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Welcome and framing (Maria Georgiadou, European Commission DG RTD & 

BIP Task Force 5 Co-chair)

Presentation of the BIP Task Force 5.2 report “Improving Digestate 

Valorisation: Novel Technologies & Research Needs” (Erik Meers, Ghent 

University & BIP Task Force 5.2 Leader)
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Speisser, TotalEnergies & BIP Task Force 2 member)

Discussion among experts and the audience (led by Laure Baillargeon)

Wrap up and closing (Laure Baillargeon)
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Introduction to the BIP and Task Force 5 

• The Commission’s REPowerEU plan set the target of 35 BCM of

biomethane by 2030.

• A new Biomethane Industrial Partnership (BIP) was established

upon the REPowerEU plan to ‘support the achievement of the

target and create the preconditions for a further ramp up towards

2050’.

• Scaling up the biomethane production is vital because of:

1. The need to reduce European dependency on natural gas imports from

Russia;

2. To achieve EU energy independence;

3. The high energy prices;

4. The aggravation of the climate crisis.The launch of the BIP by EVP Timmermans and Commissioner Simson on the 

28th of September during the European Sustainable Energy Week.
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Task Force 1 focuses on 
the creation of national 

biomethane targets, 
strategies and policies, 
feeding into the NECP 

process.

The goal of Task 
Force 2 is to identify 

and scale up best 
practices, initiate 

creative solutions and 
overcome barriers to 
speed up investments 

in new biomethane 
projects across the 

value chain. 

Task Force 3 works to 
identify the EU-wide 

potential for innovative 
(additional) biomass 
sources that help to 

achieve the 2030 
target.

The goal of Task Force 4 is 
to provide insights into 

best practices for efficient 
and low-cost biomethane 

production and grid 
injection.

Task Force 5 works to 
identify the current 
status of R, D&I in 

biomethane production 
and what is needed for 

innovation to be 
commercialised.

Task force 6 will work to 
contribute to unlock 

biomethane production 
in Ukraine, contributing 
to reduce dependency 
on fossil fuel imports 

from Russia.
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innovation to be commercialised. 

TF 5.1 focuses on evaluating current 

innovative technologies, including 

thermochemical, 

biochemical/electrochemical and 

biological technologies, for biomethane 

production and its subsequent 

commercialization

TF 5.3 is dedicated to improving methanation

technology to facilitate the valorisation of 

biogenic CO2, as well as the integrated

production of biomethane and green hydrogen

Task Force 5: Identifying the current status of R, D&I to 
improve biomethane production

TF 5.2 concentrates on 

improving and enabling

the valorization of 

digestate



Task Force 5: subgroups

Task Force 5 works to identify the current status of R, 
D&I in biomethane production and what is needed for 

innovation to be commercialised. 

TF 5.1 focuses on evaluating current 

innovative technologies, including 

thermochemical, 

biochemical/electrochemical and 

biological technologies, for biomethane 

production and its subsequent 

commercialization

TF 5.3 is dedicated to improving methanation

technology to facilitate the valorisation of 

biogenic CO2, as well as the integrated

production of biomethane and green hydrogen

Task Force 5: Identifying the current status of R, D&I to 
improve biomethane production

TF 5.2 concentrates on 

improving and enabling

the valorization of 

digestate



Closing loops



Closing loops



Biogas biorefineries

+
Purified CO2

Soil Enhancer

(In)

Biostimulants



Improving Digestate Valorisation: 
Novel Technologies & Research Needs

Presentation of the Report by Task Force 5.2

Download the 
report!



Improving Digestate Valorisation: 
Novel Technologies & Research Needs

Presentation of the Report by Task Force 5.2

Download 
the report!



