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Henri Rousseau, Eve in the Garden of Eden 
 

ow we all long back to the Golden Age, when man 
lived in peace and justice and in harmony with nature. 
The Garden of Eden. The pre-agricultural times. But 

why did the Golden Age end? Why were we kicked out of the 
Garden of Eden?  
 

– The truth is: we left because we’re stupid animals, the rest is history.  
 
Now the time has come, however, to take our planet back. We don’t need to Terraform Mars or 
other celestial objects to survive as a species, we just need to Terraform Earth back into the golden 
state it once existed in, and then go beyond that! This requires us to think outside the 11,000 year 
old box that constitutes our current food system. Once you do that you realize that the solution is 
really simple: put biodiversity front and center and then go from there. You don’t even have to 
sacrifice market economics – it will work for you.  
 
If the right knowledge, technology and business models can be applied at scale, Earth can be 
restored within a few decades and we can bring back depleted land. At the same time we can give 
subsistence farmers opportunities to feed themselves and raise themselves out of poverty. In fact, it 
is hard to see how Terraforming could happen at scale without activating the world's smallholders. 
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But first the background 
 
Our current food system all began with the Natufian culture in the Middle East during the Stone Age, 
some 11,000 years ago. The Natufians invented farming, then started to domesticate animals and 
here we are today, hitting the brick wall of climate change. The Stone Age innovation focusing on 
farming specific grains at scale let us time-shift food by drying and storing it, enabling us to feed 
cities and keep armies moving. Today, almost every part of Earth have been touched and changed by 
man and we have reached our planetary limits. We have hit the dead end of the road we started to 
travel 11,000 years ago.  
 
The understanding that biodiversity is the source of everything is starting to seep in. It is in the 
myriad of microorganisms in the soil that we might find the next antibiotics. Healthy ecosystems kill 
off pandemic viruses like Covid 19 in no time and can bring us all the food and nutrition we need. 
 
But this also requires us to build a food system that has biodiversity at the core.  
 
Today we don’t have such a system, but rather a demand and supply system where the global food 
system demands of farmers that they produce the 12 plants and 5 animals that can be processed 
efficiently in factories and that currently gives us 75 per cent of our calories. The results are supplied 
to all consumers out there, mainly in a processed form, optimized for transportation and 
consumption in the urban areas to where 80 per cent of all food goes.  
 
It is not surprising that the optimization of single plants and animals have overtaken the optimization 
of the ecosystem and that the only successful farmers are the ones practicing industrial scale 
monoculture methods. It is not surprising either that the world’s two billion smallholders have been 
squeezed, that food culture has been lost and that we see rampant malnutrition even in places 
where “food” is everywhere.  
 
As animals we cannot comprehend the full complexity of the ecosystem and as economic beings we 
cannot construct industrial methods and systems that can handle the output of a myriad different 
plants and organisms and convert those to food in urban areas. The economic rules of specialization 
and the advantages of scale stand in bright opposition to biodiverse ecosystem. At least they have 
until now. 
 
Let us not preach about the shortcomings of the current food system, but instead point to a better 
one, still existing under market economy rules, but one that provides for nature and, hence, 
mankind. This is where the word Synecocultureä comes into the picture – the foundation on which 
we build our ambitions to Terraform planet Earth.  
 
 
 

  



Enter Synecoculture 
 
At the core of Terraforming is the new farming paradigm Synecoculture, developed by Sony 
Computer Science Laboratories (Sony CSL), that draws on hyper-diverse ecosystems, augmented 
beyond what nature herself can provide, enabling the reclaiming of lost land and resulting in hyper-
productivity through hundreds of different plants growing together.  
 
The method has as its underpinning theories of complex systems and how the various parts in such a 
system interacts with other parts. It is high-tech on the splitting-atoms-level, but yet manageable for 
any farmer or hipster farmer-to-be. 
 
And complex nature is. The Earth contains more than 300,000 plants of which 30,000 known species 
are considered useful with applications in food or materials, but agriculture is presently focused 
toward growing a small number of specific crops, approximately 200, with a few dominants. This bias 
is destroying the natural environment and damaging biodiversity throughout the world.  
 
A multitude of issues must be considered when trying to optimize growing food. Combinations 
abound as to which plants to plant, associations between plants, and how to control vegetation 
succession afterward. Every plant in a Synecoculture field grows together and matures at different 
stages depending on shadowing, proximity to other plants etc. Learnings have amassed over 
millennia of farming, but since the days of the green revolution of the 1960's, those learnings have 
had to yield to massive industrialization of all parts of the food chain. Providing many secure calories, 
the green revolution was a success. However, the price we pay today in the form of depleted soils, 
monocultures and food-related malnutrition.  
 

