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NRR and EIP as drivers of restoration

Put in place measures
necessary to improve to
good condition by 2030 at
least 30% of area not in
good condition, by 2040 at

Commitment 13:

By 2043, increase
saltmarsh by 15%
compared to 2009

least 60% of area not in
good condition. By 2050 at
least 90% of area not in
good condition

levels, seagrass by
15% compared to
2024 levels and
create functional
oyster reef habitat at
ecosystem scales in 5
to 8 suitable English

Put in place measures to
re-establish listed habitats
where they do not occur
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Suitable seed supply as a barrier to up scaling restoration

Proportion of orders delivered on time in full

Considerations (variably

applicable):
Market | v’ Local broodstock
Submarket | v’ Bonamia free
Spat on larger substrate | I v’ Free from other notifiable
INCENES

spaton shell -
Single seed

0 2 4 6 8 10
Number of restoration projects (n=21)

v' Bonamia “tolerant”

v" Donor site matched in disease
and INNS status

v" Cost
m Delivered m Notdelivered

v Availability
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Project Aim

Develop a roadmap to greater reliability,
abundance and suitability of oyster seed
for European native oyster restoration
efforts, from hatcheries.
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EDULIS HATCHERY

PRODUCTION
zu Ermgassen, P.S.E.,Cucknell, A., Debney, A., Uttley, M., Preston, J. IN EUROPE

(2026) Roadmap to scaling up Ostrea edulis hatchery production in
Europe. Zoological Society of London, London UK.
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Strategic Roadmapping Process

* Establish context -NORA Production Working Group Workshop
-In person workshop at the Native Oyster Network UK &

. Define the Aims ~ — 'reland . ”
-Questionnaires to restoration practitioners and oyster
producers
* Define the SCOpe - Workshop at the Zoological Society of London 6-7t
October 2026
™
* Why? What? How? When? o
Establish a coherent logic I
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Roadmapping Timeline

- NORA Production Working Group Workshop (March 2025)

- In person workshop at the Native Oyster Network UK & Ireland (April
2025)

- Questionnaires to restoration practitioners and oyster producers (April-
June 2025)

- In person workshop to develop the strategic roadmap (Oct 2025)

- lterative improvement, in discussion with regulators and industry
representatives (Oct- Nov 2025)

- Launch for public consultation NORA 6 conference (Nov 2025)
- Incorporation of feedback from the consultation (Nov 2025-March 2026)




Roadmap to scaling up Ostrea edulis hatchery production in Europe

VISION 2040

Hatchery production of Ostrea edulis is increased to meet the tailored demands of
Europe-wide restoration and regenerative aquaculture efforts.

Product requirements and appropriate sourcing is clearly understood across both supply
and demand, with a wide range of broodstock genotypes available for purchase.

Clear, consistent and feasible regulation is in place for the movement of oysters from/to
restoration areas, shaped by scientific advancement.

This is supported by a skilled workforce available for European native oyster hatcheries
to deliver at scale.




Roadmap to scaling up Ostrea edulis hatchery production in Europe

BARRIER

Limited and inconsistent demand for oyster
seed from current restoration efforts and
regenerative aquaculture. Limited supply
of restoration appropriate products from
producers.

Lack of investment pipeline to scale up hatchery _

production.

RECOMMENDATION 3

Lack of clarity in the restoration community
about seed sourcing options and planning

timescales. RECOMMENDATION 4
Limited understanding of long-term ecological RECOMMENDATION 5
impact of source broodstock on genotypes and

disease status. RECOMMENDATION 6

Develop skills
pipeline for
hatcheries

Lack of guidance on oyster movement .' = l
applicable to restoration activities. “

Lack of skilled technicians to support scaling up
of hatchery production.
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Key stakeholder groups

Academia

Producer organisations

Hatcheries

Restoration networks

Practitioner

Regulators

Government

Education sector

Private Sector
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Roadmap to scaling up Ostrea edulis hatchery product

. Increase confidence

in the demand for
native oysters

Secure diverse
investment for
market growth

Develop a desision
ﬁ support tool for
practitioners to
identify suitable sead
prndunt and sources

. Address critical

knowledge gaps
of Ostrao edulis
genetios, develop
effective disease
screening tools

RECOMMEMDATION 5
Develop accessible
‘ guidance on the
maovement of oysters
for restoration
purposes

