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http://thebreakthrough.org/index.php/programs/conservation-and-development/can-palm-oil-deforestation-be-stopped

Loss of habitat due to changing land use



http://www.guampdn.com/article/20131203/NEWS01/312030006/Mice-drops-help-kill-snakeshttp://www.nbcnews.com/news/other/two-thousand-mice-dropped-guam-parachute-kill-snakes-f2D11685572

Natural species in new places



http://www.guampdn.com/article/20131203/NEWS01/312030006/Mice-drops-help-kill-snakeshttp://www.cnn.com/2016/04/20/asia/great-barrier-reef-coral-bleaching/

Global impacts of industrialization



http://www.livingplanetindex.org/projects?main_page_project=AboutTheIndex&home_flag=1

Past ~50 years, humans x 2, animals / 2
The Living Planet Index (LPI) is a measure of the state of global biological diversity based on 
population trends of vertebrate species from around the world…  The global LPI as presented 
in the Living Planet Report 2018 (Figure 1) shows that a subset of 16,704 populations of 4,005 
species has declined by 60% in abundance between 1970 and 2014. The Living Planet Report 
2018 results indicate that species are faring much worse in freshwater systems and in tropical 
realms. Freshwater populations declined by an average of 83%, while realms - large regions 
separated by major barriers to plant and animal migration and therefore characterized by 
distinct assemblages of species - declined by between 23% and 89%, with the Neotropical and 
Indo-Pacific realms showing the steepest declines (89% and 64%, respectively).



https://www.nytimes.com/2020/04/08/science/coronavirus-poaching-rhinos.html

It’s getting worse…



What do you think?

Should bioengineers care 
about natural biodiversity?  





http://www.nytimes.com/2006/07/26/dining/26cream.html



https://en.wikipedia.org/wiki/Ocean_pout

Better ice cream?  You’re welcome!



Generally, how to decide right or wrong?



Any bioengineering opportunities?

1. Ignore
2. React
3. Prevent
4. Other

Land use
Invasive species
Climate change

Pollution

Regarding “Planet Health”

Extinction

“the question you ask frames the answers you get” — Tina Seelig

What do you wish for?  What do you want to make true by or before 2030?





http://reviverestore.org/about-the-passenger-pigeon/

http://reviverestore.org/passenger-pigeon-de-extinction-roadmap/

Let’s bioengineer back an extinct species?!



http://reviverestore.org/about-the-passenger-pigeon/

Read the genome of a living, near relative



http://reviverestore.org/about-the-passenger-pigeon/

Read the genome of a dead birds



http://reviverestore.org/about-the-passenger-pigeon/

Find differences between two genomes



http://reviverestore.org/about-the-passenger-pigeon/

Edit genome to match extinct species’



http://reviverestore.org/about-the-passenger-pigeon/

Inject edited DNA into brooding species



http://reviverestore.org/about-the-passenger-pigeon/

Raise revived species, no longer extinct



http://reviverestore.org/about-the-passenger-pigeon/

Release revived species into nature



http://reviverestore.org/about-the-passenger-pigeon/

Plan and deliver by c. 2035





http://patentsforhumanity.devpost.com/submissions/10871-semi-synthetic-artemisinin-for-treating-malaria

“Simpler” example — change land use by brewing 
medicines in place of farming traditional plants…



"Glucose can be produced in various ways: maize, sugar cane, 
potatoes.. 

Taking potatoes as a basis we estimate that 3 to 6 MT of glucose per 
hectare (4,5 average), 10 tons of glucose for one ton of artemisinic 
acid (2,2 ha per ton of artemisinic acid), 1,6 MT of artemisinic acid 
for 1 ton of artemisinin (3,5 ha per ton of artemisinin), so for the 
whole 200 MT artemisinin market around 700 ha for SSA 
For natural artemisinin: 

2 MT per ha dry leaf with lets say 1% content and 75% industrial 
efficiency yields a number of 15 kg of artemisinin. For one MT this 
means close to 67 hectares per MT of artemisinin. 

so for the whole 200 MT artemisinin market around 13 000 ha for 
Natural artemisinin closer to 25 000 in actual Chinese conditions. 

There is 35 times more land use with natural compared to SSA

It would be too simple and naive to consider that the issue is a debate of 
land use for food crop versus a cash crop such as artemisia annua. Most 
often this is not the case."
personal communication, Jim Thomas, ETC Group

“It seems that two average size potato farms in Idaho (supporting say  
100 seasonal workers between them with only very part-time 
employment) could theoretically replace  approximately 100,000 
growers in the global artemisinin trade.” 



FUTURES 
    WHEEL
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The futures wheel is a method for graphical 
visualization of direct and indirect future 

consequences of a particular change or development.



30https://study.com/academy/lesson/decision-making-wheels-definition-use-in-managerial-decision-making.html

To start a futures wheel the central term describing the change to 
evaluate is positioned in the center of the page (or drawing area). 

Then, events or consequences 
following directly from that 

development are positioned around it.  

Next, the (indirect) consequences of 
the direct consequences are positioned 

around the first level consequences. 
The terms may be connected as 
nodes in a tree (or even a web). 



31https://novelnarrative.blog/cause-and-effect/

To start a futures wheel the central term describing the change to 
evaluate is positioned in the center of the page (or drawing area). 

Then, events or consequences 
following directly from that 

development are positioned around it.  

Next, the (indirect) consequences of 
the direct consequences are positioned 

around the first level consequences. 
The terms may be connected as 
nodes in a tree (or even a web). 
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https://www.google.com/imgres?
imgurl=http%3A%2F%2Fwww.framtidsbygget.se%2FE%2Ftrendanalys%2Fimg%2Ffutures_wheel.gif&imgrefurl=http%3A%2F%2Fwww.framtidsbygget.se%2FE%2Ftrendanalys%2F&tbnid=6Fuxpa-
xtiNBbM&vet=12ahUKEwic_bO5mevoAhUyAzQIHSCmBo4QMygOegUIARD4AQ..i&docid=wCsCICsNFRv9HM&w=500&h=375&q=futures%20wheel%20examples&hl=en&ved=2ahUKEwic_bO5mevoAhUyAzQIHSCmBo4QMy
gOegUIARD4AQ#h=375&imgdii=Mwn3cFED0qxG1M:&vet=12ahUKEwic_bO5mevoAhUyAzQIHSCmBo4QMygOegUIARD4AQ..i&w=500



 BREAKOUT
FUTURES WHEEL
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2. Most surprising indirect impact?

1. Most important planet-health impact?

Home Brewing
All Medicines