 
A schematic description of the Synecoculture farming process.  

 
 
But there is a new way of amassing the "wild" knowledge of yesteryear. Big data analysis and AI are 
extremely powerful, direct tools for learning these combinations and communicating them to other 
people. As animals, we humans do not immediately understand how plants attempt to grow or how 
ecosystems attempt to skillfully circulate materials. Using various sensors to measure environments 
and activities of diverse lifeforms makes it possible to acquire information with multi-scale resolution 
and consolidation regarding the current state of ecosystems. We believe that we can transform this 
information on nature's dynamics in a form that humans can understand its long-term consequences. 



The intention is to harness the power of AI to understand complex ecosystems that are too difficult 
for the human mind alone to comprehend, and apply the findings to further initiatives. 
 
This is the post-industrial way to approach the big food production question of our times. We need 
not sacrifice nature on the altar of food production. Rather we can work with nature. While 
Synecoculture in its most basic form is growing more plants together than we thought possible, 
technology can help further augment nature. 
 
For once, theory is matched by practice. Proving tests conducted in Japan and sub-Saharan Africa 
have created amazing results in the form of yield as well as massive soil regeneration. Plants seem to 
like being together en masse and not just with other plants, but with everything from microbes to 
animals. And plants produce the soil, not the other way around! 
 
This method of farming has more in common with the pre-agricultural world than our “modern” food 
production system. The science of Synecoculture,  actually exposes the lack of understanding we 
humans have of our ecosystem. In trying to tame nature, we have worked against her, but if you 
work with her, she provides plentiful. 
 
How plentiful? Let’s cut and paste from a scientific article on Synecoculture: 
 

Yield Performance  
The summary of harvest record of 4-year (June 2010 – May 2014) and 1.5-year (June 
2015-November 2016) experiments, respectively in Japan and Burkina Faso, is listed in 
Table 5. Compared to conventional market gardening in the same region, 
synecoculture result in Japan achieved about 2-fold productivity and 5-fold 
profitability after cost deduction (JA, 2015). In Burkina Faso, small-scale comparison 
on 500m2 in the same location attained more than 10-fold productivity and cost 
effectiveness with synecoculture. Furthermore, unit surface comparison with nation-
wide statistics of conventional systems reached the estimation of 40 to 150-fold 
productivity. The outstanding performance in semi-arid tropic was also associated 
with a drastic recovery of local biodiversity, that reversed the local regime shift from 
uncultivable desert to mature vegetation composition of primary succession (Tindano 
and Funabashi, 2017).  
 
Food and Nutrition Diversity of the Products  
Product diversity reached 133 species from 4-year record in Japan and 37 species 
during 1.5 year in Burkina Faso. With nothing but 1000 and 500m2, respectively, these 
are comparable with the product diversity of regional scale and expected to largely 
contribute to promote food diversity with local production. Especially introduction to 
family garden in rural area could benefit effectively both in nutrition and generating 
income through utilization of neglected and underutilized species (Padulosi et al., 
2012). Nutrition diversity of synecoculture products showed various expression of 
health-protective components, such as increased concentration of minerals and 
expression of secondary metabolites which potentially provide preventive effects on 
non-communicable diseases (Funabashi, 2013b; Funabashi, 2016a).  

 

Indian J. Plant Genet. Resour. 30(2): 99-1(12401(270)17)  

 
 
 



This is what it looked like before and after in the two locations. First Japan, then Burkina Faso: 
 

 
 

 
 
 
 
 



 
 

 



There are differences. In Japan, the hyper-growth did not occur until after the third year – before 
that the land seemed to prepare itself. (The difference between the two pictures is five years.) In 
Burkina Faso the growth started right away and the difference between the two pictures is one year, 
with the first harvest already after three months. 
 
From an economic perspective it is hard to see how such a productivity gain could be matched by 
innovations in industrial farming practices. Synecoculture seems to be the great equalizer when it 
comes to farming already at its most basic state. It furthermore puts the entire system of farming 
and food processing in a new perspective. 
 
Synecoculture farming does not need tilling, pesticides or fertilizers and you cannot tend to the 
plants with present day machinery. Harvesting is done by venturing into the field and picking what is 
ripe and ready. You cook based on what you harvest. In order to harvest, you need to know about 
plants, lots of them. 
 
For someone with a massive factory with a specific need for predictable delivery of produce of a 
certain quality and volume, the bell tolls. 
 
But if you have the knowledge and technology to refine and make shelf-stable a highly variable 
harvest, the food system can change fundamentally. Say by adding a chef to the farm. Actually, this is 
what the US chef Dan Barber is currently doing at Blue Hill at Stone Barns, upstate New York. When 
Covid 19 forced them to close their award-winning restaurant they turned food producers, based on 
their extensive local connections to farmers and superior knowledge on what to do with what was 
there. 
 
