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Bioeconomy Footprints

The questions of this section are related to the following data from SYMOBIO.
Please, first examine the data and then answer each respective question.

More information: https://www.monitoring-bioeconomy.org/en/tools/national-consumption-footprints-and-benchmarks

Agricultural pefinition

d The agricultural land footprint
La n describes the arable and

pasture land occupied in
Gemany and elsewhere for the
consumption of

Germany.

Key Results

The agricultural land footprint of German consumption in 2015
was 51 Mha (25 Mha arable land, 26 Mha grassland). This was 3
times larger than domestic agricultural area (17 Mha, of which 5.5
Mha are used for exports). Due to increasing yields in exporting
countries, the area needed abroad is decreasing. Land occupation
in 2030 is projected at 28 Mha (trend). The global land conversion
rate related to German consumption was over 90 m%cap*y in
2005 — more than double the global average of just under 40
m?/cap*y. Converted high risk areas are mainly grasslands and
forest, but alsc biodiverse land. The rate of land conversion for
agricultural expansion domestically has been very small.

(Sources: Based on Bringezu et al. (2021) and Schomberg et al. (2022))

13. Do you think the agricultural land footprint’s methodology of monitoring global arable land occupied for the consumption of
biogenic goods in Germany sufficiently represents Germany’s global agricultural land impact?

O Yes

O No (If not, what further aspects can be monitored?)
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Definition

The forest footprint includes the
global raw wood harvest for the
consumption of wood-based
products in Germany.

Key Results

In 2015, 45.6 Mm?3 of the domestic logging was used for
consumption in Germany. Imports exceeded the quantities
of exports by 17% (44.9 Mm3 imports resp. 38.5 Mm?3
exports of raw wood equivalents). The resulting forest
footprint of German consumption was 90.6 Mm3. From 1995
to 2015, this footprint increased by about 10%. By 203
further increase of about 11% is projected. The impact o
biceconomy policies that potentially promote the use of
wood is not included.

(Sources: Based on Bringezu et al. (2021) and Schomberg et al. (2022))

14. Do you think the forest footprint’s methodology of monitoring global wood harvests used for the consumption of wood products
in Germany sufficiently represents Germany’s global forestry impact?

O Yes

O No (If not, what further aspects can be monitored?)

(Sources: Based on Bringezu et al. (2021) and Schomberg et al. (2022))

15. Do you think the water footprint’s methodology of monitoring global crop irrigation water withdrawals used for the consumption
of goods in Germany sufficiently represents Germany’s global water impact?

O Yes

No (If not, what further aspects can be monitored?)
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(Sources: Based on Bringezu et al. (2021) and Schomberg et al. (2022))

16. Do you think the climate footprint’s methodology of monitoring global emitted greenhouse gases used in the production of
biogenic goods consumed in Germany sufficiently represents Germany’s global climate impact?

O Yes

O No (If not, what further aspects can be monitored?)

o
o

Walther Zeug and Forrest Kluson
Bioenergy Department, Helmholtz Centre for Environmental Research (UFZ)

SYMOBIO Website: https:/symobio.de/en/start_en
Bioeconomy Monitoring Website: https://www.monitoring-bioeconomy.org/en/_en
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Participation

17. How do you consider the perspectives of the following stakeholder groups to be included in current implementations of
bioeconomy strategies and development?

Not Well

representec representec
Research O000O0
Policy maker / public official / public administration staff O O O O O
Industry, Corporations O O O O O
Representative of a civil society organization / NGO O O O O O

Citizens O O O O O

18. To which stakeholder group do you assign yourself?

(O Research

O Policy maker / public official / public administration staff
O Industry, Corporations

O Representative of a civil society organization / NGO

(O citizens
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Survey on socio-economic aspects of the transformation to a bioeconomy

Dear participants,

The research project SYMOBIO (Systematic Monitoring and Modelling of the Bioeconomy), funded by the Federal Ministry of Education and
Research (BMBF), aims to develop the scientific basis for systemic monitoring and modelling of the bioeconomy in Germany.

