
This project has been funded by the EU’s INTERREG VA
Programme, managed by the Special EU Programmes Body
(SEUPB)

Marine Bio-Energy; 

what do third generation marine biofuels mean for society?

Disclaimer: The views and opinions expressed in this presentation do not
necessarily reflect those of the European Commission or the Special EU
Programmes Body (SEUPB).

Julie Rostan

Director of Studies: Dr Adam Hughes - SAMS

Supervisors: Dr Suzannah- Lynn Billing - SAMS, Prof John Doran - LYIT



METHODSINTRODUCTION RESULTS DISCUSSION NEXT STEPS

Third generation biofuels
 from microalgae and 

macroalgae/seaweed. 
sams.ac.uksams.ac.uk



METHODSINTRODUCTION RESULTS DISCUSSION NEXT STEPS

Third generation biofuels
 from microalgae and 

macroalgae/seaweed. 
sams.ac.uksams.ac.uk

First Generation biofuels
 produced from food 
crops such as corn, 
sugarcane, soy beans.

Second generation 
biofuels
 produced from 
cellulosic materials such 
as wood, grasses. 

Advanced biofuels
 produced from 
organic wastes such as 
cooking oils, trashes… 

EU Renewable energy targets:

2030, at least 40% cuts in greenhouse gas emissions and 14% renewables 

in road and rail transport.

Directive (EU) 2018/2001 of the European Parliament and of the Council on the promotion of the use of energy from 

renewable sources

Alternatives to fossil fuels
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Third generation biofuels
 from macroalgae/seaweed.

sams.ac.uk

First Generation biofuels
 produced from food 
crops such as corn, 
sugarcane, soy beans.

Second generation 
biofuels
 produced from 
cellulosic materials such 
as wood, grasses. 

Advanced biofuels
 produced from 
organic wastes such as 
cooking oils, trashes… 

Future use of seaweeds for energy 
industry (biofuels and high value 
products)
 Increase need of seaweed biomass
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Wild seaweed harvesting

 Seaweed aquaculture

Harvesting Laminaria hyperborea in 
Norway

SAMS seaweed farm 2016

fao.org

Third generation biofuels
 from macroalgae/seaweed.

sams.ac.uk

Future use of seaweeds for energy 
industry (biofuels and high value 
products)
 Increase need of seaweed biomass
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From Capuzzo, 2016 (CEFAS)
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Environmental effects?

Economic effects?

Social effects?

Scotland, Northern Ireland, Ireland

Knowledge gaps
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First generation biofuels Renewables Fossil fuels Aquaculture Seaweed harvesting

ASSUMPTION
The public perception is shaped by communications (media, social media, 

government, peers…) on other activities. It has the potential to influence the 
social acceptance and social licence to operate for local projects. 
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General public
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Public perception 
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Social Licence to Operate (SLO)
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LOCAL PROJECT
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Community of interest

General public

Local community

Public perception 

Social acceptance

Social Licence to Operate (SLO)

ACTIVITY

LOCAL PROJECT

ASSUMPTION
The public perception is shaped by communications (media, social media, 

government, peers…) on other activities. It has the potential to influence the 
social acceptance and social licence to operate for local projects. 

What is the perception about the production of seaweed biofuels 

among the general public in Scotland, Northern Ireland and Ireland? 
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GENERAL PUBLIC SURVEY

Mixed mode: online and face to face (Dillman et al. 2014)
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RESPONSES
Street: 380 responses
Online: 458 responses

Comments: 17,000 words 

CHI-SQUARE
α = 5%

General 
opinion

Perception 
environment

Perception 
economy

Perception 
community

Priority 
biofuels

Priority 
seaweed 
farming

Size Support Dialogue

Administration 
mode

X = 21.233 
df = 3 
p = 9.416e-05

X = 42.461 
df = 3
p = 3.203e-09

X = 7.755
df = 2
p = 0.021

X = 13.28
df = 2
p = 0.001

X = 12.646 
df = 2
p = 0.002

X = 10.36
df = 2
p = 0.006

X = 4.468 
df = 3
p = 0.215

X = 4.674
df = 3
p = 0.197

X = 8.27
df = 3
p = 0.041

df: Degree of freedom; p: p-value

Difference between administration modes:
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Higher awareness about seaweed farming in general 
than biofuels from seaweed.

Higher awareness in the online sample.

