheet releases will build on the earlier
version(s) and take into account the feedback collected during WP3 engagement and co-creation workshops.
The latest editions of the factsheets can be found at the project website, www.allthings.bio. A sentence to this
effect is included in the text presented at the last page of each factsheet.

3 Results
The work on the development of the initial series of factsheets was largely completed at the time of report
submission (end of February 2021).
In the project the following factsheets have been (or will be) produced:
Table 3: Factsheet topics and language versions
Factsheet topic
Language versions
Introduction to bioeconomy
English, Dutch, German, Italian, Swedish, Estonian
Jobs & Careers
English, Italian, German
Fashion & Textiles
English, Dutch, Swedish
Food packaging
English, Dutch, German
Kids & Schools
English, Estonian, German
2

For Primary School Bröbberow, one of the regional partners associated to the mission theme Kids & Schools, it is not
possible to organise the intended engagement activities due to the challenges it faces as a result of the Covid-19 pandemic.
This deviation will be mitigated by the organisation of an additional online feedback workshop for German teachers to
review, evaluate and refine the results from the engagement events organised by Tartu Environmental Education Centre,
the other regional partner linked to this mission theme.
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Factsheet versions marked in bold are completed or at an advanced stage at the time of writing.
English factsheet versions are included in the Annex of the current report
The latest editions of the factsheets can be found at the project website www.allthings.bio.

4 Annex: Initial factsheets series
In this annex, English factsheets on the following themes are included:






Introduction to bioeconomy
Jobs & Careers
Food Packaging
Sustainable Fashion
Kids & Schools

This project has received funding from the Bio Based
Industries Joint Undertaking under the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 887070.

The bioeconomy:
a brief introduction

This project has received funding from the
Bio Based Industries Joint Undertaking
under the European Union’s Horizon 2020
research and innovation programme
under grant agreement N° 887070.

Bioeconomy: crucial for
a healthy and wealthy
economy in Europe
A key reason that the bioeconomy is gaining increasing attention is
that existing production practices contribute to serious
environmental and climate problems. Ongoing fossil fuel
extraction releases more carbon in the atmosphere, contributing to
the well-known greenhouse effect.
Bioeconomy offers opportunities to address these and other
challenges.

1
2
3

Firstly, bio-based products (made completely or partially
from renewable biomass) can make significant
contributions to reducing carbon emissions and mitigating
climate change.
Secondly, shifting towards using more bio-based
feedstocks, we reduce Europe’s dependency on the
import of fossil resources, making us less vulnerable to
abrupt changes on the world market or possible conflicts.
Thirdly, by using more domestic biomass for more
applications, we create outlets for farmers and foresters,
thus increasing their income and improving rural
development with more added value and jobs

2

Bioeconomy: an important
economic sector in Europe
There are multiple definitions of bioeconomy. According to the
European Commission, the bioeconomy includes the production of
renewable biological resources (also called “biomass”), and the
conversion of these resources and waste streams into products
such as food, feed, bio-based products and bioenergy (in Germany,
another sectoral categorization of the bioeconomy is also used, see
page 4).
Or, in short, the term bioeconomy describes everything that we
produce with renewable biomass.

3

The EC distinguishes ten potential areas for
exploitation within the bioeconomy:
1
2
3
4

Agriculture
Forestry
Fishing and aquaculture
Food, beverages and other
agro-manufacturing
5 Bio-based textiles

6
7
8

Wood products and furniture
Paper
Bio-based chemicals and
pharmaceuticals, plastics and
rubber
9 Liquid biofuels
10 Bioelectricity

Non-exhaustive overview on sectors encompassed by the bio-economy, Source: German Bioeconomy
Council (2016)

4

Bioeconomy
is featuring high
on the political agenda
Stronger development of the bioeconomy will help the EU accelerate
progress towards a circular and low-carbon economy. It will help
modernise and strengthen the EU industrial base, creating new value
chains and greener, more cost-effective industrial processes, while
protecting biodiversity and the environment.
In October 2018 the EC unveiled an updated Bioeconomy Strategy
that seeks to accelerate the establishment of a sustainable European
bioeconomy while maximising its contribution towards Europe’s 2030
Agenda, the UN Sustainable Development Goals (SDGs), as well as
the Paris Agreement on climate change.
Bioeconomy furthermore features prominently in other European
policies and strategies including the European Green Deal, the
Circular Economy Action Plan and the EU Common Agricultural
Policy (CAP).
Also at the national level, an increasing number of Member States is
publishing strategies and other policy initiatives dedicated to the
bioeconomy.