In a previous SYMOBIO survey in 2021, the ideas of bioeconomy actors on future visions for the bioeconomy were surveyed. The results
showed that the majority of participants envisioned their ideal future bioeconomy as a "social-ecological transformation”, but viewed the
German and EU bioeconomy strategies as forms of "green capitalism" (More information on previous results).

With a series of three new online questionnaires and three accompanying workshops, the SYMOBIO 2.0 project (from 2023 - 2024) further
explores stakeholders' perspectives on the ecological, social and economic sustainability aspects of each bioeconomy vision. This
questionnaire continues this series, in which we ask you to present your views on the socio-economic aspects of the bioeconomy
transformation. Participation will only take 15-20 minutes.

All data collected will be fully anonymized and processed in accordance with the EU General Data Protection Regulation (GDPR). By
participating, you agree to the anonymous evaluation and publication of the results. For data protection reasons, we ask you to refrain from
providing any personal data.

We also ask you to forward and distribute the questionnaire to other interested, suitable bodies. By incorporating additional perspectives into
the monitoring of bioeconomy development, a database is created that contributes to social discussion and future decisions in the context of
social change towards a sustainable economy.

We thank you in advance for your participation. If you are interested in further participation, please register for the SYMOBIO events offered.

« SYMOBIO Stakeholder Workshop on economic (17. July 2024) aspects of a bioeconomy transformation in Leipzig (information and
registration)

=
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Employment in the Bioeconomy

The questions in this section refer to the following socio-economic data from SYMOBIO.
Please look at the data first and then answer the questions.

The number of people employed in the Bioeconomy is 3.1 - 3.6 million people, or around 8 - 9% of the total workforce in Germany (2017).
Around three quarters of those employed in the Bioeconomy are employed in the manufacturing sector (39 - 45%) and in the hospitality
industry (27 - 33%). While the number of people employed in Germany rose by 9% between 2010 and 2017, there is a stagnating or slightly
declining trend in the Bioeconomy. The main reason for this is the decline in the number of people employed in agriculture (-15% compared to
2010), which also has the worst working conditions compared to all other sectors. The paper and printing industry, the chemical industry and
furniture production have also contributed to the decline.

While around a third of all employed people worldwide work in the Bioeconomy, the proportion in Germany is less than a tenth. The
Bioeconomy contributes 5 - 6% to Germany's gross value added - and has a share of 18 - 20% of the climate footprint.

Energy and research
development 5 %

Construction 8-10 % “

Agriculture 13-16 %

Manufacturing sector 39-45 %

Food and beverage services 27-33 %

Sectoral distribution of the workforce in the bioeconomy. (Source: Thiinen Institute based on (Eurostat 2019b); published in Bringezu et al. (2021). Pilot report on monitoring the German bioeconomy

doi:10.17170/kobra-202005131255, Bringezu et al. (2021). Environmental and socioeconomic footprints of the German bioeconomy. Nat. Sustain. doi: 10.1038/s41893-021-00725-3)

More information: https://www.monitoring-biooekonomie.de/de/themen/soziooekonomische-bedeutung/beschaeftigung

6. Looking at the data on employment in the Bioeconomy and against the background of gross value added and ecological footprints,
a successful transformation according to the respective narrative is...

Green Capitalism Socio-ecological Transformation
highly most highly most
doubtful likely doubtful likely

... with employment trends continuing ... ... O O O O O O O O O O

decreases increases decreases increases
significantly significantly significantly significantly

... only likely if the employment ... O O O O O O O O O O

7. If Germany significantly increases the share of bioeconomy in employment in the “Green Capitalism” narrative, I see the following
socio-economic aspects...
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Suorny Suorny Suorny Suorny
negative positive negative positive
effects effects effects effects
Socio-economic aspects in general
Poverty
Hunger
Healthcare
Education
(Gender) Justice
Water and sanitation

Cities and communities

Your own addition:

ONNONONONONONONONG®,
ONNONONONONONONONG®,
ONNONONONONONONONG,
O OO0OO0OO0O0OOO0OO0
ONNONONONONONONONG®,
ONEONONONONONONONG®,
ONNONONONONONONONG®,
O OO0OO0OO0O0OOOO0
ONNONONONONONONONG®,
ONNONONONONONONONG,

8. If Germany significantly increases the share of bioeconomy in employment in the “socio-ecological transformation” narrative, I
see the following socio-economic aspects...

in Germany in biomass exporting countries
strong strong strong starke
negative positive negative positive
effects effects effects Auswirkung

Socio-economic aspects in general
Poverty

Hunger

Healthcare

Education

(Gender) Justice

Water and sanitation

Cities and communities

Your own addition:

ONNONONONONONONONG
ONNONONONONONONONG
OREONOCHNONONONCNONG
O OO0OO0OO0O0O0OO0OO0
ONNONONONONONONONG
ONNONONONONONONONG
OREONOCHNONONONCNONG
O OO0OO0OO0O0O0OO0OO0
ONNONONONONONONONG®
ONNONONONONONONONG
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Mentalities and Consciousness

9. To what extent do you agree with the following statements?

It is important to me to be able to contribute new ideas and impulses.

I live with the feeling that I can always start over.

I'm not worried about my future.

Nowadays there is hardly any chance for someone like me to be successful.
I support equal treatment of homosexuals in all areas of life.

I'm busy enough dealing with my own problems. I can’t take care of others on top of that.

I want to advance in my career. To achieve this, I am also prepared to work in my free time.

I often find myself strongly committed to social or environmental issues.
I have the impression that I have to try harder and harder to avoid falling behind socially.

Owning my own car means a lot to me.

It is important to me to always have the latest technology (e.g. computers or smartphones).

I want to make a difference in lives. Having power and influence is part of that.
What happens in politics is irrelevant to my life.
My diet is mostly vegetarian or vegan.

One of the most important things in life for me is to travel and get to know other countries.

67% completed

Not at all

ONONONONONONONONONONONONONONG)
ONONOCHONONONONONONONONONONONG)
ONONONONONONONONONONONONONONG)
ONONONONONONONONONONONONONONG)
ONONONONONONONONONONONONONONG)

10. Do you consider these statements to be relevant drivers or obstacles for a bioeconomy transformation?

It is important to me to be able to contribute new ideas and impulses.

I live with the feeling that I can always start over.

I'm not worried about my future.

Nowadays there is hardly any chance for someone like me to be successful.
I support equal treatment of homosexuals in all areas of life.

I'm busy enough dealing with my own problems. I can’t take care of others on top of that.

I want to advance in my career. To achieve this, I am also prepared to work in my free time.

I often find myself strongly committed to social or environmental issues.
I have the impression that I have to try harder and harder to avoid falling behind socially.

Owning my own car means a lot to me.

Very
relevant
barrier

ONONONONONONONONONG
ONONONONONONONONONGS
ONONONONONONONONONG
ONONORONONONONONONG
ONONONONONONONONONG

Very
much

Very
relevant
driver


https://www.soscisurvey.de/
https://www.soscisurvey.de/

I want to make a difference in lives. Having power and influence is part of that.
What happens in politics is irrelevant to my life.
My diet is mostly vegetarian or vegan.

One of the most important things in life for me is to travel and get to know other countries.
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Participation

11. Which stakeholder group do you belong to?

Research
Policy makers / Officials / Public administration employees
Business

Representative of a civil society organisation / NGO

O0O0O0O0

Citizen

=
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Thank you for completing the questionnaire!

Your answers have been submitted, you can close the browser window or tab now.

If you are interested in further participating in the SYMOBIO project, please register HERE for the upcoming SYMOBIO workshops

Contact

Walther Zeug and Anastasiya Mirutko

Bioenergy Department

Helmholtz Center for Environmental Research (UFZ)
Permoserstr. 15, 84318, Leipzig, Germany
Telephone +49 341235 4775

Publisher

Helmholtz Centre for Environmental Research (UFZ)
Permoserstr. 15, 04318, Leipzig, Germany
info@ufz.de

Telephone: (8341) 2350

https:/www.ufz.de

Legal form

The Helmholtz Centre for Environmental Research (UFZ) is a limited liability company. The UFZ is a member of the Hermann von Helmholtz
Association of German Research Centres e.V.