Develop skills
pipeline for
hatcheries

oo

Develop a business case an

oz

Raise awareness of the need for large scale oyster restaration Soaled up restoration efforts enoble guantification of bisdiversity and
ACADDMLE PRODUCDR OROANISATIONS RESTORATION NETWORKS PRACTITIOMERS

soosystam service benelits

OOAWIRNMENT PRADTITIONDREES ACADEMIA FREWATE SECOTOR

Menitor post deployment survival and growth to evidencs viability of restoration and aguasulture

af O sdulis

EOAVIRNMINT PRACTITIONDRS HATOMERIES PRIVATE SDOTOR

FRIVATE SECTOR FRAGTIMONERE GOWERNMENT HATGHERES

hMap current oyster on-growing network
ond capacity

ACADEWIS HATCHERES RESTORATION METWORKS
FRECIUCER GRBSHEATIONS

Collate Eurape-wide maps of notifiabls
dissases, including areas af unkrewn
disease stabus

ATADEWIS REGLLATORE PRACTITIGNERS
RESTORATHAN HETWORES

Secura research funding to address
knowledge gaps and optimise dissase
sereening bechnology

ACADEWLA JOVERNMENT REDULATORS HATOMERIES

Summarise the current legal
raguirements and restrictions on
movements both within and betweean
countriss and identify unosrtainty

ADADEMIA DOVERNFDNT RESTORATION NETWORIS
PRODUCER DROANISATIONE HATOHERIES

Map out existing skill gaps in Europsan
hatcheries

GOVERNWENT PRODUCER GRINIBATIONE
ECAICATION BECTOR HATCHERER

brbue investment strategies

OOWERKMENT PRODUCER DRIAMISATIONS PRIVATE SEOTOR

Online tool developed for prajects to identify

suitable seed supoly
FRODUCER ORGANISATIONS PRACTITIZMERS
REJULATORS RESTORATION NETWORKS

— Undertake ressarch on genatic strusture of native oyslers aeross Eurape

™ ACADEWIA HATIHERES RESULATORE

|
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BUNERMMENT P

Monitor incraassa in nn—gming
capocity

FRACTITIONERS AESTORATION HETWORKS
PRODIUCER ORGSR EATICNS

= Lorge-scales restoration is commenplace
ACADDMLA PRACTITIONERS FRODUCER OROAMISATIONS
PRIVATE SECTOR

BY 2040

Barine patural eapital markets include oystar reef restoration and
d seoure investment for seed production —| Co-develop prograrmme of support within govemnment ————s oG cetive aquaculbune

RGO ER ORBANEATIONS ATADEMLE PRIVATE SECTOR

F O edulis is widely adopted in regenerative agquaculbure.
FROGUCER ORBANSATICNS PRIVATE BECTOR .

Develop non-destructive testing methods acoeptable for reguloted movement of bivalves for restorotion

ACADEWIS HATGHERES REGULATORE

Understand the impact of provenanse, genetic diversity and diseose resistance on oyeler survival and fitress
ACADEMIA PRACTITONERE REGILATORS.

L

L Advance physiological understanding and bictechnology to enhance larval survival and fitness in hatcheries |
ACADEMIA HATCHERES

Develap cladr pan-Europedn guidance, that addresses identified regulatery uncertainty |
REDULATORS ACADEMIA PROOUCER ORIAMISATIONS PRIVATE SECTOR

Exparnd training progrommes in low trophic aguoculbure ond regensnative aguoculture

GOVERKUWENT PRODUCER SRGANIBETIONE EDLCATINM SECTOR HATCHERES

Updates to onlime tool
ACADEMIA HATCHERIES REQULATORS

Understand the risk profile of utilising
certified Bonamia free oyster seed from
Bonamio positive areas

ACADERA HATOMERIES REDULATIRS
L

Review disease monitoring practices and
regulations on the use of dissase resistant
or tolerant oysters

REGLAATORS SOWERMMENT
FRODUCDR ORDANIISATIONS AOADIERLE




Increase confidence
in the demand for
native oysters

Europe
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investment for
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knowledge gaps
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effective disease
screening tools

Develop accessible
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Roadmap to scaling up Ostrea edulis hatchery product

oo

oz

Raise awareness of the need for large scale oyster restaration Soaled up restoration efforts enoble guantification of bisdiversity and
ACADDMLE PRODUCDR OROANISATIONS RESTORATION NETWORKS PRACTITIOMERS

soosystam service benelits

OOAWIRNMENT PRADTITIONDREES ACADEMIA FREWATE SECOTOR

Menitor post deployment survival and growth to evidencs viability of restoration and aguasulture

af O sdulis

EOAVIRNMINT PRACTITIONDRS HATOMERIES PRIVATE SDOTOR

FRIVATE SECTOR FRAGTIMONERE GOWERNMENT HATGHERES

hMap current oyster on-growing network
ond capacity

ACADEWIS HATCHERES RESTORATION HETWORKS
FREDUCER OR3ANEATICNS.

