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Introduction 
In the last 50 years, the biosphere, upon which humanity depends, has been altered to an unparalleled degree[i]. 
The current economic model relying on fossil resources and addicted to “growth at all costs” is putting at risk not 
only life on our planet, but also the world’s economy. 
 
The need to react to the unprecedented COVID-19 crisis is a unique opportunity to transition towards a sustainable 
wellbeing economy centered around people and nature[ii]. After all, deforestation, biodiversity loss and landscape 
fragmentation have been identified as key processes enabling direct transmission of zoonotic infectious 
diseases[iii]. Likewise, a changing climate has profound implications for human health3. 
 
Putting forward a new economic model requires transformative policies, purposeful innovation, access to finance, 
risk-taking capacity as well as new and sustainable business models and markets. But above all we need to 
address the past failure of our economy to value nature, because our health and wellbeing fundamentally depends 
on it. 
 
A circular bioeconomy[iv] (see Figure 1) offers a conceptual framework for using renewable natural capital to 
holistically transform and manage our land, food, health and industrial systems with the goal of achieving 
sustainable wellbeing in harmony with nature. 
 
Within the framework of the Sustainable Markets Initiative (https://www.sustainable-markets.org/), under the 
leadership of His Royal Highness The Prince of Wales, a 10-Point Action Plan to create a circular bioeconomy is 
proposed below. The Action Plan is a response to The Prince of Wales’ call to invest in nature as the true engine 
for our economy. The Action Plan, guided by new scientific insights and breakthrough technologies, is articulated 
around six transformative action points further discussed below and four enabling action points (described in Table 
1), which mutually reinforce each other. 
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Figure 1 Flows in the circular bioeconomy of wellbeing. Source: European Forest Institute 
The circular bioeconomy relies on healthy, biodiverse and resilient ecosystems and aims at providing sustainable 
wellbeing through the provision of ecosystem services and the sustainable management of biological resources 
(plants, animals,  micro-organisms and derived biomass, including organic waste) and its cicular transformation in 
food, feed, energy and biomaterials within the ecological boundaries of the ecosystems that it relies on. The circular 
bioeconomy is powered by renewable energy and includes and interlinks holistically the following systems and 
sectors:land and marine ecosystems as well as green infrastructures and the services they provide in cities 
primary production sectors (agriculture, forestry, fisheries, aquaculture and aquaponics) 
economic and industrial sectors relying on biological resources and nature-based solutions (food, wood industry, 
bulk and speciality chemicals, construction, packaging, textiles, pharmaceuticals, bioenergy, and all sectors 
benefiting from biobased solutions or ecosystem services such us nature tourism or water supply). 

1. Aim at sustainable wellbeing 
 
The current fossil-based economy measured by Gross Domestic Product (GDP) should be replaced by an economy 
aiming at sustainable wellbeing centered around people and our natural environment. This means replacing current 
economic indicators such as GDP, which focus only on market transactions, with new indicators of sustainable 
wellbeing including human health, which should include the broad range of non-market contributions from natural 
and social capital (e.g., Genuine Progress Indicator[i], or Sustainable Wellbeing Index3). The Sustainable 
Development Goals provide an internationally agreed framework to develop these new indicator approaches and 
integrate them in the national accounts accordingly. It is now technically possible to understand and measure the 
impact of developing a circular bioeconomy in terms of sustainable wellbeing while accounting for the tradeoffs and 
synergies between different SDGs3. 
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2. Invest in nature and biodiversity 

Measures to protect and enhance biodiversity and our natural capital through two interdependent strategies are 
essential for sustainable wellbeing, human health and a resilient circular bioeconomy. The first strategy is based 
on massive research evidence showing how fostering more species-rich systems can support productive and 
resilient agriculture, forestry and aquaculture[i], while avoiding the pitfalls of climate change, land degradation, 
resource depletion, pollution and insect decline.  The second strategy aims at protecting large, contiguous 
biodiverse systems across different ecoregions to prevent the deterioration of global ecosystem services, species 
extinction and the rapid erosion of biodiversity7. A global concerted action to maintain and restore highly biodiverse 
natural ecosystems over large land areas is required to save the diversity and abundance of life on Earth[ii]. Both 
types of measures require new business models and institutional instruments like payments for ecosystem 
services[iii] or common asset trusts aiming at the protection of biodiversity and the provision of ecosystem services. 

3. Ensure an equitable distribution of prosperity 

Biological resources like agriculture or forest resources, are usually owned and managed by many more people, 
communities and entities, when compared to fossil resources, such as gas and oil. This offers the circular 
bioeconomy the possibility to generate a more equitable distribution of income, jobs, infrastructure and prosperity 
across a wider geography4. To do that, circular bioeconomy value chains need to be co-created with the 
participation of local communities. This means that the role of local populations, including indigenous people where 
pertinent, should not be limited to supplying traditional knowledge or harvesting biological resources, but it should 
include their participation in strategic decision-making, governance and benefit sharing[i]. At the same time, the 
empowerment of women, including microfinance for women’s enterprises, should be explicitly addressed to 
guarantee inclusive governance, poverty alleviation and overall sustainable development. 