Registration court: Leipzig District Court
Registration number: HRB 4703
Tax identification number: DE 141507065

Authorised representatives:
Prof. Dr. Rolf Altenburger, Scientific Director
Dr. Sabine Konig, Administrative Director

Chairman of the Supervisory Board:
MinDirig 'in Oda Keppler

Editorial responsibility:
Walther Zeug

Editors:
Walther Zeug, Anastasiya Mirutko
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Survey on economic aspects of the transformation to a bioeconomy

Dear participants,

The research project SYMOBIO (Systematic Monitoring and Modelling of the Bioeconomy), funded by the Federal Ministry of Education and
Research (BMBF), aims to develop the scientific basis for systemic monitoring and modelling of the bioeconomy in Germany. National and
international aspects are taken into account in the conceptual framework of "Bioeconomy as social change".

In the previous SYMOBIO survey in 2021, the ideas of bioeconomy actors on future visions for the bioeconomy were surveyed. The results
showed that the majority of participants envisioned their ideal future bioeconomy as a "social-ecological transformation”, but viewed the
German and EU bioeconomy strategies as forms of "green capitalism" (More information on previous results).

With a series of three new online questionnaires and three accompanying workshops, the SYMOBIO 2.0 project further (from 2023 - 2024)
explores stakeholders' perspectives on the ecological, social and economic sustainability aspects of each bioeconomy vision. This
questionnaire continues this series, in which we ask you to present your views on the economic aspects of the bioeconomy transformation.
Participation will only take 15-20 minutes.

All data collected will be fully anonymized and processed in accordance with the EU General Data Protection Regulation (GDPR). By
participating, you agree to the anonymous evaluation and publication of the results. For data protection reasons, we ask you to refrain from
providing any personal data.

We also ask you to forward and distribute the questionnaire to other interested, suitable bodies. By incorporating additional perspectives into
the monitoring of bioeconomy development, a database is created that contributes to social discussion and future decisions in the context of
social change towards a sustainable economy.

We thank you in advance for your participation.
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( 14%

Narratives of a Bioeconomy-Transformation

In SYMOBIO'’s previous stakeholder participation process, the technopolitical options space of the bioeconomy by Hausknost et al. (2017) was

adopted to map and capture narratives and visions.

Industrial
biotechnology Aq o D

Socio-ecological
Transformiation

O

Agro-ecology

Here | see
my own
Bioeconomy
vision

Sufficiency

Capitalist growth

Most participants saw the need for the bioeconomy to be part of a "socio-ecological transformation" that goes beyond "business as usual”. In
contrast, the German and European bioeconomy strategies are mostly seen as narratives of "green capitalism". Consequently, "green
capitalism" and "socio-ecological transformation" are the main narratives that are the focus of this survey. We ask you to orient yourself to the
narratives using the short descriptions below. Please note that you are also welcome to give feedback on the narratives, especially if they do

not fully match your ideas.

Green Capitalism

Green capitalism represents the belief in a technology-supported
transition to a global bioeconomy and the continuation of the capitalist
economic model and growth. Technology plays a key role in unlocking
further potential for the transformation of the fossil-based economy into
a bio-based economy for new and sustainable economic growth
through, for example, genetic and biomolecular applications and large-
scale industrial innovations, thus enabling the further expansion and
accumulation of capital. The planetary boundaries are not boundaries
for economic activities. There are no profound changes in the political-
economic structures of society and no reduction in production and
consumption. Global challenges (e.g. the increasing demand for
animal products) are merely an efficiency problem that is addressed by
intensifying production (e.g. feed and livestock) and increasing
production. The bioeconomy represents an opportunity to further
increase global economic output and overcome the looming scarcity of
fossil resources. Companies are important economic and social actors,
and profit-oriented markets coordinate the distribution of production
and consumption.