5

A contributor
to systemic change
and an opportunity
for rural areas
The European Green Deal is a set of EC policy initiatives with the
overarching aim of making Europe climate neutral in 2050. Initially
a strategy for economic and social growth it is also at the core of
Europe’s Covid-19 recovery strategy. The bioeconomy, as a
catalyst for systemic change, tackles the economic, social and
environmental aspects of the Green Deal, seeking new ways of
producing and consuming resources while respecting our planetary
boundaries and moving away from a linear economy based on
extensive use of fossil and mineral resources.
Europe’s rural areas are facing key issues such as low population
density, remoteness, poor infrastructure or dependence on the
primary sector. As rural areas are rich in biological resources,
bioeconomy is one of the sectors that can turn these rural
challenges into opportunities.
Sources: European Commission (2020).
How the bioeconomy contributes to the European Green Deal and European
Rural Parliament (2017), European Rural Manifesto.

Bio-based products are
used in our everyday life
Bio-based products are made – completely or partially – from
biogenic material, which means they are made from renewable
resources (also called “biomass”). The most frequently used types of
biomass are sugar, starch, plant oils, wood and natural fibres.
Partially bio-based products can also contain minerals or petrol.
Today, a wide range of products exists that are used daily in
households, which are at least partly made from renewable
resources, even though most consumers are not aware that these
products are bio-based. This is for example often the case with
construction materials, packaging, detergents, cosmetics and
textiles. One of the most common type of bio-based products is
paper, although bio-based products can also include pens, inks,
furniture, and gardening tools, amongst others.
Reflecting the wide variety of applications, and the raw materials
used for production, the benefits provided by bio-based products are
manifold and diverse.
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Bio-based products are
used in our everyday life
Examples of biomass feedstock

Wood

Sugar

Waste

Examples of bio-based products

Catering

Cleaning

Lubricants

Greenery

Coatings

Construction
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We use a lot bio-based
products in our everyday
life already
The LIFT project (May 2019- April 2020) produced 11 factsheets
showing key results, findings and outcomes of EU- funded “CSA”
projects on bioeconomy. A few examples:
• Under the title Bio Art Gallery, the BIOVOICES project published
a catalogue presenting 60 artistic pictures that associate
commonly known feedstock (tomatoes, coffee, apples, oranges,
etc.) with their surprising bio-based applications.
• The promotional video A Bio-Based Day, produced by the
BIOBRIDGES project, follows a young lady during her bio-based
day, from the wake up to the goodnight, discovering how biobased products can substitute fossil-based ones in every day’s
lives.
• In the publication A journey to the bioeconomy future the
BLOOM project packed a suitcase with bio-based products. The
suitcase contains items that look and feel like the products we
have been using for years, except that they are slightly different:
they don’t harm the environment.
Source: LIFT project, 2020.

Bio-based products
benefiting consumers
Reflecting the wide variety of applications, and the raw materials
used for production, the benefits provided by bio-based products
need to be assessed on a case-by-case basis. Five examples of
bio-based products which are better performing, longer lasting,
recyclable or more economical:
• Enzymes are used instead of harsh chemicals to make leather
soft and cotton fabric smoother and stinger, reducing the
amount of water needed and chemical waste released into the
environment
• Renewable resources can now be used to make durable,
lightweight bio-based car plastics and tyres, which reduce
fuel consumption and CO2 emissions.
• Biodegradable mulching films made from biomass enable
farmers to use less herbicides in growing vegetables and, as
they biodegrade in the soil, prevent the loss of soil which occurs
when removing traditional non-biodegradable plastic films.
• Bio-based materials are increasingly used in high-value
engineering solutions. They can for example strengthen shockproof screens for smartphones or tablets.
• Innovative textile fibres from biomass make renewable carpets
with vibrant colours and soft touch apparels, replacing fossilbased synthetic fibres.
Source: EuropaBio, 2015, Buying into bio-based.

Sustainable bio-based
economy: reconciling
multiple societal priorities
The bioeconomy offers an opportunity to reconcile economic
growth with environmentally responsible action. However
consideration for the latter is not always taking central stage.
Critics stress that the dominant view of the bioeconomy ignores the
necessity of reducing high levels of consumption and ever
growing demand for products. Resulting in more and more land
being converted to multiple-use ‘flex crops’, often at the expense of
other food crops. This leads to the commodification of nature.
Furthermore, it perpetuates structures that prioritise market growth
over environmental health and human wellbeing.
Overall, it comes to the question if and how ethical premises, human
benefit considerations and the sustainable protection of a modern,
industrially driven economy can be reconciled by the bioeconomy in
a broadly acceptable way.
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Allthings.BioPRO project
is engaging citizens in
shaping the bioeconomy
Citizens need to have a say in political decisions and agendasetting processes in the bioeconomy. On the other hand, the biobased industry needs the input of citizens and consumers, to
make sure that the products developed are in tune with consumers’
requirements and expectations.
The Allthings.bioPRO project was designed to address a major gap
in encouraging citizen engagement and to create a deeper
understanding of the bioeconomy. The project aims to engage
citizens in a debate on the bioeconomy, and seeks to learn more
about their expectations regarding quality, functionality and
sustainability of bio-based products. In the project citizen play a
central role creating and deploying an innovative serious game
and a smartphone app.
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Further reading
•

BLOOM key messages for different
aspects of the bioeconomy, sustainable
development and climate change in an
easy to understand and accessible way.