16

Improving 

Digestate 

Valorisation

Novel Technologies & 

Research Needs

Agronomic use 

Mineral extraction

Extraction

Other compounds

Microbial valorisation

Ec. optimisation

Social acceptance

Trans-sectoral use

Environmental 

Impact



17

1.1 Agronom ic use of digestate 

• The effective organic  ca rbon (EOC)  a fter am endm ent of d igesta te derived  products and  

their forecasted build - up requires robust m odels and field - sca le va lida t ion of such 

m odels over suffic iently long periods (years to decades) . In this, a lso the net increase of 

EOC com pared to a  baseline of d irect app lica t ion of und igested m anure needs to be 

assessed to determ ine effect ive ga ins in carbon seq uestra t ion. This line of research needs 

to feed and  substantia te “carbon fa rm ing” princip les and  am b itions. 

• Fert iliser rep lacem ent va lue (FRV)  of d igesta te or liquid  fract ion of d igesta te needs to be 

better understood from  soil nitrogen dynam ics and crop ava ilab ility perspective. This in 

order to better understand the substitut ion potentia l of synthetic chem ica l  fertilisers –  a t 

the m om ent liquid  fract ions are found to have a  chem ica l fertiliser substitution potentia l 

but this needs to be further corrobora ted . This line of research needs to assess nutrient use 

effic iency of d igesta tes in raw form  or with m inim al trea tm ent (m echanica l separa tion)  

with expected  crop uptake as opposed to potent ia l losses to the environm ent.  

• Com bined use of p recision fa rm ing techniques (sensors, telem etric visua lisa t ion using  

drones or sa tellite im agery, variab le ra te app lica t ion etc .)  with the inherent heterogeneous 

nature of d igesta te ( in term s of com position)  needs to be researched. The com binat ion 

with precision agriculture, can help  to address the current ‘hand icap ’ these d igesta tes 

face com pared to synthet ic  chem ica l fertilisers, as being  them selves unform ula ted and  

unstandard ised  products in term s of com posit ion. 
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1.1 Minera l nutrient extraction and va lorisation 

• At the level of nutrient extract ion, m uch focus has been p laced  on N and P recovery 

techniques, yet by com parison less a ttent ion has been pa id  to recovery of other (m icro -

)nutrients. An expansion on the m inera ls being  investiga ted and assessed for recovery  

and  re- use is therefore m erited  in the upcom ing periods –  includ ing  K, S, Ca, Mg, Mn, Fe, 

Cu, Zn, B, Co, Mo.  

• Even though N and P recovery has been stud ied  in m ore deta il than other m inera ls, still 

rem aining  research gaps and opportunit ies need to be addressed a lso for these two 

m acro nutrients.  

o In term s of Nitrogen, technolog ies based  on adsorp tion, m em brane system s or 

b ioelectrochem ica l system s are st ill in lower TRL. 

o Technolog ies focusing  on Phosphorus can further expand on the various possib le 

precip ita tes beyond  struvite (e.g . vivianite, b rushite…) .  

o Also, m ore research is needed to extract P from  solid  fract ions so one tha t the 

result ing  OC rich soil enhancers a fter P- extraction could  be used as soil enhancer 

and the recovered P be va lorised separa tely as a  m inera l fertiliser. Ra tiona le for this 

required  decoup ling  of P and OC from  solid  fract ions, is the current high P 

sa tura t ion sta tus in agricultura l soils in agro - intensive reg ions ( so no to lit t le extra  

P required) , while these soils do require add it iona l SOC from  such solid  fract ions to 

increase soil hea lth.   

• Also, m ass ba lances and crop ba lances of the various m inera ls needs further scrut iny. For 

exam p le, when app lying  d igesta te derived products based on m acro - nutrient crop  

requirem ent, other elem ents m ight be added in insuffic ient am ounts ( requiring  add itiona l 

fertilisers)  or in excess ( lead ing to accum ula tion) . 

• This soil and crop - based inform ation needs to be transla ted in m ore refined d igesta te 

trea tm ent p rocesses tha t result in Ta ilor Made Fert ilisers (TMFs)  which are m ore c losely 

rela ted  to the com p lex crop and  site- specific  fert ilisa tion requirem ents for each of wide 

range of the abovem entioned m inera l nutrients.  

