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BRANCHES - Boosting rural

bioeconomy networks following

multi-actor approaches

« HORIZONZ2020 project

« 12 partners for Finland,
Germany, ltaly, Poland, Spain

e Duration 1.1.2021-31.12.2023
« Total budget 2 M€

« www.branchesproject.eu
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BRANCHES

BOOSTING RURAL BIOECONOMY NETWORKS

Background and aim

Bioenergy technologies are becoming more
innovative, advanced and diverse

New technological progress and knowledge to
foster rural bioeconomies has been created in

scientific projects

 The generated information and knowledge is in
danger of remaining untapped

BRANCHES fosters knowledge transfer of
innovative bioeconomy practices in agriculture,
forestry and rural areas to strengthen the
connections between science and practice

. Aim to foster renewable energy uptake in rural areas and boost
the regional bioeconomy
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BRANCHES-consortium has 12 partners from
five European countries: Finland, Spain, Italy,
Poland and Germany.
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BOOSTING RURAL BIOECONOMY NETWORKS

Approach

Information of currently available and
innovative bioenergy technologies and
recent research findings are screened an

summarized

The practice-oriented knowledge of the
most innovative and cost-efficient
solutions are shared to farmers, foresters
and practitioners via:

 Practice Abstracts

« Bottom-up oriented activities such as
workshops and showcases

(2]
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PRACTICE ABSTRACT

A minimum of 25 Practice Abstracts (PAs) are
produced to distribute knowledge of innovative
bioenergy technologies. Find all available PAs

BRANCHES

Climate-smart food production

The Qvidja organic farm is a pilot farm that follows the innovative
principle, taking into account both nutrient recycling and carbon
sequestration. The aim of the farm is to mitigate climate change
and toincrease biodiversity. In addition, emissions to Baltic Sea are
minimized.

Cows, horses and sheep graze on the farm. Carbon sequestration
and biological cultivation is the aim in the fields. All the fields (180
hectares) are on grassland, which aims to improve the structure of
the land. The farm is gradually switching into a crop rotation with
the emphasis on native species and nitrogen-binding plants.

In addition to food production, the farm has a biogas plant and a
wood gasification plant, from where the gas is utilized in electricity
and heat production. The farm also utilizes solar power.

Brass and manure from the farm are used as a feed for the biogas
plant. The produced biogas is upgraded, after which biomethane
can be used as a vehicle fuel or on heat and electricity production.

Biogas contains always around 40% of carbon dioxide. Instead of
releasing it ko the atmosphere, in Qvidja the carbon dioxide is fed
to DPower's biological methanation pilot plant, which utilizes mi-
crobes to produce methane from carbon dioxide and hydrogen.
Hydrogen for the pilot plant is obtained from electrolysis and from
the wood gasification unit. Plant's efficiency is 82%, and at its best,
the methane production can be doubled

Digestate from biogas plant is used as fertilizer on the farm. By im-
proving the soil structure and using recycled fertilizers according
to plant needs, nutrient leaching is minimized and carbon seques-
tration in the fields is increased. All work is done for the climate
and the Baltic Sea, biodiversity being the foundation for all actions.

KEY WORDS

Biomethane, carbon

neutral agriculture

COUNTRY
Finland

AUTHOR
Saija Rasi (Luke)
saijarasi@luke fi
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ADDITIONAL INFORMATION

The key principle of Ovidja farm is to control dimate change. and to protect Baltic Sea and biediversity, and this is reflected in all
practices and techniques used at the farm. One example of these practical contrel methods is plant-based carbon sequestration.

f of carbon sequestration in farms is affected by the assortment of carbon-storing plants present in the farm. For
th deep-rooted s plants are excellent at absorbing and storing carbon. In addition ko the assort:
0 an impact on the amount of stored carben,

and legus
arvesting has

s has been left to 15 cm instead of the pres
n releaseafter the cutting. The carbon sequestration of grassis based
centinuous vegetation cover and on photasynthesis resulting in deeper

from cutting. In the fields of Qvidja, the height of the g
documented to affect the duration of greenhouse gas e
on grass with number of growth cyeles [perenni
and wider root system. The carbon bind by the root

microbes improves the humus content of the soil. which is directly reflected in growth conditions and the secur
In additien, it improves the tolerance of the arable land against the extreme weather conditions caused by climate change

gisalso
and horses graze ulilizing a hastened past

stration of grass and plants. In Qvida. cows, sheep

I le grazing area only for a short time and then
move all at ence ta anather grazing area. This keeping the farm animals fed until the
cycle is repeated. Agroforestry, a g method where trees and bushes jated alongside crops, is also an effective
method of carbon sequestration. The broader b of plants in these farmland: improves the balance of microbes and
fungi that are beneficial for carbon sequestration ha of forest grow at the Qvidja Farm, utilizing the contiruous forest
management method, where the trees are allowed to reg ally. These agroforests contain different trees of different
size and age and thus retain their biodiverse ecosystem better than typical cultivated Forests. Wood ebtained from thinning is used
locally en the farm in the wood gasification process te produce heat and electricity.