 
 

Enter the Terraforming Earth Project 
 
The new Terraforming Earth food system will see Dan Barber and all the other chefs as key players. 
When Earth starts to produce things we aren’t used to or that factories have a hard time 
understanding what to do with, it is the chefs that will interpret the produce and convert it into food, 
based on their knowledge, traditions and science. With more knowledge and less industry, we enter 
the post-industrial food system, where more of the rewards will flow to the ones sitting on the 
knowledge of food, namely the farmers and the chefs. 
 
New processing and preservation techniques will furthermore enable new business models that can 
connect the ones growing and cooking the food with those who eat it. This new way of seeing food 
feeds the megatrend trend of people in urban areas moving away from cooking, towards seeing food 
as a service. After all, why should you invest tens of thousands in a kitchen and spend a lot of time 
cooking stuff that you don’t know anything about. Especially when you you’re not good at cooking 
and you neither like it, nor have time for it. In the tech-sector this process is called dis-re-
intermediation. You tear down the old system and build a new one. When all the puzzle pieces are 
up in the air, new models emerge, new logic is built and a new system emerges. 
 
We should stop and think again about the waves of history. At the beginning of the 20th century 
Sweden was one of the poorest countries in Europe, but ready access to natural resources such as 
ore, timber and energy kick-started an industrial revolution. Already in the 1960’s Sweden was one of 
the wealthiest countries on the planet. 
 



Sweden was then and is still a biodiversity poor country. It also is a part of a world that is poor in gut 
microbiota. Studies have shown that people in European cities have 30 per cent less gut microbiota 
diversity than people in Burkina Faso. Gut microbiota you get from food, and several researchers 
point to a lack of a rich gut microbiota as a source for neurodegenerative diseases such as 
Alzheimer’s and Parkinson’s. 
 
Burkina Faso, on the other hand, is a biodiversity rich country and people have a rich gut microbiota. 
If biodiversity is a key to future food production, can Sweden and similar countries at all compete 
with countries such as Burkina Faso when it comes to food production? The yield gains described 
above makes you wonder. And this is before technology has been deployed in order to support hyper 
biodiversity farming and connecting that to our quantified selves for improved health. So far, all 
adding of machines have led to a loss of biodiversity. But machines and technology can add to 
biodiversity and going forward we must do just that.  
 
With the help of AI and massive amounts of data, gathered through open research and citizen 
science projects, it will be possible to understand how to enhance growth even further, by 
understanding which plants that grow well together and what they can produce. Through the aid of 
AR/VR technology we will understand nature better. New processing and preservation techniques 
will let us cook and store food for later consumption, much as grains have let us do throughout 
history. New business models will connect farmers and food professionals with their urban 
customers.  
 
Let us not shy away from the massive undertaking this requires. To have Dan Barber’s team of super 
chefs cook food grown in the world’s most advanced economy, feeding millionaires in Manhattan is 
something completely different from bringing food from farms in rural Burkina Faso to the people 
who would consume it both locally and possibly beyond. We need to educate people, create new 
technologies, develop new business models and then make sure we have the resources to all of this. 
Starting to farm with Synecoculture will immediately improve the life of the farmer and the 
surrounding ecosystem, but it is when we manage to go beyond eating your own produce or sell it at 
the local market that the dynamics kick in for real, and the enormous biodiversity out there can truly 
benefit mankind. 
 
This brings us to how we intend to Terraform Earth. 
 
Consider the images below. They aren’t symbols of a new food system, they are data rich. If you 
don’t have data (or are data poor) or you can’t process it, understanding what you see is virtually 
impossible and then you cannot act on it either. This is why science and data will underpin our future 
food system. This means that more of the value will flow to the information layers and the new 
business models they empower. The flow of information furthermore makes visible what before was 
hidden, and can thus shift even more value. When the true value can be seen and where in the value 
chain it is created, well, we’ll see shifts. If these shifts are large enough, many enough and happen 
fast enough we can shift the fate of planet Earth. In order to do this our ambition is to borrow a page 
from the tech sector handbook and take the role as facilitators of innovation. 
 



 
Some examples of output from a Synecoculture field 

 
 

 
Mapping what grows where  

 
 
Our intent is to create a series of innovation program that will enable entrepreneurs and innovators 
to draw on the research done by Sony CSL and add the skills of the global foodtech and food 
entrepreneur networks of Sweden Foodtech. Our living lab is Burkina Faso – that currently is the 
world leader in Synecoculture farming – but also other places that have started to practice the future 
of farming, from Japan to Sweden to Africa, the USA, India and China. 
 