•

INNPROBIO factsheets with
information about the most relevant
issues concerning bio-based products
and services.

•

Biomass for the Circular Economy.
Everything you wanted to know about
biomass but were afraid to ask.

•

LIFT factsheet on Awareness Raising

•

LIFT factsheet on
Stakeholder Engagement and Cocreation

Beyond bioeconomy in general, the Allthings.bioPRO factsheets
series covers the project’s four missions, tangible themes that
are familiar to the wider public, as follows:
• Jobs and Careers
• Kids and Schools
• Fashion and Textiles
•

Food Packaging

The factsheets are living documents, that are refined and
expanded over the duration of the project (September 2020 August 2023), taking into account feedback collected during
engagement with citizens and experts.
The latest editions of the factsheets can be found at the project
website, www.allthings.bio.

For more information contact our coordinator
Anne Warnig, a.warnig@fnr.de
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Jobs and Careers
in the bioeconomy

This project has received funding from the
Bio Based Industries Joint Undertaking
under the European Union’s Horizon 2020
research and innovation programme
under grant agreement N° 887070.

Bioeconomy: an important
economic sector in Europe
There are multiple definitions of bioeconomy. According to the
European Commission (EC), the bioeconomy includes the
production of renewable biological resources (also called
“biomass”), and the conversion of these resources and waste
streams into value added products, such as food, feed, bio-based
products and bioenergy. Or, in short, the term bioeconomy describes
everything that we produce with renewable biomass.
Bioeconomy is an important economic sector in Europe,
employing more than 8% of the workforce, annually adding value to
the amount of €614 billion and offering the potential to create 1
million new green jobs by 2030, in particular in rural and coastal
areas e.g. in forestry and blue bioeconomy (the bioeconomy based
on aquatic biomass).
Most of the growth in employment is expected to take place in nonfood sectors (including liquid biofuels and bioenergy), as well as in
support services (logistics, equipment and input production, etc.).

2

Innovating for Sustainable Growth - A Bioeconomy for Europe" (2017)

3

The EC distinguishes ten potential areas for
exploitation within the bioeconomy:
1
2
3
4

Agriculture
Forestry
Fishing and aquaculture
Food, beverages and other
agro-manufacturing
5 Bio-based textiles

6
7
8

Wood products and furniture
Paper
Bio-based chemicals and
pharmaceuticals, plastics and
rubber
9 Liquid biofuels
10 Bioelectricity

4

Bioeconomy: offering
business opportunities at
various scales
A wide range of technical developments are taking place within the
bioeconomy. For example in the forest sector, where large-scale
processing of timber or pulp has been the norm in the major
producing areas, we are seeing a transition from struggling paper
mills to forest-based bio-refineries in some areas.
The bioeconomy also becomes tangible in the development of new
biomaterials, such as engineered wood or reed insulation, the
production of bioelectricity or the deployment of biorefineries
(facilities integrating biomass conversion processes and equipment
to produce fuels, power, and value-added chemicals).
Technical developments continue to provide new opportunities to
add value to raw materials, taking advantage of the underlying
biophysical qualities of primary products. Opportunities are found in
the large-scale, high-tech, capital-intensive bioeconomy as well as at
the smaller scale. Smaller plants at the local or regional scale offer
the advantages that relatively low initial investments are needed, that
small and medium-sized enterprises - carriers of innovation and core
to the transition to the bioeconomy - can be easier involved and that
potentially use can be made of available local resources.

5

Bioeconomy: also key to
rural development
Europe’s rural areas are facing key issues such as low population
density, remoteness, poor infrastructure or dependence on the
primary sector. Rural challenges can be turned into opportunities to
enable rural employment, by building on local assets, supporting
local skills and knowledge, taking advantage of new trends and
emerging economies, and attracting newcomers. As rural areas are
rich in biological resources, bioeconomy is one of the sectors
offering such opportunities, and the European Rural Parliament
calls for increased use of (agro-forestry, agro-ecology and) bioeconomy approaches.
Developing sustainable bioeconomy value chains in rural areas
in order to promote employment, economic growth, and social
inclusion, while preserving eco-systems is key. A sustainable value
chain is one in which the economic, environmental, and social added
value is distributed equitably between the different actors. E.g. the
return of recovered nutrients from digestate or food waste in that
value chain, rather than being concentrated in certain areas or being
distributed unequally outside of the rural sectors.
When developing new sustainable bioeconomy value chains at the
rural/regional scale, it is important to explore the potential to increase
jobs in rural areas, rather than focus on bioeconomy developments
in the processing and manufacturing phase, often in urban areas.