Socio-ecological Transformation

A socio-ecological transformation in this sense combines a high
(bio)tech vision with a sufficiency narrative. Sufficiency requires
a reduction in material production and consumption (at least in
industrialized countries) and a global convergence of resource
use patterns to an ecologically sustainable level. Advanced
technologies at the large-scale industrial level may include
biorefineries, ecological-functional intensification of the
agricultural sector, global trade, and perhaps the use of
biotechnologies and plant genetics. These technologies would
not be used as a source of further growth and capital
accumulation, but as part of a politically coordinated strategy
aimed at enabling a good life for all within planetary boundaries.
Political and social structures and patterns will be profoundly
changed. Civil society organizations, states, and community-run
enterprises would be the key entities for designing, planning,
and organizing economic activities geared toward sufficiency,
efficiency, and justice.
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Items of the following question have been used repeatedly on this page. This inevitably results in data loss! If you need the same question
more than once, please create a copy of this question. The following items are duplicates: TN®7_01.

1. In my opinion, the development of the German bioeconomy according to the narrative of “Green Capitalism” or the narrative of
“Social-Ecological Transformation” would have an overall impact on the following economic aspects:

Socio-economic aspects in general
Poverty

Hunger

Health

Education
(Gender-)Equality

Water and Sanitation
Cities and Communities
Own addition:
Socio-ecological
Transformation

significantly  significantly
negative positive

O0O00O0O

2. In my opinion, from an economic point of view, ...

... our systems in general should change according to this narrative:

... the German bioeconomy strategy and its implementation have developed more towards this narrative in the

last year:

... the EU bioeconomy strategy and its implementation have evolved more towards this narrative over the last

year:

... in recent years my perspective has changed towards this narrative:

=

Green
Capitalism

significantygnifica
negative positive

00000,
00000
00000

“Green

Socio-

ecological

Transformation
thignificantygnificantly

negative positive

00000
00000
00000

“Social-
ecological

Capitalism” transformation”

O O 0O

O

O
O
O
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Bioeconomy food and feed

The questions in this section refer to the following SYMOBIO food and feed data.
Please look at the data first and then answer the questions.

What foods are consumed in Germany?

The average diet in Germany consists of 32% dairy products, 20% sugar and alcohol, 10% meat, 10% cereals, 9% vegetables, 8% fruit, 5%
potatoes and roots, as well as eggs, vegetable oils, fish, pulses, beans and nuts. By far the greatest demand for biomass in the food sector in
Germany is due to animal feed. In fact, 82% of the biomass footprint of German food consumption is accounted for by animal feed, but 65% of
the calories and 36% of the protein intake in an average diet come from plant-based foods.

Proportion of food losses and waste along the food supply chain in Germany (in % of food per stage of the supply chain). (Source: Helander et al (2021). Eating healthy or wasting less? Reducing resource footprints of food consumption. Lett. doi:

10.1088/1748-9326/abe673)

Bioeconomy food and feed

The questions in this section refer to the following SYMOBIO food and feed data.
Please look at the data first and then answer the questions.

What foods are consumed in Germany?

The average diet in Germany consists of 32% dairy products, 20% sugar and alcohol, 10% meat, 10% cereals, 9% vegetables, 8% fruit, 5%
potatoes and roots, as well as eggs, vegetable oils, fish, pulses, beans and nuts. By far the greatest demand for biomass in the food sector in

Germany is due to animal feed. In fact, 82% of the biomass footprint of German food consumption is accounted for by animal feed, but 65% of
the calories and 36% of the protein intake in an average diet come from plant-based foods.

Fisch 1%

_Kartoffeln & Wurzeln 5%

a Q,
Eier 2% Hulsenfrichte, Bohnen &

NUsse 1%
Erzeugnisse
tierischen
Ursprungs

—_ Pflanzliche Ole 2%

Milch &
Erzeugnisse Pflanzliche
32% Erzeugnisse
Zucker &
Alkohol 20%
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How much food is wasted?