4. Rethink holistically land, food and health systems 

Food systems are responsible for 21-37% of global greenhouse gas emissions and a major driver of deforestation 
and land degradation[i], yet there is still widespread food insecurity and malnutrition. Transforming the land sector 
(agriculture, forestry, wetlands, bioenergy) towards more sustainable practices could contribute an estimated 30% 
of the global mitigation needed in 2050 to deliver on the 1.5°C target [ii]. To achieve this, scaling up sustainable 
agriculture practices11 and climate smart forestry measures[iii] is needed to meet the demand for food while 
providing key regulating ecosystem services (e.g., link to climate cooling and water)[iv] and sustainable feedstocks 
for producing biobased products and bioenergy. A one-health2 approach is also necessary to address holistically 
human and animal health in connection to land use and climate change. 

5. Transform industrial sector 

Globally, industry is responsible for over 30% of all greenhouse gas emissions, of which the majority arise from the 
production of bulk materials like cement, metals, chemicals and petrochemical products[i]. At the same time the 
current industrial system remains too ‘linear’ (for instance only 12% of the materials come from recycling globally), 
resource intense and based on non-renewable resources (non-metallic minerals such as sand or gravel account 
for about 50% of all resources that we extract globally)9. It is urgent to deploy scalable innovations and viable 
technologies to produce resource-efficient, circular and low carbon solutions based on both renewable energy and 
sustainability sourced bio-based materials. A good example is the first ever car made of nanocellulose, a 
biomaterial five times lighter and stronger than steel, produced in Japan in 2019. New biomaterials, including 
bioplastics, hold tremendous promise due to its lower carbon footprint and biodegradability compared to 
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petrochemical products4. For instance, new wood-based textiles have a climate mitigation effect of 5 kg CO2 per 
kg of product used compared to polyester11. Finally, sustainable fuels processed from biowaste or even carbon 
emissions can be now used in aviation. 

  

 

 
6. Reimagine cities through ecological lenses 

UN projections foresee 2.3 billion new urban dwellers by 2050. Producing the volume of new housing required 
could claim up to 20% of the remaining carbon budget for 2020-2050 if mineral-based construction materials such 
as steel and cement are used[i]. A shift to biomaterials (based on engineering wood or bamboo) could substantially 
reduce both the amount of materials used and the carbon footprint of our cities while creating durable carbon 
pools4,15. Using wood in construction has a climate mitigation effect of 2.4-2.9 Kg CO2 per Kg of product used when 
compared  to concrete11 while also storing 1 ton of CO2 in each m3 of products. Building with wood is also more 
resource efficient as it can reduce the total amount of materials used in construction by 50%15. Finally, the use of 
nature-based solutions such as urban forests, trees and vegetation has positive impacts on the health of urban 
populations while reducing the urban heat island effects[ii].  

Realising the potential of the circular bioeconomy through the six transformative action points described above 
requires an enabling environment, as reflected in the four enabling action points below, which include mutually 
reinforcing policies and strategies, innovation, investments, and research and education in order to trigger the 
necessary transformative changes across sectors and systems. Table 1 summarizes the key recommendations 
under the four enabling action points in connection to the six transformative action points. 

Table 1: Enabling action points for a circular bioeconomy of wellbeing 
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The Action Plan for a circular bioeconomy is a call for global, holistic and 
transformative action to put the world on a sustainable path. The path of a 
circular bioeconomy of wellbeing. 

  

References: 

1. Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, I., Bennett, E. M., Biggs, 
R., Carpenter, S. R., de Vries, W., de Wit, C. A., Folke, C., Gerten, D., Heinke, J., Mace, G. 
M., Persson, L. M., Ramanathan, V., Reyers, B., Sörlin, S. 2015. Planetary boundaries: 
Guiding human development on a changing planet. Science, 347(6223), 1259855. 



2. Costanza, R., L. Daly, L. Fioramonti, E. Giovannini, I. Kubiszewski, L. F. Mortensen, K. 
Pickett, K. V. Ragnarsdóttir, R. de Vogli, and R. Wilkinson. 2016. Modelling and measuring 
sustainable wellbeing in connection with the UN Sustainable Development Goals. Ecological 
Economics. 130:350–355 

3. Kahn, L. 2017. Perspective: The one-health way. Nature 543, S47. 
4. Hetemäki, L, Hanewinkel, M, Muys, B, Ollikainen, M, Palahí, M, Trasobares, T.  2017. 

Leading the way to a European circular bioeconomy strategy, From Science to Policy 5, 
European Forest Institute. 

5. Kubiszewski, I., R. Costanza, C. Franco, P. Lawn, J. Talberth, T. Jackson, and C. Aylmer. 
2013. Beyond GDP: Measuring and Achieving Global Genuine Progress. Ecological 
Economics. 93:57-68. 