6

Key differences between
supply and value chains
Supply chains describe the flow of goods and services between
different actors, such as the production of wheat, its collection,
processing, the manufacturing of pasta and eventual sale.

VS
Value chains describe the flow of value between different actors in
a supply chain and may include a broader set of actors than in
supply chains. Value can be reflected by a range of terms:
• Economic - where value chains describe the flow of profit or
income between actors in the supply chain. For example, the
flow of income to different actors based on the input and output
costs.
• Environmental/climatic – where value chains describe the flow
of benefits to given environmental or climate objectives. For
example, the greenhouse gas emissions avoided as a result of
a bioeconomy value chain.
• Social – where value chains describe the flow of benefits to
people and communities. For example, the jobs created in rural
areas as a result of new supply chains
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Bioeconomy: offering jobs
and career opportunities
for many
The bioeconomy offers jobs and career opportunities for people with
varying levels of education attainment. Besides, it offers
employment opportunities for less advantaged persons (from
disadvantaged and vulnerable groups such as ex-offenders,
recovering drug users, ethnic and religious minorities, migrants and
refugees, the LGBTIQ community, and disabled persons, for many of
which employment is a means to eliminate discrimination, exclusion
and poverty).
The potential for job creation through the bioeconomy is one of
the strongest capacities we have for increasing local
employment – in urban as well as in rural areas. It provides social
sustainability, particularly because the bioeconomy jobs are of such
diverse types; with room for many kinds of talent and effort.
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Skills needed in the
bioeconomy
Companies operating in the bioeconomy depend on many of the
same skills as companies operating in the food and food ingredients
industry, the chemical industry or the materials processing industry,
since these industries make use of highly automated processing
equipment, the production is process-oriented, and the industries
process biomass into products and materials.
Overall, among the most important skills needed in the
bioeconomy are the ability to think and take an initiative; to
identify and implement solutions; and to monitor and steer a
technical process.
For industrial-scale production, the bioeconomy makes use of
technologies and systems that integrate digital interfaces for
monitoring and control as well as automated technologies for
processing of the biomass. This is a very similar set-up to the
system used in the food industry.
There is general agreement that a good balance is needed
between hard skills and transversal skills, with soft skills such as
problem-solving, collaboration, entrepreneurship, holistic/systemic
thinking, critical thinking – repeatedly mentioned.
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Why pursue a professional
career in the Bioeconomy?
1

The bioeconomy is a highly interesting, diverse and
relatively new working field that is able to cross the
boundaries and connect already existing industrial sectors
with new ones

2

It offers great potential to render agriculture, aquaculture,
fisheries, forestry and industry sectors more sustainable

3

The possibility to develop a unique skill set to meet future
challenges

4

Being part of a highly qualified and sought after set of
professionals

5

The chance to work with the latest tools and technologies

6

The possibility to contribute to the creation of new
knowledge, discoveries and innovations
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Further reading
Documentation from UrBIOfuture - Boosting
future careers, education and research
activities in the European bio-based industry
(May 2019 - April 2020):
•
Webinar "Introduction to the EU
Bioeconomy career opportunities”
•
Flyer “Are you looking for a job or a new
career pathway? Join the Bioeconomy
sector”
•

Flyer “Would you like to become part of
the change? Go for studies in the
Bioeconomy sector”

Additional further reading:
•
EFFAT Bioeconomy (2019): The
bioeconomy and a future bio-based food
industry and agricultural sector: How can
workers’ organisations shape the change?
•
The Bioeconomist, in: Iris Lewandowski
(ed.),
Bioeconomy: Shaping the Transition to
a Sustainable, Bio-based Economy
•
The Fundamentals Of Bioeconomy: The
Biobased Society. United Federation of
Danish Workers 3F
•

Transnational Institute,
The Bioeconomy – a Primer
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Beyond bioeconomy in general, the Allthings.bioPRO factsheets
series cover the project’s four missions, tangible themes that are
familiar to the wider public, as follows:
•
•

Jobs and Careers
Kids and Schools

•
•

Fashion and Textiles
Food Packaging

The factsheets are living documents, that are refined and
expanded over the duration of the project (September 2020 August 2023), taking into account feedback collected during
engagement with the public.
The latest editions of the factsheets can always be found at the
project website, www.allthings.bio.

For more information contact our coordinator
Anne Warnig, a.warnig@fnr.de
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Food Packaging

This project has received funding from the
Bio Based Industries Joint Undertaking
under the European Union’s Horizon 2020
research and innovation programme
under grant agreement N° 887070.