Coordination: Johanna Routa - [Luke) johannarouta@lukefi Dissemination: itabia@mclink it www.branchesproject.eu

ABOUT BRANCHES

This project has received funding frum
the Europenn Union's Horizon 2020
reseach and inaovation

programme under grant agreement No,
101000375
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Drivers and barriers

0 In addition to knowledge transfer, BRANCHES
aims also to understand the drivers and
barriers behind the innovative and available
bioeconomy practices

: The drivers and barriers are based on
discussions with practitioners or related
technology providers while summarizing the
information for the Practice Abstracts and
while discussing the practices in workshops

: In addition, the technical and sectorial
partners of the BRANCHES consortium can
evaluate drivers and barriers according to
their expertise
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Ecological
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Socio-cultural § Pctllcy '&
forces / } legislation
; _ forces
Technological | Economic
forces / forces

Demographic
forces

DEPEST analysis tool is used for collecting the
drivers and barriers of the shared practices.
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Objectives of the presentation

« Explore drivers that promote the
adoption rural bioenergy technologies

« Discuss the barriers that hinder their
widespread implementation

« Presents case examples of rural
bioenergy solutions in which certain driver
or barrier applies
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Drivers for Rural Bioenergy Technologies
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o Economic opportunities
L2 Economic opp

gz’?%& Energy Self-Sufficiency and Security

@ @ @ 10



IN PERSON,
EUBCE pavii:

31st European Biomass Bologna
Conference & Exhibition 2023

Environmental benefits
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G L e e . . Bjoenergy production provides

i v ' SR, ecological benefits and reduction of
carbon footprint in heat, power and
transportation fuel production

« Benefits can be achieved throughout
the overall value chains
 Farmers, municipalities, industries..

« Harnessing value from agricultural side
products has also positive impacts on
waste management

 Reduces e.g., fire risk and need for landfilling

.....
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Benergy technologies play role In mitigating climate change. @
Photo: VTT.



Read more: Grass factory — from meadow grass to innovative materials

oS

Economic opportunities

Rural bioenergy production can create
employment and hence foster economic
growth in rural areas

Farmers can obtain new sources of income
by e.q.:
* Supplying feedstock for
bioenergy/bioeconomy plants

* Producing energy (electricity/heat)

* Producing transportation fuels such as
biomethane

An innovative example comes from Germany,
where local farmers cultivate meadow grass
and sell it for a local bioeconomy company
Biowert for biobased thermoplastics and

biogas production as a source of income
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Harvesting meadow grass. Photo: Biowert.



https://biowert.com/company
http://files.spazioweb.it/84/dc/84dc3516-7249-4725-a773-f33e7111cc38.pdf

Read more: From cereal straw to district heat: case Kisielice & Increasing
energy independency in a rural municipality: case Barciany
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e Energy Self-Sufficiency and Security

« Using local biomass sources:
* Promotes energy independence in rural communities

 Reduces reliance on imported fossil fuels and volatile energy
markets, at the moment, the cost of fossil energy is high

« As an example, a municipality of Kisielice in Poland
has replaced fossil fuel use in district heating with
heat generated from local by-product straw

 Cereal straw is bought from local farmers
e Ash returned for free to be used as fertilizer in the fields

ST « Another Polish municipality Barciany has steadily
S ST developed its energy independence and replaced coal
use in heating by:
 Biomass-based district heating using wood chips from trimming
roadside shrubs, and forest and garden residues as raw materials

* Geothermal heat pumps and solar PV supply heat for municipal
buildings

:Ev‘{vxn‘, { (% 3 1
e R T ol

Straw is a by-product of agriculture, that can be used for local energy @
production. Picture CIRCE.
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Barriers to Rural Bioenergy Technologies

High investment costs

Financial Constraints

Accessing finance

. Technology maturity, scalability, cost-efficiency, lack
Technological Challenges

of replicates

Policy and Regulatory Framework Inconsistent regulations
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Barriers to Rural Bioenergy Technologies

Financial Constraints

Technological Challenges

Policy and Regulatory Framework
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Financial incentive programs

Collaboration and partnerships

Technology maturity, scalability, cost-efficiency, lack

of replicates

Inconsistent regulations
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Barriers to Rural Bioenergy Technologies

Financial Constraints

Technological Challenges

Policy and Regulatory Framework

< &

s e B IN PERSON,
 } ONLINE
dss

Bologna

31st European Bioma
Canference & Exhibition 2023

Financial incentive programs

Collaboration and partnerships

Piloting projects and demonstrations
R&D to foster innovation and research

Inconsistent regulations
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Barriers to Rural Bioenergy Technologies

Financial Constraints

Technological Challenges

Policy and Regulatory Framework
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Financial incentive programs

Collaboration and partnerships

Piloting projects and demonstrations
R&D to foster innovation and research

Financial support mechanisms
Streamlined permitting and approval processes
Policies to facilitate R&D
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Read more: Hybrid solution to ensure energy self-sufficiency in a berry farm

Incentive Programs

° Ithﬁstment costs for bioenergy production can be
g
* Financial constraints can prevent uptake of the
technologies in rural regions

* Incentive programs/financial mechanisms such as
rants to support the investment costs can encourage
the adoption of rural bioenergy technologies