• Com binat ion of therm ochem ic (pyrolysis, gasifica tion, HTC)  in conjunction with anaerob ic  

d igestion has received increasing  a ttent ion and  cascades of b iolog ica l, therm ochem ica l 

and/ or electrob iochem ica l p rocesses form  a  la rgely under- exp lored research dom a in. 
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1.1 Extraction of other va luable com pounds 

• Biostim ula ting  effects of organic substances present in d igesta te in term s of stress 

a llevia tion or increased nutrient use effic iency are a t the m om ent insuffic ient ly understood  

from  a  m echanist ic perspect ive. Most exist ing  evidence of significant st im ula t ing  effects 

in existing  scient ific  and com m erc ia l litera ture are em p irica l in na ture without fully 

understand ing yet the underlying  princ ip les of induced  st im ula t ions.  

• Ferm ented or d igested b iom ass produce a  wide range of organics, such as vola t ile fa tty 

acids, which have econom ic uses within and outside of conventiona l agriculture. 

Com pounds such as acet ic ac id , ( iso)butyric ac id , p rop ionic acid , va leric acid , a ll can b e 

considered  as p la tform  chem ica ls for further va lorisa t ion pa thways.  

1.1 Microbial valorisation of digestate 

The potent ia l use of d igesta te for m icrob ia l cult iva tion in form  of funga l or bacteria l b iorefineries, 

for p roduct ion of enzym es or other added - va lue com pounds.  

Future stud ies are needed to invest iga te the potent ia l of d igesta te in a  b iorefinery with the a im  of 

ob ta ining : 

• Microb ia l act ive b iom ass to be used in agriculture as m icrob ia l b iost im ulant ( fertilisers)  or 

b iocontrol agents (p lant p rotection) . 

• New drug d iscovery. Microbes ferm enting  d igesta te m ight p roduce b ioactive m olecules 

for m ed ica l and/ or agriculture app lica t ions (ag rochem ica ls) . 

• Organic acids in chem ica l, food, and  pharm aceutica l industries. Recently, crude extract 

conta ining  c itric  acid  was used for b ioleaching of p recious m eta l from  RAEE [ 127] . 

• Enzym es (cellulase, am ylase, xylanase, m altase, laccase, p rotease, a lone or in cockta ils)  

[ 128]  for a  wide range of industria l app lica tions. 

• Eng ineered com posite construction b iom ateria ls 

• Mushroom  product ion 

• Another m icrob ia l pa thway potentia lly stem m ing from  d igesta te or d igesta te - derived  

nutrients is associa ted with m icro- a lgae product ion [ 129] , [ 130] . Although the authors 

va lida ted the com binat ions of AD and a lga l technolog ies, there st ill rem ains uncerta inty 

rela ting  to food sa fety on the fina l app licab ility of a lga l b iom ass grown on d igesta te. Bauer 

et a l. (2021)  [ 131]  p rovided an overview of the cha llenges and prospects of d igesta te as a  

susta inab le nutrient source for m icroa lgae. Further research is therefore needed to 

reconcile rea l and perceived risks assoc ia ted with this end use. Other non - food endpoints 

are a lso being  considered , such as use as fert iliser, b iofuels and b iost im ulants [ 132] . 

1.1 Trans- sectoral use of digestate 

In the previous chapter, a  non- lim ita tive num ber of a lternat ive uses of d igesta te has been 

m entioned . In rea lity, the a lterna tive non- agricultura l uses has been la rgely un- exp lored a t this 

stage. Considering the vast am ounts of d igesta te being produced  and  the ind ica t ive va lues this 

bulk resource can hold  for b iobased m ateria ls or other non - agricultura l endpoints therefore 

requires further research in a  broad range of possib le pathways. 
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1.1 Econom ic optim isation and socia l acceptance 

Future technico- econom ic research on the volorisa t ion of "fert ilisers from  d igesta te" should  focus 

on:  

• Cost reduct ion in fert ilisa tion by com p letely rep lacing  synthetic  fert ilisers with b iogas-

derived p roducts. effec ts of the conflic t in Ukra ine/ gas crisis, there has a lso been a  

staggering  increase in the price of nitrogen fert ilisers.  