Why should we care about
food packaging?
Ever bought a bag of sweets, where every sweet was packaged
individually, then in a group, and finally in a big bag? If you decided
not to buy that brand anymore, you are not alone. In a recent survey,
29% of the respondents said they no longer buy certain brands
due to their unsustainable packaging. The expectation is that the
demand for sustainable packaging will continue to grow.
Food packaging comes in different forms, mostly forms of paper
(34%) and plastic (37%). Food packaging is not only important to
make a product stand out, it also has to keep the food safe during
transportation and keep the food fresh by protecting it from factors
that speed up spoiling, such as light, dust, or oxygen.

2

Why should we care about
food packaging?
The growing volumes of packaging have an increasingly harmful
environmental impact. Global food packaging is responsible for 680
million tonne CO2 equivalents per year, this is equal to 148 million
cars (14% of all passenger cars in the world).
Moreover, inks and dyes from packaging can leach from landfills
into the environment, and plastic packaging from litter accumulates
in the ocean.
What can be done about this? One option is recycling. At the
moment, around 2/3 of packaging is recycled in Europe. Another
option is to reduce the amount of food packaging. Some food, such
as fruit and vegetables, can be sold unpackaged.
However, for other food, such as fresh poultry and milk products,
packaging is required to keep the food from spoiling. Therefore,
carefully designed packaging that has reduced environmental
impact, while remaining high food quality, is needed. And
replacing the fossil-based feedstock used for food packaging can be
an appealing alternative.
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Bioeconomy and food
packaging
Most of the food we buy is wrapped, bagged or boxed. This is not
only true for ready meals, pre-packed sandwiches, salads or to-go
beverages, but also for household staples, such as milk, fresh fruit
and vegetables. Many food containers utilise composites and
plastics derived from petrochemicals. But these can be replaced by
alternatives made from renewable resources, such as potato
starch or wood cellulose.
Renewable biological resources are also called “biomass” and are
mainly plant material. The products that are made from it are known
as bio-based products. The production of renewable biological
resources and the conversion of these resources and waste streams
into value added products, such as food, feed, bio-based products
and bioenergy, is commonly referred to as “bioeconomy”. More
information on bio-based products and bioeconomy can be found in
our introductory factsheet.
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Bioeconomy and food
packaging
There are two types of more sustainable materials for packaging:
bio-based and biodegradable materials. These terms may sound
similar but they mean different things.
Ø Bio-based products are entirely or partially made of materials
of biological origin. They can have many advantages over fossilbased products, such as sustainable production processes,
improved functionalities or environmentally friendlier
characteristics (e.g. less toxic, biodegradable) to name a few.
Ø Biodegradable materials on the other hand are materials that
will decompose under the right conditions and break down into
their natural components. Bio-based packaging is not always
biodegradable but some packaging is both, bio-based and
biodegradable.

Foto credits: Sourced Coffee
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Challenges and
opportunities for
sustainable food packaging
Anno 2020, only 1% of all plastic packaging is bio-based. The
remaining 99% is still fossil-based. A good bio-based option for
packaging is the use of paper and board. This bio-based solution has
many advantages, such as low CO2 emissions and a high recycling
rate. In many cases, paper and board need a plastic (polyethylene)
coating to prevent the paper or board from soaking when packaging
liquids or moist food. For a few years now, the large beverage
carton producers have been offering packaging solutions that
are 100% bio-based, e.g. applying polyethylene made from biomass
(residues like e.g. sugarcane from Brazil or tall oil from Nordic
forests) for re-sealable closures (caps) and coating.
Due to food residues or the use of additional barrier layers in the
packaging, not all food packaging is suitable for recycling. Packaging
liquids, cooled and frozen food not using any (fossil-based or biobased) plastic is particularly challenging, due to the highly
performant barrier properties of plastics. However, research results
in this field are promising, and the first plastic-free packaging
solutions are being launched on the market.
EU waste legislation, including the Waste Framework Directive and
the Packaging and Packaging Waste Directive (last amended July
2018 and enacted into national law by EU Member States since July
2020) is expected to increase the use of bio-based recyclable
packaging and bio-based compostable packaging.
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What to look out for
If you want to play your part in making the world a bit better, you can
of course try to reduce packaging wherever possible and buy food
products that come without any packaging.
Sometimes packaging is unavoidable. In such cases, you could
choose renewable or recyclable packaging - bio-based packaging
sometimes is even both. To help you find them, here are three
certified labels you can look for. They identify materials that
contain a certain proportion of bio-based substances referring to the
bio-based carbon content.

Foto credits: Centro Tecnológico de la Agroindustria Adesva
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What to look out for
Note that bio-based packaging is not always biodegradable, and
biodegradable packaging is not necessarily bio-based. Moreover, it is
important to note that there are different types of biodegradable
plastics. They sometimes still need industrial conditions to
biodegrade, whereas others can be biodegraded at home.
In most cases, biodegradable plastics still need controlled
composting conditions to degrade within a limited time. It is
therefore never a good idea to leave behind biodegradable plastics
(or any waste) in the environment.
See below some examples of certified labels indicating that a plastic
is biodegradable under home composting conditions.