According to global estimates, around a third of the goods produced for human consumption are lost or wasted. In Germany, food losses and
waste were estimated at 12 million tons in 2015. Fruit, vegetables, potatoes and grains account for the highest proportion of food waste. More
than half of food waste is generated at the final consumption stage, in households and by food service providers. It is estimated that more than
half of food waste in households is preventable.

Milk
Meat ==
Fruits I _______________________________________________|
Vegetables I |
Nuts and oil crops I E———
Beans and pulses I R
Potatoes | |
Cereals II———— e s |
0 5 10 15 20 25 30 35 40 45
M storage & transport M processing distribution  mfinal consumption

Proportion of food losses and waste along the food supply chain in Germany (in % of food per stage of the supply chain). (Source: Helander et al (2021). Eating healthy or wasting less? Reducing resource footprints of food consumption. Lett. doi:

10.1088/1748-9326/abe673)

How sustainable is German food consumption?

From a nutritional point of view, the German Nutrition Society recommends reducing meat consumption in favor of vegetables and fruit. This
would have the side effect of reducing the land and biomass footprint by about a fifth. The combination of dietary changes and initiatives to
reduce food waste could further reduce the biomass and land footprint of food by 4-7%. Halving food waste would also reduce the water
footprint by 14%.

Mehr Information: https://www.monitoring-biooekonomie.de/de/themen/nutzung/lebens-und-futtermittel

3. Looking at the data on food and feed in the bioeconomy and against the background of ecological footprints, a successful
transformation according to the respective narrative is ...

Griiner Kapitalismus Sozial-okologische Transformation
highly highly
doubtful  doubtful probably most likely doubtful  doubtful probably most likely

... with continued O O O O O O O O O O

patterns of current
food and feed use ...

decreases remains increases decreases remains increases
significantly the same significantly | significantly the same significantly
... only likely if the gross O O O O O O O O O O

value added ...

.. nur dann O O O O O O O O O O

wahrscheinlich wenn
die Tier- und
Futtermittelproduktion

.. nur dann O O O O O O O O O O

wahrscheinlich wenn
die
Lebensmittelverschwendung
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The material use of biomass is nothing new. What is new are the innovative applications of the bioeconomy. These range from "drop-ins" (the
substitution of products based on fossil or mineral resources) to completely new products that sometimes fulfil new functions.

Bioplastics

Breaking the plastic wave and stopping plastic pollution in particular is one of the greatest environmental policy challenges of the 21st century.
The question arises whether, how and to what extent bioplastics can be part of the solution. Bioplastics currently account for less than 1% of
the plastics market (largest production volume in Asia, ¥4 in Europe). Overall, it is estimated that growing biomass as a raw material for
bioplastics will require around 1 million hectares of agricultural land in 2021, which corresponds to around 0.02% of the world's agricultural land.
The majority of bioplastics are used for packaging (52% in 2021) and steadily growing applications can be found in, for example, textiles,
consumer goods, agriculture, automotive and transport, electronics and construction. Overall, sustainability depends on both the application
and the extent of consumption.
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Biodegradable Non-biodegradable Forecast (2022 - 2027)
Global production for divided into and non-bio parts. (Source: Based on data from the "Tool BioPolyDat" of the Institute for Bioplastics and Biocomposites at the University of Applied Sciences and Arts
Hannover)
Chemicals

The chemical industry uses around 562 million tonnes of (mainly fossil) raw materials in the EU-28 (2018). However, forecasts assume that the
demand for bio-based raw materials for the chemical sector will increase in the future (almost three times as much as the expected growth for
petro-based chemicals). Sustainability concerns exist regarding certain raw materials from hotspots (e.g. palm oil in detergents) as well as
competition with food due to limited agricultural land.

Biorefineries are used to convert biomass into bio-based chemicals. Germany has the second highest number of biorefineries after France, with
the majority using primary biomass sources (78%), mostly from agriculture, and 22% from secondary sources (such as waste).