• Invest ing  in technolog ica l innova tion/ m achinery/ effic ient m achine equipm ent for 

agronom ic d istribution for m axim um  opera t ion capac ity in p rec ision agriculture. The 

synergy between innovations in prec ision agriculture and the opportunit ies (and  

cha llenges)  of ut ilising  and va lorising  b iobased  products, which in orig in tend  be 

heterogeneous in na ture, offers m ultip le win - wins in environm enta l and techno- econom ic 

system ic im provem ents of the ent ire agro- food va lue cha in. 

• Market ing  effec t by prom oting  regenera tive ag riculture tha t ut ilises renewab le resources, 

spec ifica lly the use of renewab le fertilisers and  the elim inat ion of synthetic  fert ilisers. 

• Introduct ion within b iogas system s for the production, va lorisa t ion, and d istribut ion of 

renewable fertilisers derived  from  AD, centra lised and through consortia , to prom ote 

susta inab le agricultura l system s (precision fa rm ing and conservation agriculture)  thus 

m oving  towards approaches tha t lead to reduced waste m anagem ent and fertilisa tion 

costs for fa rm ers. 

In term s of soc ia l and societa l acceptance, the high va lue is c lear for those dea ling  with d igesta te 

yet is less known and less apprec ia ted  by those further away from  this genera l top ic . Acceptance 

am ongst end - users and policy m akers should  be further researched and understood in rela t ion 

to ava ilab le sc ient ific  evidence and  dem onstra tion, but a lso qua lity a ssurances guaranteed 

through sound m onitoring  schem es in p lace. Such system s a lso require due a ttention for dea ling  

with em erg ing  pollutants and a ttent ion to overlooked perform ance ind ica tors such as soil qua lity 

and b iod iversity.  

Policy and leg isla tion in them selves are not research ob jectives. Nonetheless, lessons learned 

from  EU projects need to find  a  product ive way of engag ing  and supporting  policy m akers a t 

European and nat iona l level. The leg isla tive fram ework rela ted  to b iob ased products, includ ing  

d igesta te a t the m om ent is in ongoing  flux of changes to stim ula te a  transit ion towards a  m ore 

susta inab le and m ore c ircular soc iety. Som e fram eworks are under eva luat ion or revision; others 

(such as the FPR)  have a  cont inuous eye for adop ting  innova tions and developm ents in the 

m arket, and yet other fram eworks appear to be in need of changes in order to m eet requirem ents 

arising  due to em erg ing threats and opportunit ies. 

As evidenced  in sect ion 1.2 above, there a lready exists a  significant and  bold  body of leg isla tion 

a t EU level a ffect ing  d igesta te and its possib le uses. As severa l stream s of research exp lore 

a lternative pathways of va lorisa tion, a  genera l policy could  fa vour leg isla tion tha t rem ains flexib le 

and becom es an enab ling  fac tor, ra ther than just a  controlling  m eans. Without rem oving 

boundaries tha t a re necessary to protect hum an and  anim a l hea lth, p revent pollution and  

m ainta in the equilib rium  of ecosystem s, fo r d igesta te research, developm ent and 

experim enta t ion, EU leg isla tion could  crea te regula tory ‘sandboxes’ as has happened  in other 

fields where uncerta inty due to technolog ica l com plexity and speed of developm ent suggested  

a  m ore cautious approach. An experim enta l sandbox is a  controlled  environm ent where 

regula tory restric t ions are tem porarily eased to a llow for innovation and  test ing  of new products, 

services, or business m odels. This concep t is often used in sectors such as finance, technology, 

and  educa tion to foster innova tion while m anag ing risks. In these sandboxes, com panies can 

experim ent with new ideas without the full burden of regula tory com pliance. This a llows them  to 

test the viab ility and sa fety of their innovations in a  rea l- world  setting  but within a  conta ined  and 

m onitored space. 