1. AWARENESS AND INFORMATION

Awareness seaweed 
farming

Awareness biofuels 
from seaweed

NO YES NO YES
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1. AWARENESS AND INFORMATION Willingness to receive 
information Preferred way to receive information 

NO YES

Awareness seaweed 
farming

Awareness biofuels 
from seaweed

NO YES NO YES
media   discussions    post        email        other
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Level of trust given to four different actors to provide transparent information about seaweed 
farming and biofuels

Scientist are the only receiving in large majority a high level of trust.

The level of trust given 

to the media 

medium and low
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2. PERCEPTION

General perception of farming 
seaweeds for biofuels

Very bad                 Bad Good               Very Good
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2. PERCEPTION

Positive comments

Comparisons to other activities: 
land biofuels, seaweed harvesting, fish farming, fossil fuel

Positive effect on local and global environment:
Green image, carbon sink, creates habitats

Social and economic benefits:
Jobs, cheap energy…

Space availability in the ocean

Efficiency:
Grows fast, cheap…

Worries and questions 

General perception of farming 
seaweeds for biofuels



General perception of farming 
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Very bad                 Bad Good               Very Good
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2. PERCEPTION

Negative comments

Too large scale required
Industrialisation and big companies

Effect on the environment:
Chemicals, monoculture, toxic

Analogies and comparisons to other activities:
Land biofuels, fish farming, wind farms, wave energy, kelp 
dredging

Efficiency and economy:
Costs, biomass required, priority other uses, too many 
other activities

Lack of knowledge:
Environmental effects, sustainability

General perception of farming 
seaweeds for biofuels
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2. PERCEPTION

Perception on the potential effect of seaweed farming on the environment, economy and community



3. SIZE

METHODSINTRODUCTION RESULTS DISCUSSION NEXT STEPS

Location: small farms are preferable close to 
the coast and large farms would be more 
acceptable offshore.  

Small farms would be better to start the 
activity and assess the environmental effects. 

Large-scale seems to represent big 
corporations and damages to the environment.

Need of a larger size for the activity to be 
economically viable.

Maximum acceptable size of a seaweed farm 
(   1-5    ;    6-10  ;        11-20      ;   >20 football pitches )



4. POTENTIAL SUPPORT
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Potential support and willingness to engage in dialogue 
in the case of a seaweed farm project in their backyard

Supportive comments

Beneficial for the environment: 
global and local 

Social benefits: 
opportunity to maintain small rural communities, 
renewables, job creation, positive to local economy

Technics:  
Better source of energy, not giant infrastructures

Worries 
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Potential support and willingness to engage in dialogue 
in the case of a seaweed farm project in their backyard

Opposed comments

Environment:
Locally damaging, economic concerns more important 
than environment, overexploitation

Life world and economy: 
Smelly, traffic, visual impact, houses values, 
infrastructures. 
Negative effect on tourism and other activities

Company: 
Companies aiming for profit, unfair consultation processes

Technics: 
Monoculture, size

4. POTENTIAL SUPPORT
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Potential support and willingness to engage in dialogue 
in the case of a seaweed farm project in their backyard

Dialogue comments
“opposed until I know more”

or
Want to know everything before to give entire 

support: 
technics, company’s intention and vision for the local 

community, the effects on people and on environment. 

Expectation:
Honesty and transparency from the company

Establish trust and relationship with the company. 

To be heard and involved .

Willing to have opportunities. 

4. POTENTIAL SUPPORT
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General positive public perception 
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General positive public perception 
However negative perceptions are not insignificant
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Dialogue

Location

General positive public perception 
However negative perceptions are not insignificant

Support under conditions: 
Environmental impact

Life world
Dialogue with the company

Size and location
What is the balance between these parameters?
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Dialogue

Location

General positive public perception 
However negative perceptions are not insignificant

Support under conditions: 
Environmental impact

Life world
Dialogue with the company

Size and location
What is the balance between these parameters?

Size and company
Industrialisation/local ownership/ large corporations 

 Under which model seaweed farming would be 
viable and acceptable?
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General positive public perception 
However negative perceptions are not insignificant

Support under conditions: 
Environmental impact

Life world
Dialogue with the company

Size and location
What is the balance between these parameters?

Size and company
Industrialisation/local ownership/ large corporations 

 Under which model seaweed farming would be 
viable and acceptable?

Exhaustive information about potential projects rather than general 
information

What communication strategies should be 
adopted for SLO?

Dialogue

Location
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Scenario developments

Policy makers

Seaweed industry

NGO’s

Scientists

Environmental impact

Life world

Dialogue with the company

Size and location

No SLO SLO

Economic viability

No economic viability



Thank you
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