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Outline of the talk

G GENIALG

1. From Ecosystem Services to NCPs from seaweed

farming

2. Methods to estimate the material socio-environmental
benefits from seaweed farming activities in Europe

3. Non-monetary value estimation from NCPs benefits

This project has received funding from the European Union’s Horizon 2020 research

and innovation programme under Grant Agreement no. 727892 (GENIALG). AVYAVVAV VA genia IgprOject.eu




Quantify the benefits of seaweed cultivation, using the ecosystem services approach

Nature Contribution to People (NCP) @%;GE[\"
of seaweed farming

Definition

Nature’s Contributions to People are all contributions ipbes
of living nature to people’s quality of life (Diaz et al. 2015).

Developed by IPBES, this novel framework includes the role that humans play
in the arise of benefits from nature is integrated.

Why apply this framework?

The central role that socio-cultural dimension plays in defining all links
between people and Nature; it encompasses co-production processes which
makes it more suitable application to human made structures.

How it is applied?

Similar techniques applied for other ecosystem services frameworks. Benefits
from Nature are identified, and valuation (monetary and non-monetary)
techniques are used in order to estimate the value of those benefits.
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ipbes

NCPs of seaweed farming:
the framework
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Identification of NCPs from

seaweed farming \’%’ GENI

> Literature Review to identify already assessed Ecosystem
Services and Nature Contributions to People

» Experts Consultation: Through an on-line survey distributed
among partners and stakeholders from the GENIALG project
(March-June 2019)

» Objectives of the survey:

- ldentify which NCPs are recognized by stakeholders
- Differences between open-sea and land-based activities in
terms of the benefits they provide

This results guided the NCPs and benefits we focused in the next steps.

This project has received funding from the European Union’s Horizon
and inno 10 o nme tinde 3 Aocreeme QQ



Non-monetary value of NCPs
benefits

G GENIALG

The value of non-material benefits

Among all the benefits from seaweed aquaculture, there are non-material
benefits that contributes to our human well-being, beyond the economic
values of seaweed biomass in the market.

Selected NCPs from Seaweed Farming

1. Habitat creation and maintenance 12. Food and feed

4. Regulation of climate 13. Materials, companionship and
labour

5. Regulation of ocean acidification | 14. Medicinal, biochemical and
genetic resources

. 7. Regulation of coastal water 15. Learning and inspiration
~ quality

9. Regulation of hazards and 16. Physical and psychological
extreme events experiences

11. Energy 17. Supporting identities



Non-monetary value of NCPs

benefits \ﬂﬁ” GENI

* Non-material benefits are the socio-environmental contribution that do
not have a market value. Using deliberative and participatory processes
to elicit preferences, importance/ from stakeholders.

* Focus groups (Q-method) sort 21 statements according to how those
statements fit into their beliefs and understandings from most agree to

Stakeholders workshops provide
the opportunity to elicit
preferences about values (non-
monetary and monetary) of
nature in a deliberative manner

This project has received funding from the European Union’s Horizon 2020 research

and innovation programme under Grant Agreement no. 727892 (GENIALG). WWW. ge N ia Igp rOject .eu



Stakeholders Workshops results QﬁbGENl

Country Ireland Portugal France Scotland  Norway
Location Galway Aveiro Roscoff Oban Oslo
Dates 21/11/19 30/01/20 14/02/20 19/02/20 25/02/20
Partners ISC ALGAplus CNRS SAMS Bellona NGO
Stakeholders
Seaweed Producers 7 3 5 8 8
Researchers and academics 13 14 7 18 7
Seaweed Industry/users 2 6 3 11 1
Community organization 3 8 12 5 4
representative
NGOs - 3 1 1 3
Regulatory bodies -
Donor organizations 2 - - - -
Total Participants 27 36 27 64 27

This project has received funding from the European Union’s Horizon 2020 research

and innovation programme under Grant Agreement no. 727892 (GENIALG). WWW.gen ia IgprOject.eu




Stakeholders Workshops @:GENl
Q-method RESULTS ’

Economic (indirect and Well-being and health  Ethical values and
option values) legacy