« |nvestment grant from Rural Development Fund was an
important driver for investment in a Finnish berry farm

* The farm invested into a hybrid energy solution
consisting of solar PV and a wood gasification unit for
combined heat and power production

« The farm consumes a lot of electricity throughout the
year due to berry freezing

* The hybrid solution enables the farm to obtain energy
self-sufficiency and to financially secure the operation
of the berry farm from increasing electricity prices

< &

The berry farm is energy self-sufficient thanks to the hybrid
solution. Photo: Luke

,
- ammde. ) &0 o J " .
Wood gasifier starts operating in late summer when the berry
season reaches its peak and is operated for 9-10 months.
Photo: Luke



http://files.spazioweb.it/5b/0d/5b0d4ccb-b1c0-4e1b-8850-b09bf1814a52.pdf

Read more: Manure-powered milk logistics
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Collaboration and Partnerships

* Collaboration and partnerships bring together different
stakeholders to share financial burden and create shared
benefits

E——— X eyl * Collaboration between food company and farm has
Cow manure can be used as a feedstock for rural biogas and

biomethane production. Photo: Valio

enabled rural biomethane production in Finland

 Biomethane production has a chicken-egg problem

* G@Guaranteed and stable demand is a prerequisite to
make the production profitable

A milk truck of a food company Valio has committed to
buy biomethane generated at a dairy farm

* New business opportunities and sources of income for
the farmer

 Reduced carbon footprint for the food company

Milk truck refuels its tank while it collects the milk. Photo: Sweco

21
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https://www.sweco.fi/en/insight/news/bio-gas-from-manure-filling-station-opened-in-haapavesi/
https://www.valio.com/articles/we-have-one-common-climate-and-that-means-everyone-has-to-be-involved/
http://files.spazioweb.it/7b/bb/7bbb02da-0451-40df-866b-caa413fe8390.pdf

Read more: Agricultural cooperative biogas plant

Collaboration and Partnerships

« Another example of a successful partnership can be found
from Theuma, Germany

« Partnership between municipal government and
agricultural cooperative has created a supply chain to oy PG s e
process locally sourced agricultural residues into biogas e~ o A ST N . (s

Wit : L
!F&Luu!ﬂﬂ -
- ‘-f“”‘ -

- Big parts of the community are involved in the value chain | QA& S S oo | —, s

and are benefiting from it: N,
 Farmers find use for agricultural and livestock residues

 Biogas and CHP plants provide employment in the
community

* Electricity and heat in the municipality are produced
and sourced locally, excess heat used by local
industries, e.g., wood chip drying

* Digestate from biogas production used as fertilizer in
local fields

@ Biogas production in Theuma. Photo: Sachsen.de



https://www.landwirtschaft.sachsen.de/veranstaltungen-zum-thema-biogas-12866.html
http://files.spazioweb.it/4c/13/4c137a2f-fded-4eaa-8fdb-0e482b81088c.pdf

Read more: Climate-smart food production

Research and Development

R&D needed to advance bioenergy technologies to
overcome technological challenges (e.g., maturity and
scalability) and to make technologies more cost-
efficient

Qvidja experimental farm in Finland provides
premises for versatile R&D for rural bioenergy
production:

* Biogas production
* Biological methanation
 Wood gasification

In biological methanation, microbes are utilized to
produce methane (CH,) from carbon dioxide (CO,) and
hydrogen (H-)

* The plant can utilize CO, separated from biogas process
 Hydrogen for the pilot plant is obtained from electrolysis

e Aim to obtain more biomethane from organic feedstock
and to reduce the demand of CO, purification

< &

Qvidja farm provides a R&D environment for various renewable
energy technologies. Photo: “The farmer isn't the problem, they

are the solution”

Lo
Z;@A% A Aé& AVAY Solar power

/\ ;
AL
@ CO + Hy+ CO, Water

electrolysis

Gasification plant
0

Electricity and CO,

%@ heat production CHy ) ,
\ Biological
methanatu‘:y{:H4
CH,

E@ W Vehicle fuel

Biogas plant

lllustration of energy production R&D at Qvidja farm. Disclaimer: The
figure reflects only VTT’s view Source: VTT.


https://www.youtube.com/watch?v=B6eAbiFlxTM
https://www.youtube.com/watch?v=B6eAbiFlxTM
http://files.spazioweb.it/2e/7f/2e7f05ab-e255-4561-90f4-9451f071ac7a.pdf

Conclusion and next steps

« BRANCHES project fosters knowledge transfer of innovative bioeconomy practices in
agriculture, forestry and rural areas

« Based on the on-going research in the project, main drivers and barriers identified for
rural bioenergy technologies are:

Main drivers
 Environmental benefits
* Economic opportunities
* Energy self-sufficiency and security
Main barriers
* Financial constraints
 Technological challenges
* Policy and regulatory framework
« Several good case examples already exist on how the barriers have been solved
« Elaboration of drivers and barriers continues in the BRANCHES project
* Final results at the end of the projectin 12/23

« In addition to identifying drivers and barriers, BRANCHES project will create policy
recommendations for selected biomass value chains in agriculture and forestry
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