The construction sector is the world's largest consumer of raw materials and global cement production is the third largest source of
anthropogenic carbon dioxide emissions (after fossil fuels and land use change). Many therefore see building with biomass, especially wood,
as a key strategy to combine environmental, social and economic goals. But wood is also a limited resource. Building with wood enables
resource-efficient construction and opens up opportunities for prefabrication and modular construction (less waste, greater flexibility and later
reusability). It can also be a strategy to transform the built environment into a carbon sink, as it has the dual benefit of replacing carbon-
intensive building materials and storing carbon in long-lasting wood structures. However, this potential depends crucially on the management of
forests and the sourcing of sustainably deliverable quantities of wood. In Germany, more than 21% of the residential buildings approved for
construction are made at least partly of wood, and the trend is continuously increasing, especially due to technical wood products such as
laminated wood and insulation materials.
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Paper

Germany has one of the highest per capita paper consumption values €€in the world: 228 kg per person in 2021 (EU 180 kg, global 55 kg). On the one hand, digitalization has
led to a decline in printing paper, on the other hand, online trading in particular has increased the need for packaging. The share of paper recycling in paper consumption in
Germany has increased significantly, from 49% in 1990 to 79% in 2020. Although it is technically possible to further increase recycling rates, the potential is limited. This is due
both to the decline in printing and writing paper, which makes "waste paper" a scarce resource, and to contamination. Germany is the fourth largest producer of paper and
cardboard in the world and the largest producer in Europe. With a share of just over 6% of the primary energy demand of the entire manufacturing industry (2019), it is an
energy-intensive sector. Germany imports large quantities of pulp: almost a third of chemical pulp imports come from Brazil, followed by Finland (16%) and Sweden (15%). More
than 9 million cubic meters of wood (solid, without bark) were needed for the pulp produced in Germany in 2021 (60% of which comes from roundwood and 40% from sawmill
by-products).

Global consumption of paper and cardboard is expected to more than double between 2020 and 2050 (from 401 million tons to 878 million tons). Most of this growth is expected
in developing countries - due to rising living standards.

.‘} 0

Paper product ,
group Paper and board Graphic papers Sanitary and Other paper
for packaging household papers and board
Trend o
2000 — 2021 +40% +38% +30%

(kg per person) - 40%

Consumption 126 kg 71 kg 18 kg 13 kg

in Germany
(kg per person 2021)

Development of paper consumption in Germany, per capita 2000 - 2021. (Source: Based on data from DIE PAPIERINDUSTRIE performance report PAPER 2022 and presentation by NABU)

Pharmaceuticals

In Germany, an estimated 12,000 hectares are cultivated with medicinal plant species. This area is distributed across around 750 farms and
120 different medicinal plant species. The most common are chamomile, flax, milk thistle, peppermint, sea buckthorn, fennel, St. John's wort
and foxglove. Of the total turnover of medicines sold in pharmacies, 97% were synthetic medicines and 3% were herbal medicines (2011).

Textiles

Global fiber production has almost doubled in two decades: from 58 million tons in 2000 to 113 million tons in 2021. If trends remain
unchanged, it is expected to increase by a further third (to 149 million tons) by 2030. Average fibre production per person has also increased
significantly — from 8.5 kg in 1980 to 14 kg in 2020, and it is likely to continue to increase. Synthetic fibres account for the majority of global fibre
production (64% in 2021), and their production is carbon-intensive and polluting. Currently, almost 15% of polyester is made from recycled PET
plastic bottles, and bio-based polyester accounted for about 0.02% in 2021. Cotton is the fibre with the second highest share of global
production (22% of production in 2021). Cotton production is constrained by the availability of land and, more importantly, water, which will
become more severe under increasing climate change. Cellulosic man-made fibres, primarily made from wood, accounted for around 6% of
global fibre production in 2021 and have been growing rapidly. Animal fibres accounted for around 2% of global fibre production in 2021.

Worldwide fiber production in 2021 (in million tons). (Source: Textile Exchange (2022)
Wood-based products

Innovative wood products have the technical potential to reach a variety of markets - in addition to existing ones. In addition to furniture
production, these include, for example, cross-laminated timber, engineered wood and lyocell, wood foam, lignin-based adhesives, glycols and
bioplastics. At a global level, consumption of primary processed wood products is expected to increase by 37% by 2050 (compared to 2020).
Additional demand for innovative wood products (solid wood and artificial cellulose fibers) would mean additional growth of 8% by 2050.