HIGEST RATED STATEMENTS

Seaweed aquaculture must Good coastal water quality is  Future generations should
be economically feasible and  important for my well-being have access to seaweed
profitable aquaculture resources and

opportunities

Seaweed aquaculture Seaweed provides minerals Genetics and cutting-edge
contributes to reduce the risk techniques is important in
of eutrophication in coastal Europe

communities while providing
an economic input

Natural environments can Sustainable development and
increase my sense of pleasure Climate Change adaptation
and mitigation are important




Stakeholders Workshops @:GENl
Q-method RESULTS

Economic (indirect and Well-being and health  Ethical values and
option values) legacy

LOWEST RATED STATEMENTS

Seaweed aquaculture may Seaweed aquaculture Seaweed aquaculture is
create the opportunity for facilities are places for identified as an activity that is
more efficient form of diseases outbreaks in local part of the local heritage of
renewable energy from flora and fauna my community

biomass

Seaweed aquaculture Seaweed aquaculture

contribute to reduce the risk  produce unpleasant smells
of eutrophication in coastal

communities while providing

an economic input

Seaweed aquaculture is an
economic profitable activity




Stakeholders Workshops &%’ GENI

Multi-Criteria Decision Evaluation (MCDE) allows comparison of ecological
objectives with socio-cultural and economic ones in a structured way. The
MCDE identifies the preferences or weights the stakeholders assign to the
various criteria.

In which component of the ecosystem would you invest for each value?

Seaweed Nutrient Coastal Leaming

a Habitat and | Carbon Uptake Protection | Seaweed | Sealdand- | and new Supporting
quaculture | 700 9 . ; . i

components Biodiversity | Storing (water form floods | hiomass scape technologies | identities

quality) and storms development

Indirect
values
(el jobs
Economic | creation)

values Opportunity
values
(future
projection)

Instrumental
value (well-
being and
Social recreation)

values Social and
community
structure
value

Existence
Ecological | and

values Inhentance
value




Stakeholders Workshops

MCDE: Results
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Assigned importance to each component of the socio-ecosystem by country

France Ireland

B Carbon Storage
B Habitat and biodiversity
B Learning and development

W Seaweed biomass

(WTP for the NCPs)

Norway Portugal Scotland

B Coastal protetion
B Landscape
B Nutrients absortion (water quality)

B Support identities (produdness)

Highlights:

» Highest WTP in France for
seaweed biomass and in
Ireland for habitat and
biodiversity.

» Habitat and biodiversity,
learning and development
have equal WTP across all
countries.

» Differences among
countries for coastal
protection, carbon storage
and support identities.



Stakeholders Workshops
MCDE: Results

Assigned importance to each component of the socio-ecosystem by type of value
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Ecological values

M Carbon Storage
M Habitat and biodiversity
M Learning and development

W Seaweed biomass

(WTP for the NCPs)

Economic values Social values

B Coastal protetion
B Landscape
® Nutrients absortion (water quality)

B Support identities (produdness)

G GENIALG

Highlights:

» The higher WTP in ecological
values is for Habitat and
Biodiversity.

» The seaweed biomass and the
learning and development of
new technologies are the
largest in economic values.

» Social values are the most
diverse ad found in the
majority of the ecosystem
components



Stakeholders Workshops £ :GENI

The value of the seascape: Aesthetic valu

Aesthetic valuation focuses on an individual feelings by using a Picture based
Choice experiment for the seaweed farming landscape value

Objective: to value the importance of landscape aesthetics related to
seaweed farming

Which landscape would you prefer?

A B

Picture Pairs Example




Stakeholders Workshops

Aesthetic valuation: Results

Highest valued attributes were renewable energies, port area,
biodiversity and costal

maritime traffic,
present.
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Stakeholders Workshops

Aesthetic Valuation: Results

Most preferred attributes by EU countries
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Stakeholders Workshops
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The predicted benefits value: Future visions

Word Clouds and frequency plots by country:

France: Shellfish, hatchery, research, small and bioremediation.
Norway: Production, off-shore, carbon, food and industry.
Portugal are knowledge, Aveiro, water, AlgaPLUS, region and system.