It is not possible to recognise by eye if a plastic is fossil-based or biobased and if the material will biodegrade easily. As result of people’s
ignorance or confusion, both the bio-based and the fossil-based
materials can end up in the household organic waste stream.
Such contamination of source-separated organic waste has
generated resistance of waste management companies facing
operational problems at composting facilities.
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Further reading
Documentation from BioCannDo Bioeconomy Awareness and Discourse
Project (October 2016 – September 2019):
•
•
•

Quiz on bio-based food packaging
Page flow on bio-based packaging
Fact sheet with Key Messages

Additional further reading:
•
•

Bio-based packaging catalogue
developed by Wageningen University.
Myths and facts on biodegradable
plastics, developed in the EU project
InnProBio
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Beyond Food Packaging, the Allthings.bioPRO factsheets series
covers the project’s four missions, tangible themes that are
familiar to the wider public, as follows:
• The Bioeconomy
• Jobs and Careers
• Kids and Schools
•

Fashion and Textiles

The factsheets are living documents, that are refined and
expanded over the duration of the project (September 2020 August 2023), taking into account feedback collected during
engagement with citizens and experts.
The latest editions of the factsheets can be found at the project
website, www.allthings.bio.

For more information contact our coordinator
Anne Warnig, a.warnig@fnr.de
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Sustainable fashion

This project has received funding from the
Bio Based Industries Joint Undertaking
under the European Union’s Horizon 2020
research and innovation programme
under grant agreement N° 887070.

The history of textiles
Textiles are fundamental to our everyday life. We cannot imagine a
world without textiles, since they are used in clothing and footwear,
but also in many other products such as carpets, towels, bed linen,
and curtains. For this reason, we have a long history with textiles.
Cotton, for example, is already in use since 5.000 BC.
The mass production of clothing began roughly in the mid–19th
century, when some manufacturers began to produce garments that
did not require fitting. Fashion became an established industry
towards the mid-20th century, when fashion garments began to be
mass-produced. With increasing mass-production of consumer
commodities at lower prices, and with global reach, sustainability has
become an urgent issue amongst politicians, brands, and
consumers.
When 1132 people died in the collapse of the Dhaka garment factory
(known as the Rana Plaza accident), this served as a wakeup call
to the global fashion industry, generating momentum to operate in
a more sustainable (people, animal and planet-friendly) manner.
One of the challenges global fashion brands see themselves faced
with is the need to use resources less wasteful. As one of the
elements contributing to more sustainable operation textile producers
look at the use of renewable raw materials (biomass) as feedstock
for their production.

2

The history of textiles:
a timeline
5000 BC

First cotton use

100 BC – 1400 AD

1940s

Introduction of synthetic fibres

End of 20th century

2013 AD

Trade with Asia, Silk Road

Transition to a consumption culture,
moving of production to Asia

Dhaka factory collapse. Consumer
awareness and start of a new transition?
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How are textiles made?
The production process of textiles is very dependent on the type of textile.
Synthetic textiles, such as nylon and polyester, are made from mineral oil,
a fossil resource, whereas other fabrics, such as cotton and modal are
made from biomass, a renewable resource.
Two examples of the production process from starting material to final
product are shown below. Note that this does not include what happens
with the textile at the end of its lifetime.

Synthetic
Yarn/fabric

Clothing in
the store

Polymers
Refinery
Oil reserve

Forestry
Yarn/fabric
Wood
chips

Cellulose
pulp

Forest
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Clothing in
the store

The problem with
current textiles
Every European citizen consumes on average about 26 kg of textiles
each year, mainly made from cotton and synthetic materials.
Cotton is a very thirsty crop, requiring 2,700 liters of water what one person drinks in two-and-a-half years - to make one
cotton shirt. Cotton farming is also responsible for intensive use of
chemicals (insecticides and pesticides), that leads to water pollution.
Synthetic materials are materials that are produced from mineral oil
in a similar way as plastics are made. Therefore, synthetic textiles
face the same environmental issues as plastics: they contribute
to greenhouse gas emissions, the source of global warming, and to
microplastics pollution.
Most of the textiles that we use in the EU are produced in Asia,
where production is not always taking place with respect to
people. Often, the people who are involved in making the textiles,
such as the farmers and tailors, do not get a fair income.