By creat ing  sandboxes, on the one hand  researchers could  enjoy a  reduced burden to c lear ex 

ante the regula tory fram ework in which they a re supposed to work, thus favouring  a ll possib le 

technica l solut ions. On the other hand, policy m akers and leg isla tors could  m onitor the evolution 

of the technolog ies with the doub le a im  of refining  exist ing  leg isla t ion (as seen above, som e of 

the EU regula t ions m entioned in 1.2 are undergoing revisions)  and creat ing  better cond it ions for 

the dep loym ent of technolog ies tha t, other things being equa l, a re prom ising  in term s of im proved 

use of d igesta te. 
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Further research should  be conducted to m ap the benefits of various d igesta tes towards soil 

qua lity, soil hea lth, soil b iod iversity and  soil organic m atter, depend ing  on the soil type and other 

param eters. Posit ive and ba lanced contributions in term s of organic  ca rbon and  m inera l nutrient 

household  require further invest iga tion. 

Digesta te trea tm ent system s as well as m onitoring  system s will require im provem ent to provide 

adequa te and transparent qua lity assurances. In the past, qua lity system s in p lace have been 

based on a  well- defined  list of inorganic pollutants and  lim ita t ive list of organics.  In recent years 

and in various reg ions, novel pollutants (or long existing  pollutants with em erg ing policy interest)  

have received new attention such as PFAS/ PFOS, am phetam ines or other com pounds. 

Also eva lua ting  potent ia l causes and solut ions for the rebound in selected ant im icrob ia l resistant 

genes in d igesta tes is c rit ica l.  



@Bioref_Cluster

Questions ?

erik.meers@ugent.be

www.biorefine.eu/newsletter



Welcome and 

framing by 

Maria Georgiadou 

Discussion among 

experts and the 

audience

Discussion among 

experts and the 

audience

Report presentation
by BIP Task Force 5.2

Preliminary 

findings
by BIP Task Force 2



© Biomethane Industrial Partnership 2023 24

Open discussion:
Slido question

What research needs you think are most important to

address?

a. Fertiliser NPK extraction and valorisation

b. Extraction of other valuable compounds

c. Microbial valorisation of the digestate

d. Trans-sectoral use of digestate

e. Economic optimisation and social acceptance

f. Environmental impact

g. Other

Insert Slido QR code here



Welcome and 

framing by 

Maria Georgiadou 

Discussion among 

experts and the 

audience

Discussion among 

experts and the 

audience

Report presentation
by BIP Task Force 5.2

Preliminary 

findings
by BIP Task Force 2



Biomethane Industrial Partnership

Biomethane 
Industrial 
Partnership

ESNI Conference, 18th of September 2024, 16:00-17:30 CET

USE AND VALORISATION OF DIGESTATES: A 
PRACTICAL REVIEW

Preliminary findings from the BIP report on



27

Scope of work 
and process



Initial scope of work
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Scope of work
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Two planned reports

1. Waste-based feedstocks (coordinated by FEAD)

2. Use and valorisation of digestates



Scope of digestates report
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• Benefits of (untreated) digestates for 

GHG emissions, soil and plants

• Current and good practices for return to 

soil &  barriers for adoption

• Role of (untreated) digestates in 

biogas/biomethane economic model

• Existing commercial processes (>TRL9) 

for transforming digestates into fertilising

products; benefits & barriers for further

deployment

Practical review of the 

current state of play and 

way forward for the use and 

valorisation of digestates
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Drafting team
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• Yvette Jones, Gas Networks Ireland

• Piero Gattoni, a farmer and President of 

Consorzio Italiano Biogas

• Claire-Lise Speisser, TotalEnergies

Drafting by

With help from
• Laure Baillargeon, BIP TF2 co-chair, DG 

GROW, European Commission



Drafting process
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Early 2024 Call for volunteers across the BIP membership

Mar.-Apr. 2024 Informal exchanges

Mid-April First online meeting on scope of work with all volunteers

May In-person meeting : confirmation of scope of work

June Gathering inputs

Summer 2024 First draft (drafting team)

September First draft circulated to volunteers

October Meeting to review comments, BIP consultation

November Publication (tbc)
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Preliminary 
findings