  



These entrepreneurs see the commercial opportunities in doing away with the current monocultural, 
industrial food system and replace it with something better. Not because they’re do-gooders but 
because that is business logic. We intend to be the catalysts freeing their minds and help them think 
in new directions.  
 
Around this new food system we intend to build global alliances with partners that can benefit from 
a new, biodiversity-rich food system. These players might be completely new to the world of old food 
but are at the core of new food; sensor manufacturers, telecommunication companies, healthcare 
providers, banks and software developers. We shall not rule out the food companies either, at least 
not the ones who retain survival instincts. 
 
We aim at connecting entrepreneurs, innovators, investors and industry at the same time as we 
interact with policymakers in order to create a new playing field that is set up for biodiversity, where 
the work and knowledge of smallholders is recognized and where monoculture farming and 
devastating food system practices carry their own costs. That is why we intend everything to be open 
source. The concept of Synecoculture is already open, as is the science behind it. The innovation 
programs around Terraforming shall be the same. By opening up we invite for massive participation 
to build science, innovation, culture and business around the concepts of Synecoculture and 
Terraforming.  
 
Hm, this diversity-creation reminds us of something… 
 
 
 

What will the world look like then in 2050?  
 
Food production driven by the augmentation of ecosystems has become one of the basic rights and 
duties for the people. Food production itself has become an independent sector from other 
economic activities. People do not need to earn money to buy food anymore, because the 
communities are basically self-sufficient and food trade is secured from the influences from harmful 
market mechanisms. 
 
World population has steadily saturated and the quality of life has drastically increased both in 
former developed and developing countries. 
 
People live in decentralized societies harmonized with ecosystem dynamics. The topsoil loss that was 
the root cause of pandemics is minimized. Other infectious diseases are considered as the most cost-
effective natural feedback to maintain the health of social and ecological systems without dividing 
the two. 
 
People engage in a renewed democratic process, using science as the fourth independent power 
besides legislative, executive government, and judiciary. The blooming technology for the 
monitoring, information sharing, distribution matching and the support of control of ecosystem 
dynamics became the core infrastructure of the society and gave rise to a new form of direct 
democracy that secures sustainability. 
 
The anticipated regime shift of the global ecosystem has been prevented so far, and massive 
greenland was generated in the world’s dryland where people’s settlement automatically enhanced 
positive ecosystem transition. Some new settlements even shipped conserved food to other parts of 
the world without fossil fuel. The good-old-days-human-ingenuity has regained its central role in the 
new civilization. Low-tech sailing, navigation within the natural environment, indigenous knowledge 



on wild animals and plants were optimally adopted as the basis of various social systems. On the 
other hand, education is supported by high tech, which eventually led to the increase of human 
ingenuity and social-ecological integrity that do not essentially depend on the machine.  
 
Ecosystem dynamics and the economic system found its optimal balance that circulate the 
synergistic benefits between the two, without imposing negative externalities to one another. This is 
due to the increased understanding of the difference between ecosystem functions and market 
mechanisms, and providing a new coupling structure along with supportive technologies based on 
the concept of natural-social common capitals. 
 
This new environment-economy nexus opened a way to global ceasefire and the role of nations 
became more cooperative towards the mutual goal of global sustainability including all life forms on 
this planet. Many nations adopted the rights of nature with equal importance to human rights in 
their constitutions. The overall transformative change between 2020-2050 is considered as the most 
remarkable achievement of human civilization in the early Anthropocene epoch. 
 
 
Stockholm, Tokyo, Ouagadougou, May 2020 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All pictures belong to the project parties and are not limited by any copyright for the usage in this application 

Eve in the Garden of Eden, by Henri Rousseau, ca 1906-1910. Work is in public domain and can be accessed 
through Wikimedia, with the original source at: https://www.polamuseum.or.jp/english/collection/002-0004/  



APPENDIX 1 

Other parties that have cooperated with the Terraforming and Synecoculture concepts, though not 
all of them explicitly so during the refinement phase. 

Ministry of Higher Education, Scientific Research and Innovation, Burkina Faso, mesrsi.gov.bf 
Ministry of the Environment, Green Economy and Climate Change, Burkina 
Faso, environnement.gov.bf 
Nippon Biodiesel Fuel, Co., Ltd  nbf-web.com 
Agro-Negócio para o Desenvolvimento de Moçambique, Lda facebook.com/pg/ADM-NBF-
154560711672562 
Africa Center for holistic Management, africacentreforholisticmanagement.org 
University of California Davis, College of Biological Sciences biology.ucdavis.edu 
UniTwin UNESCO Complex Systems Digital Campus cs-dc.org 
iMARe imare.co.jp 
Matlust, matlust.se 
Chainvine, chainvine.com 
 

 

 

 

 

 

 

 

 