Collate Eurape-wide maps of notifiabls
dissases, including areas af unkrewn
disease stabus

ATADEWIS REGLLATORE PRACTITIGNERS
RESTORATHAN HETWORES

Secura research funding to address
knowledge gaps and optimise dissase
sereening bechnology

ACADEWLA JOVERNMENT REDULATORS HATOMERIES

Summarise the current legal
raguirements and restrictions on
movements both within and betweean
countriss and identify unosrtainty

ADADEMIA DOVERNFDNT RESTORATION NETWORIS
PRODUCER DROANISATIONE HATOHERIES

Map out existing skill gaps in Europsan
hatcheries
GOVERNWENT PRODUCER GRINIBATIONE

ELAUCATION BECTOR HATCHERIER

Online tool developed for prajects to identify

suitable seed supoly
FRODUCER ORGANISATIONS PRACTITIZMERS
REJULATORS RESTORATION NETWORKS

— Undertake ressarch on genatic strusture of native oyslers aeross Eurape

E—

ACADEWIA HATIHERES RESULATORE

brbue investment strategies

OOWERKMENT PRODUCER DRIAMISATIONS PRIVATE SEOTOR

Monitor incraassa in nn—gming
capocity

FRACTITIONERS AESTORATION HETWORKS
PRODIUCER ORGSR EATICNS

BY 2040

= Lorge-scales restoration is commenplace
ACADDMLA PRAOCTITIONERS FRODUCER OROAMISATIONS
PRIVATE SECTOR N

Barine patural eapital markets include oystar reef restoration and
Dewvelop o business cass and secure investment for seed production —w| Co-develop prograrmme of support within govemnment ———— oG cetive aquaculbune

BUNERMMENT PRODUCER ORBANEATIONS ATADEML, PRIVATE SECTOR

F O edulis is widely adopted in regenerative agquaculbure.
FROGUCER ORBANSATICNS PRIVATE BECTOR .

Develop non-destructive testing methods acoeptable for reguloted movement of bivalves for restorotion

ACADEWIS HATGHERES REGULATORE

Understand the impact of provenanse, genetic diversity and diseose resistance on oyeler survival and fitress
ACADEMIA PRACTITONERE REGILATORS.

L Advance physiological understanding and bictechnology to enhance larval survival and fitness in hatcheries |

ACADEMLA HATOHDRES

Develap cladr pan-Europedn guidance, that addresses identified reaulatery uncertainty |
REDULATORS ACADEMIA PROOUCER ORIAMISATIONS PRIVATE SECTOR ;

Exparnd training progrommes in low trophic aguoculbure ond regensnative aguoculture
GOVERKMWENT PRODUCER DROAMIBATIONE ERUCATINY SECTOR HATCHERES

L

Updates to onlime tool
ACADEMIA HATCHERIES REQULATORS

Understand the risk profile of utilising
certified Bonamia free oyster seed from
Bonamio positive areas

ACADERA HATOMERIES REDULATIRS
L

Review disease monitoring practices and
regulations on the use of dissase resistant
or tolerant oysters

REGLAATORS SOWERMMENT
FRODUCDR ORDANIISATIONS AOADIERLE




Increase confidence
in the demand for
native oysters

Raise awareness of the need for
large scale oyster restoration

Academia, Restoration networks,
Practitioners, Producer
Organisations

BY 2029

Scaled up restoration efforts
enable quantification of
biodiversity and ecosystem
service benefits

Academia, Practitioners, Private
Sector, Government

Monitor post deployment
survival and growth to evidence
viability of restoration and
aquaculture of O. edulis

Practitioners, Academia, Private
Sector, Government

BY 2040

Large-scale restoration is
commonplace

Academia, Practitioners,
Producer Organisations

E——
®

Marine natural capital markets include oyster reef restoration and

* regenerative aquaculture

GOVERNMENT PRODUCER ORGANISATIONS ACADEMIA PRIVATE SECTOR i

PRODUCER ORGANISATIONS PRIVATE SECTOR

‘ > O. edulis is widely adopted in regenerative aquaculture.