Mehr Information: https://www.monitoring-biooekonomie.de/en/topics/use/materials

5. Looking at the data on food and feed in the bioeconomy and against the background of ecological footprints, a successful
transformation according to the respective narrative is ...

Griiner Kapitalismus | Sozial-6kologische Transformation
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6. If Germany significantly increases the share of the bioeconomy in gross value added in the “Green Capitalism” narrative, I see the
following social aspects...
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Energetic use of the bioeconomy

The questions in this section refer to the following data on the energetic use of food and feed from SYMOBIO.
Please look at the data first and then answer the questions.

Energy use: Distribution of energy sources and consumption in Germany

Germany's energy supply is very dependent on fossil fuels. More than three quarters of primary energy consumption came from fossil sources
in 2021.

Primary energy consumption in Germany in 2021. (Source: FNR)

To stop climate change, the energy use of fossil fuels must decrease — through energy efficiency and through a higher proportion of renewable
resources that replace coal, oil and natural gas. Due to the war in Ukraine, this change has become even more urgent: In order to become
independent of Russian natural gas, the federal government has passed comprehensive legislative changes with the "Easter package" that are
intended to accelerate the expansion of renewable energies.

If you only look at renewable energies in Germany's primary energy consumption, it is noticeable that energy generated from biomass accounts
for the largest share at 61% (biomass 54% and biogenic waste 7%) - ahead of wind energy at 21% and solar energy at 11% of renewable
energies.

Primary energy use of renewable energies in Germany in 2021. (Source: FNR).

The largest share of the energetic use of biomass is wood for heating purposes. In 2021, 171 TWH were generated from biomass - a share of
86%. Geothermal energy and solar thermal energy complete the picture with small shares each. In the area of @€electricity, the distribution is
different: 51 TWh come from bioenergy (the majority from biogas and biogenic solid fuels, e.g. via combined heat and power). Around 40% of
Germany's gross electricity production was generated from renewable sources in 2021: almost half of this from wind energy, 21.6% from
bioenergy and 21.4% from photovoltaics. In the transport sector, biofuels account for 5.7% of Germany's fuel consumption (2021).

7. Looking at the data on food and feed in the bioeconomy and against the background of ecological footprints, a successful
transformation according to the respective narrative is ...
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Mentality and consciousness

9. To what extent do you agree with the following statements?

I am happy about initiatives that simply try out sustainable ways of living, e.g. eco-villages, the Slow Food
movement.

We need more economic growth in the future, even if it harms the environment.

There are natural limits to growth that our industrialized world has long since reached.

For the sake of the environment, we should all be prepared to reduce our current standard of living.
We should not consume more raw materials than can be replenished.

We must find ways to live well regardless of economic growth.

I am willing to spend more on environmentally friendly products.

I trust in the forces of the free market. The market will ensure that what needs to change changes.
Sometimes I consciously treat myself to the very best quality.

When I go shopping, I always look for the best bargain.

I make it a point to wear clothes that are according to the latest fashion.

Whenever possible, I buy products that are fair trade.

not at all very

10. Do you consider these statements to be relevant drivers or obstacles for a bioeconomy transformation?

strongly
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I am happy about initiatives that simply try out sustainable ways of living, e.g. eco- O O O

villages, the Slow Food movement.

We need more economic growth in the future, even if it harms the environment.

There are natural limits to growth that our industrialized world has long since
reached.

For the sake of the environment, we should all be prepared to reduce our current
standard of living.

We should not consume more raw materials than can be replenished.
We must find ways to live well regardless of economic growth.
I am willing to spend more on environmentally friendly products.

I trust in the forces of the free market. The market will ensure that what needs to
change changes.

Sometimes I consciously treat myself to the very best quality.
When I go shopping, I always look for the best bargain.

I make it a point to wear clothes that are according to the latest fashion.
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Whenever possible, I buy products that are fair trade.
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