5

Bioeconomy and textiles
An alternative way to produce bio-based textiles by starting from
biomass instead of mineral oil. This is the idea of the bioeconomy,
which is explained in more detail in the bioeconomy factsheet.
There are two bio-based options. The first is natural textiles, such
as wool, linen and cotton. A second option is biosynthetic fibres,
where biomass is processed to make fibres that resemble plastics.
Both bio-based materials aim to address the current problems with
textile production. Using biomass instead of mineral oil reduces CO2
emissions, biodegradable textiles prevent microplastics pollution in
the ocean, avoiding the use of cotton reduces the use of water and
toxic chemicals, and a fair price for biomass can stimulate rural
economies. However, these problems with sustainability are too
diverse and complex to solve with one type of bio-based textile.
Therefore, many different bio-based textiles have been developed.
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Further reading
Movies and pictures
• Call to action animation from the Ellen
McArthur Foundation
• The naked truths about fashion
• BioCannDo:
Testing a bio-based T-shirt
• The Nairobi Forests for Fashion
exhibit
• UNTV on what sustainable fashion may
look like
• Photos from the New York Exhibit

Technical reading
• Quick guide to biosynthetics from
Textile Exchange, an international nonprofit organisation focusing on
sustainable textiles. A concise
document on the current status of
textiles in the bioeconomy, with the
main benefits and concerns.
• Brochure with examples and context of
sustainable fashion from forestry
products.
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Beyond bioeconomy in general, the Allthings.bioPRO factsheets
series covers the project’s four missions, tangible themes that
are familiar to the wider public, as follows:
• The Bioeconomy
• Jobs and Careers
• Kids and Schools
•

Food Packaging

The factsheets are living documents, that are refined and
expanded over the duration of the project (September 2020 August 2023), taking into account feedback collected during
engagement with the public.
The latest editions of the factsheets can always be found at the
project website, www.allthings.bio.

For more information contact our coordinator
Anne Warnig, a.warnig@fnr.de
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Kids & Schools

This project has received funding from the
Bio Based Industries Joint Undertaking
under the European Union’s Horizon 2020
research and innovation programme
under grant agreement N° 887070.

Where do all the natural
resources come from?
We are living in a time where it is possible to build complex cities,
buildings and roads. We can buy anything we want almost instantly –
like all kinds of different food, luxury goods, computers, mobile
phones and much more. We have gotten used to this comfortable
lifestyle and rarely think about where the materials we use come
from.
Most of the materials we use today comes from fossil resources,
such as crude oil (petroleum), coal and natural gas. Fossil resources
were formed in the Earth over hundreds of millions of years from the
remains of buried organisms (animals and plants). The planet’s
supply of fossil resources is limited: once they are used up, they
will be gone forever and cannot be renewed. Another downside of
using fossil resources is that they harm the environment. When
petroleum, coal or gas are burned, they release greenhouse gases
into the atmosphere, which contribute to climate change.
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Where do all the natural
resources come from?
Instead of using fossil resources, we can use renewable resources,
such as plant and animal-based materials, which are also known as
“biomass”. Unlike fossil resources, biomass can be regrown, and if
this is done properly, future generations can take advantage of them
as well. Moreover, when you use biomass as a resource, you no
longer increase the amount of fossil CO2 in the atmosphere.
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Bioeconomy - Changing
the way we use and
consume resources

What is bioeconomy?

In order to protect the environment and to preserve resources for
future generations, we need to change the way we use our
resources, start making better and smarter choices and re-think how
things are done. We need to change the way we design and develop
products and production processes in such manner that products are
easy to repair, recycle and reuse.

Bioeconomy describes everything that we
produce from materials that come from plants
and animals. We call such materials “biomass”.
The word ‘bioeconomy’ is composed of two parts:

bio + economy
bio means life and economy comes from the
Greek words for management and household.
In a bioeconomy, goods, services or energy are
produced from biomass as the main resource.
It helps to preserve resources and to protect
our planet.
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Bioeconomy - Changing
the way we use and
consume resources
R

R
R

If you want to play your part in making the world a better
place to live in than the first step you can make is to
reduce the amount of products that you buy and use.
Think about whether a new purchase is necessary. Do you
really need a new school bag or can the one you have be
mended? And give up on disposable shopping bags for
example and use long-lasting alternatives, such as linen
bags or a backpack. It is also a good idea to bring your
snacks with you in a reusable box, rather than wrapping
them in cling film or aluminium foil, which is discarded
after use. The box can be washed every night and used
again on the next day. Even better if the lunch-box is
made of bio-based material.
Often, we can find ways to reuse some of the materials
we use for our everyday life, including paper, toys and any
other tools. If we reuse them, then we do not have to buy
a new item. By doing so, we save energy producing a new
one and reduce the overall pollution.
If an item cannot be reused, then they may be recycled.
This means they can be used as raw material to produce
a new item that will be useful to us. This way, we waste
less and help our environment. Setting up containers at
home and in school for the different recyclable materials,
such as paper, glass or plastic, can help save resources.
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Bio-based materials –
what exactly is that?
The term bio-based means that a product or material is
completely or partially made from biomass. Biomass is any
organic material, such as plants, agricultural crops or residues,
municipal wastes and algae. The most used types of biomass are
sugar, starch, plant oils, wood and natural fibres. Partially bio-based
products also contain other ingredients e.g. minerals. By using biobased materials, you use less fossil resources, which decreases the
amount of greenhouse gasses released in the environment.
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Bio-based materials –
what exactly is that?
Bio-based products are already part of our everyday lives. Many
traditional products are bio-based, for example, fibres from cotton in
your t-shirt or paper from wood in your favourite storybook. Many
companies are making an effort to reduce their use of mineral oil,
replacing it with biomass in other products and processes as well.
You can already find bio-based materials in furniture, toys, cosmetics
or cleaning products.
Besides bio-based products, there are also biodegradable
products, which will decompose under the right conditions and
break down into their natural components. Bio-based materials are
not always biodegradable but some are both, bio-based and
biodegradable.
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What bio-based products
are there in the school
environment?