Secure diverse
investrment for
market growth



" asessuiion | RECOMMENDATIONT |

Address critical
Z knowledge gaps

Increase confidence
of Ostrea edulis in the demand for
genetics, develop native oysters
effective disease

screening tools

Secure diverse
investrment for
market growth

O. edulis is widely adopted in
regenerative aquaculture

Producer Organisations, Private
Sector

BY 2040
BY 2030

Marine natural capitm

oyster reef restoration and

regenerative aquaculture

Producer Organisations,
Government, Academia, Private
Sector

Develop a business case and
secure government investment for
seed production

Co-develop programme of suppo
within government blue investment
strategies

Private sector, Practitioners, Producer Organisations,
Government, Hatcheries Government, Private Sector



RECOMMENDATION 3

Develop a decision
%] ]
support tool for
practitioners to
identify suitable seed
product and sources

Map current oyster on-
growing network and
capacity

Academia, Hatcheries,
Restoration Networks,
Producer Organisations

Collate Europe-wide maps
of notifiable diseases,
including areas of unknown
disease status

Academia, Regulators,
Practitioners, Restoration
Networks

BY 2028

Online tool developed for
projects to identify suitable
seed supply

Producer Organisations,
Practitioners, Regulators,
Restoration Networks

RECOMMENDATION 4

knowledge gaps
of Ostrea edulis
genetics, develop
effective disease
screening tools

x Address critical

Monitor increase in on-
growing capacity

Practitioners, Restoration
Networks, Producer

Updates to online tool

Academia, Hatcheries,

Regulators

BY 2030

Organisations

RECOMMENDATION 5

- Develop accessible

@ guidance on the
movement of oysters
for restoration
purposes



RECOMMENDATION 4

% Secure diverse & Develop a decision
p: imvestment for support tool for
Address critical markst growth practitioners to
knowl identify suitable sec _
o edge QG?S - O. edulis is widely adopted in regenerative aguaculture. product and sources
of Ostrea edulis PRODUCER ORGANISATIONS PRIVATE SEGTOR

genetics, develop
effective disease
screening tools

BY 2027

Secure research funding to
address knowledge gaps and
optimise disease screening
technology

Academia, Government,
Regulators, Hatcheries

RECOMMEMDATION 2 RECOMMENDATION 3

Undertake research on genetic structure
of native oysters across Europe

Develop non-destructive testing
methods acceptable for regulated
movement of bivalves for restoration

Understand the impact of provenance,
genetic diversity and disease resistance
on oyster survival and fitness

Advance physiological understanding
and biotechnology to enhance larval
survival and fitness in hatcheries

Academia, Hatcheries, Regulators,
Practitioners,

Updates to online tool
ACADEMIA HATCHERIES REGULATORS

BY 2030

Understand the risk
profile of utilising certified
Bonamia free oyster seed

from Bonamia positive
areas

Academia, Hatcheries,
Regulators

Review dism
monitoring practices and

regulations on the use of

disease resistant or
tolerant oyy

Regulators, Government,
Producer Organisations,
Academia




RECOMMENDATION 5

= Develop accessible

@ guidance on the
movement of oysters
for restoration
purposes

o207

Summarise the current legal requirements and
restrictions on movements both within and
between countries and identify uncertainty

Academia, Government, Restoration Networks,
Producer Organisations, Hatcheries

RECOMMEMNDATION 3

Develop decision
f‘agi support tool to

identify suitable seed

production at the

project level

Updates to online tool

Online tool developed for
projects to identify suitable seed

supply

BY 2030

BY 2029

Develop clear pan-European guidance, that
addresses identified regulatory uncertainty

Producer Organisations, Regulators, Academia,
Private Sector



RECOMMENDATION 6

Develop skills
pipeline for
hatcheries

ﬁ

BY 2030

Expand training programmes in low trophic aquaculture and
regenerative aquaculture

oor

Map out existing skill gaps in
European hatcheries

Government, Hatcheries, Government, Hatcheries, Producer
Education Sector Organisations, Education Sector



Scaling up restoration and seed production aligns with
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Wageningen Marine Research EMPA

and to AAC, Fish Health Inspectorate Scotland, Fish Health Inspectorate England and Wales
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