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Aim: To identify and explore key 

ethical decisions required in the 

future bioeconomy through 2125.

Approach: Combine

Ethics & Foresight

Academy of Finland 4 year 

Biofutures2025 Funded 

• Outcomes:

• Horizon scanning

• Sensmaking tools

• Delphi questionnaire (first 
round)

BioEcoJust project

Project consortium, funded by the Academy of Finland. 



Triangle of Relationships Among 
Humanity, Nature & Technology



Sensemaking Tools

Three socio-technical domains 

and the five BioWorlds are 

combined to produce a Sense-

making Framework 



• BioUtility - Nature is a valuable source of biomass for us to grow and harvest for new
products and services using increasingly efficient technologies.

• BioUpgrade - Living organisms are generally flawed, but some can be improved
through human interventions using sophisticated technologies.

• BioMimicry - Nature holds many perfect examples of how to accomplish complicated
tasks which we can learn from to create better, more sustainable technologies.

• BioRecovery - Radical technologies should be applied to degraded lands and de-
wilded places to rapidly recover ecosystems and reestablish their biodiversity.

• BioEquality - Humans must believe ourselves as equal to, not above, all other life on 
Earth; our technology should serve the purpose of protecting all ‘survivors’ of climate
change.

Bioworlds



Balcom Raleigh, Nicolas A. & Heinonen, Sirkka (2018) Entangling and Elevating 
Creativity and Criticality in Participatory Futuring Engagements. World Futures Review. 
https://doi.org/10.1177/1946756718807014

This is the Metaphore Molicule game



One fish said to the other, “I’m concerned 
about the quality of this water.” The other 
fish said, “What water?”



Initial 
Findings



What is a ‘Good’ 
Bioeconomy in 2075?

• “Full sustainability”, maintain a 
healthy planet

• “shift from fossil fuels to 
renewable sources”

• Inclusion, inter- intra-
generational equity

• “Biomass will no longer be 
used for energy”

• Circularity, “technologically 
mature”



What is a ‘Bad’ 
Bioeconomy in 2075?

• Inequality persists or is 
strengthened. 

• Only elites benefit.

• Use of resources still too 
high and planetary 
boundaries are exceeded.

• Companies greenwash 
themselves as ‘Bieoconomy’. 



Select the climate change pathway you think is most likely to occur

Respondents then answered: 

What decisions would lead to the pathway you selected? 

Who would make those decisions?



Part 2 Reframe – The Future Vignettes, example

GHOST FORESTS – large plantations of trees intended only for human use. They are genetically 

altered to grow so quickly and to preferred forms. Few if any animals and birds live there.

Respondents read a longer version of each vignette and then answered: 

What decisions need to be made to address this situation?

Who would you trust to make the above described decisions in the most ethical way?

On what basis or principles would an ethical decision be made?



Part 3 Reflect - What new questions do you have 
about ethics and the future of the bioeconomy?

“Are there alternatives 

for bioeconomy, if it 

demands increasing 

extraction of natural 

resources?”

“How to replace fossil 

products with 

bioproducts without 

degradation of natural 

environments?”

“Why is the bioeconomy

discussion focused so 

much on growth and very 

little on de-growth and 

sharing?”

“How can we maximize 

species survival?”

“How will human beings 

be modified by new 

technologies?”

“Is the driving force 

promoting the 

bioeconomy advised by 

correct carbon science 

and the value of 

ecosystem services?”



• Analyse of Round 1 (close reading + quantitative methods) 

• Synthesise questions and arguments for Round 2

• Begin identifying key variable, their impacts and uncertainties

• Produce draft scenarios to use in workshops

Next Steps



Thank You!

amtota@utu.fi Amos Taylor 

bioecojust.utu.fi

mailto:amtota@utu.fi


1. Inspired by the 3 parts of UNESCO Futures Literacy Labs.

Extra: Our Methodological Innovations
(1/2)

1. Reveal 2. Reframe 3. Reflect

Experts share their 

existing beliefs about 

bioeconomy futures

Experts are challenged 

by an unfamiliar 

bioeconomy future 

setting and vignettes.

Experts are asked for 

new questions and 

ideas about the topic

e.g. - ”What in your 

opinion would be a 

good global 

bioeconomy in the year 

2075?”

e.g. ”Which decision 

would you choose?”

e.g.”What new

questions do you now

have?”



Extra: Theory: Techno-Socio-Economical
Waves from Past to Future

7th Kondratieff 

2050 – 2100

Living Systems 

Technologies 