Stationery supply

Here are a few examples of bio-based products that could also
appear in your everyday (school) life.

Water-based felt-tip
pens can be made
from bioplastic. If
they are refillable,
they produce less
waste as the same
pen sleeve can be
re-used several
times.
Photo credits: Mr. Ellie Pooh
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Paper products,
such as booklets,
pads and folders are
made from wood
fibres. Even elephant
or goat dung can be
turned into paper as
it contains grass
fibres, which are
similar to those from
wood.

What bio-based products
are there in the school
environment?

Textiles

T-shirts can be made
using fibres from wood,
bamboo, nettle or even
used coffee grounds or
left-over milk. The
production of a t-shirt
from these bio-based
materials uses less
water, which is good for
the environment. They
are also comfortable to
wear, durable and fast
drying.

Photo credits: Piñatex
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Shoes and bags can
be made from
pineapple leaves
waste or left-overs
from apple juice or
vine production. These
materials are ecofriendly and non-toxic.
They do not require
raising animals, which
means that the land
used to grow animal
food can be used for
something else.

What bio-based products
are there in the school
environment?

Catering

Disposable tableware
and cutlery can be
produced from wheat
bran or thistle (although
it is best to go for reusable tableware
products if possible).
Bio-based tableware is
an environmentallyfriendly
alternative to single-use
plastic tableware
because it will not harm
the environment when
discarded properly.
Straws, which are
traditionally made from
plastic, can also be
made from metal,
glass, bamboo and
even pasta or apple
peel. While metal and
glass straws can be
washed and re-used,
bio-based straws do
not pollute the
environment when
discarded.

Photo credits: Eliiss
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Building

Wall paint can be made
using pigments and oils
from plants, such as
flax, rapeseed or castor
plant. They are an ecofriendly and non-toxic
alternative to traditional
paints.

Gardening

What bio-based products
are there in the school
environment?

Plants will need
nutrients to grow.
Instead of using
mineral fertilisers, it is
also possible to nourish
them with compost
from kitchen waste.
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Toys

Toys can be made from
wood or bioplastic.
They are as durable as
traditional ones based
on petroleum and are
better for the
environment.

Packaging

What bio-based products
are there in the school
environment?

Bio-based food
packaging can be
produced from unused
elements of coffee,
spinach, cauliflower
plants or oranges.
Those bioplastics look
and feel the same as
traditional plastics but
are much better for our
planet.
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Is there a downside to
sustainable products?
While it is good to use bio-based alternatives wherever possible, it is
also important to critically look at our lifestyle. Even though biobased products become popular and are already more available, it is
important to understand that even though a product is bio-based and
maybe even biodegradable, it is still not ok to constantly buy lots
of new things and throw old ones away.
The goal should be to reduce overall impact on the environment.
Switching to bio-based is a step in the right direction, but it is not the
final solution.
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Curious to know more?
Further reading and information is available
here:
•

Discover the bioeconomy together with
Farmer Hubert:
•

Farmer Hubert and the colourful
school

•

Farmer Hubert and the witch forest

•

Learn about sustainability in this video

•

Or about biodegradable and nonbiodegradable waste
on this interactive page

•

Discover
the bioeconomy and bio-based
products

•

Bioeconomy – YouTube clip

•

Bioeconomy in our everyday lives –
BioWays project – Youtube clip

Beyond bioeconomy in general, the Allthings.bioPRO factsheets
series covers the project’s four missions, tangible themes that
are familiar to the wider public, as follows:
• Jobs and Careers
• Kids and Schools
• Fashion and Textiles
•

Food Packaging

The factsheets are living documents, that are refined and
expanded over the duration of the project (September 2020 August 2023), taking into account feedback collected during
engagement with citizens and experts.
The latest editions of the factsheets can be found at the project
website, www.allthings.bio.

For more information contact our coordinator
Anne Warnig, a.warnig@fnr.de
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