France bioremediation Norway industry -
'3*1.2“53“”5’ boats e OFf-shore
diffferent ntegrated responsible
hatChery cinroid i “nmet - quality mgrket‘sl Ilbw“ﬂ::{kﬂ
’ accepled compiniety inte werne yiable
3 - forecast
- "~shellﬁshgman productlon
artificial antage .‘h"" r‘!'dc areg: caTbOn sociely
I'CSC&I'}CP bio lUIUI'n% it Mrhing  cistions value us:d consial Wind development
power b, . L Space “mmg.;.ne established ™ storage

lﬂlform mar[nc d cconomically

elicient

I I ]
& o

‘0{5\}0“ & c,a‘“o <

Wmﬂch abon ECOSYStEm

5

I 5

0 IIII 0
ab\

a“‘l
%‘\G\‘& “3\0‘\ ?‘.

dilTerents

F =N

w
IS

Freq
L]
Freq
3+

e\"‘e

environmental lot esfusary

popultion ClI'Cl]]aII‘I biomass
consumption _acally
P conditions algaPLUS

conpanies
penple legislation benefits nulrivnls:

sall
i productiontis s well "‘E“g

=nkiiowledges:

k nowhow Areis compuny
o food kn%f‘;a'gf 1nteuratcd

ne
CLOIIDITI)’ apphcalmn s

Portugal

fish _region ® . Water
w" . system
V elro mngfo".,\‘-?:ii::

abandoned

9_
0.

O @€ 0% o e
@\Bﬁg P\\ie \N?\(gg?\' ge‘é\ 5\!5k

Freq
@




The Multi-attribute value Theory and
the total aggregate function. Holistic
Valuation

G GENIALG

Proposed Methods =, Stakeholder Workshops
— » Perpectives and preferences
Biodiversity assessments
Ecological Values —— | Input-Output assesments elicitation
» Environmental economics
Q-methodology
methods

Social Network Analysis

CulturalValues  —— | Preference ranking/rating

Photo-elicitation
Mental Models Multi Attribute Value

> Theory (MAVT):

> Future Scenarios

Alejauow -uopN

- The Value Function
(Holistic Valuation)

Market-based methods
Avoided cost

Productivity function
Replacement costs

Hedocnic pricing

Contingent Valuation

Choice modelling experiments
Benefit transfer

Environmental economic methods
> Feed from data from other WPs
> Desk work

Aielsuolp

Monetary Values —

This project has received funding from the European Union’s Horizon 2020 research

and innovation programme under Grant Agreement no. 727892 (GENIALG). AVYAVVAV VA genia IgprOject.eu




Next Steps @E’ GENI

* The data gathered will contribute to use the methods for a holistic value of
the benefits from seaweed aquaculture (Multi-attribute Value Theory)

* It allows for a simultaneous accounting of attributes characterizing the
three dimensions of sustainability: economic, social and environmental.

Deliverable 6.7 — Report/manuscript (for submission to peer-reviewed
journal) presenting the ecosystem services assessment for tested seaweed

farms, CIIMAR
Deadline: month 46th (December 2020)

Publications planned:
1. Identification of NCPs
2. Monetary Valuation
3. Non-monetary valuation
4. Holistic Valuation, Multi-attribute value theory

This project has received funding from the European Union’s Horizon 2020 research

and innovation programme under Grant Agreement no. 727892 (GENIALG). WWW. ge N ia Igp rOject .eu
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* First attempt to deliver a holistic understanding on the benefits
seaweed farming can provide in Europe

Conclusions

* Seaweed cultivation is a growing industry with the potential to
contribute to the provisioning of ecosystem services, comic
development ad well-being

 Multidimensional importance of habitat and biodiversity, and
social learning and development for seaweed development

. oy This project has received funding from the
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Assessing the socio-environmental benefits of
seaweed farming

Contact details:

Isabel Sousa Pinto ispinto@ciimar.up.pt
Sebastian Villasante sebastian.villasante@usc.es
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