Biogas/biomethane with digestates’ return to soil…
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• Substituting fossil gas or electricity

• Reducing methane otherwise emitted by 

the initial feedstock (if landfilled or 

spread)

• Substituting fossil-based fertilisation

… allows reducing GHG 

emissions in (at least) 3 

ways

… fosters the European 

food security and 

independency

• Substituting of mineral fertilisation

• Nutrient recycling and management 

• Contributing to soil healthy conditions

• Reducing dependency on natural gas and 

phosphate rocks



Digestate are mostly used raw or separated

Raw digestate • Direct return to nearby soils (high 
transportation costs) 

Liquid/solid 
separation

• Distinct uses; solid part as soil amendment, liquid as 
fertiliser

Further post-
processes

• Better valorisation of nutrients

• Transportation when economically feasible

• Mostly done in highly vulnerable zones to N and P
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Untreated digestates…
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• Fertilising efficiency

• Neutral or positive impact on soil organic

carbon & microbiology

• Reduced pathogens

… present higher benefits

than the initial feedstock for 

soil and plants



Untreated digestates…
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• Ammonia and methane emissions during

storage and spreading

• Nitrates leaching

• Contaminants

… present risks that can be

mitigated by implementing

good practices for their use



Untreated digestates…
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• Review of existing processes

• Commercial stage (> TRL9)

• Many with economic model

• However facing barriers for further growth

and market deployment

… can’t be spread in certain 

regions of Europe where

processes are used to 

transform digestates into

exportable fertilising

products



Digestate-based…
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• Present benefits for soil and plants, 

typically higher than untreated digestates

• Can have a busines case

• Face market barriers to their further

deployment

… biobased organic and 

organo-mineral fertilisers



Remaining data gaps (non-exhaustive)
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• Non-agri based feedstocks

• Economic model (untreated and post-processed digestates)

• Local practices and encountered barriers

• Regulatory barriers and good practices 
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Preliminary 

findings
by BIP Task Force 2

Discussion among 

experts and the 

audience

Report presentation
by BIP Task Force 5.2



We’d welcome your views
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We’d welcome your views
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Slido.com with #EUBIP



Let’s see your views
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Slido results

https://urldefense.com/v3/__https:/wall.sli.do/event/o9E3DczALYxB6MrrLxkEQb?section=7c7cc95b-d1ec-4f1e-984b-5e98323d61fd__;!!DOxrgLBm!HGsm7rwwDYNNHqnOSeCfgp7sOmLdOyD2Yx2Oy31r4LlN7CcC2F-4-MLvkjjCwJCjqxtI06Hz2X42Dp9eXyqEEyyn_rOxNeeTa8ZMGr4$


Further contact
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By email

Claire-Lise Speisser, claire-lise.speisser@totalenergies.com

Laure Baillargeon, laure.baillargeon@ec.europa.eu

Joining the BIP

https://bip-europe.eu/get-involved/

secretariat@bip-europe.eu

mailto:claire-lise.speisser@totalenergies.com
mailto:laure.baillargeon@ec.europa.eu
https://bip-europe.eu/get-involved/
mailto:secretariat@bip-europe.eu


BIOMETHANE INDUSTRIAL PARTNERSHIP

ESNI Parallel session 4 – Market

September 19, 14:55 – 15:55

Driving circular fertilisers adoption in 

Europe. The FER-PLAY project partners 

showcase their findings on policy barriers 

hindering the uptake of the circular 

fertilisers selected in the project.

Don’t’ miss tomorrow session!

Q U E S T I O N S ?  Contact the BIP secretariat secretariat@bip-europe.eu

D O W N L O A D S  The published report is available on the BIP website: www.bip-europe.eu/downloads

M E M B E R S H I P Want to become a BIP member? Sign-up at www.bip-europe.eu/get-involved

F O L L O W  U S !        LinkedIn: Biomethane Industrial Partnership 

mailto:secretariat@bip-europe.eu
http://www.bip-europe.eu/downloads
http://www.bip-europe.eu/get-involved