6. Tilman, D., Isbell, F., & Cowles, J. M. 2014. Biodiversity and ecosystem functioning. Annual 
review of ecology, evolution, and systematics, 45, 471-493. 

7. Dinerstein, Eric & Vynne, Carly & Sala, E. & Joshi, Anup & Fernando, Senura & Lovejoy, 
Thomas & Mayorga, Juan & Olson, David & Asner, G. & Baillie, J. & Burgess, Neil & Burkart, 
K. & Noss, Reed & Zhang, Y. & Baccini, A. & Birch, Tanya & Hahn, Nathan & Joppa, L. & 
Wikramanayake, Eric. 2019. A Global Deal For Nature: Guiding principles, milestones, and 
targets. Science Advances. 5. eaaw2869. 10.1126/sciadv.aaw2869. 

8. Farley, J. and R. Costanza. 2010. Payments for ecosystem services: from local to 
global. Ecological Economics. 69:2060-2068. 

9. IRP. 2019. Global Resources Outlook 2019: Natural Resources for the Future We Want. 
Oberle, B., Bringezu, S., Hatfield-Dodds, S., Hellweg, S., Schandl, H., Clement, J., and 
Cabernard, L., Che, N., Chen, D., Droz-Georget , H., Ekins, P., Fischer-Kowalski, M., Flörke, 
M., Frank, S., Froemelt , A., Geschke, A., Haupt , M., Havlik, P., Hüfner, R., Lenzen, M., 
Lieber, M., Liu, B., Lu, Y., Lutter, S., Mehr , J., Miatto, A., Newth, D., Oberschelp , C., 
Obersteiner, M., Pfister, S., Piccoli, E., Schaldach, R., Schüngel, J., Sonderegger, T., 
Sudheshwar, A., Tanikawa, H., van der Voet, E., Walker, C., West, J., Wang, Z., Zhu, B. A 
Report of the International Resource Panel. United Nations Environment Programme. 
Nairobi, Kenya. 

10. IPCC. 2019. Summary for Policymakers. In: Climate Change and Land: an IPCC special 
report on climate change, desertification, land degradation, sustainable land management, 

food security, and greenhouse gas fluxes in terrestrial ecosystems [P.R. Shukla, J. Skea, E. 
Calvo Buendia, V. Masson-Delmotte, H.- O. Pörtner, D. C. Roberts, P. Zhai, R. Slade, S. 
Connors, R. van Diemen, M. Ferrat, E. Haughey, S. Luz, S. Neogi, M. Pathak, J. Petzold, J. 
Portugal Pereira, P. Vyas, E. Huntley, K. Kissick, M. Belkacemi, J. Malley, (eds.)]. 

11. Roe, S, Streck, C, Obersteiner, M, Frank, S, Griscom, B, Drouet, L, Fricko, O, Gusti, M, 
Harris, N, Hasegawa, T, Hausfather, Z, Havlík, P, House, J, Nabuurs, G-J, Popp, A, Sánchez, 
MJS, Sanderman, J, Smith, P, Stehfest, E, Lawrence, D. 2019.Contribution of the land sector 
to a 1.5 °C world. Nat. Clim. Chang. 9, 817–828. doi:10.1038/ s41558-019-0591-9. 

12. Verkerk, P.J, Costanza, R, Hetemäki, L, Kubiszewski, I, Leskinen, P, Nabuurs, G.J, Potočnik, 
J, Palahí, M. 2020. Climate-Smart Forestry: the missing link. Forest Policy econ. 115 

13. Ellison D., Morris C.E., Locatelli B., Sheil D., Cohen J., Murdiyarso D., Gutierrez V., van 
Noordwijk M., Creed I.F., Pokorny J., Gaveau D., Spracklen D.V., Bargués Tobella A., Ilstedt 

U., Teuling A.J., Gebreyohannis Gebrehiwot S., Sands D.C., Muys B., Verbist B., Springgay 
E., Sugandi Y., Sullivan C.A. 2017. Trees, forests and water: Cool insights for a hot world. 
Global Environmental Change, 43, 51-61. 

14. Wesseling, J.H.. Lechtenböhmer, S., Åhman, M., Nilsson, L.J., Worrell, L., Coenen, L. 2017. 
The transition of energy intensive processing industries towards deep decarbonization: 
characteristics and implications for future research. Renew. Sustain. Energy Rev., 79, 
pp. 1303-1313 

15. Churkina, G., Organschi, A., Reyer, C.P.O. Andrew Ruff, A., Vinke, K., Liu, Z., Reck, B. 
K., Graedel, T. E., Schellnhuber, H. J. 2020. Buildings as a global carbon sink. Nat 
Sustain 3, 269–276. https://doi.org/10.1038/s41893-019-0462-4 

16. Willis, K. J. & Petrokofsky, G. 2017. he natural capital of city trees. Science 356, 374–376. 

•  

http://www.robertcostanza.com/wp-content/uploads/2017/02/2013_J_Kubiszewski_GlobalGPI.pdf
https://www.nature.com/articles/s41893-019-0462-4#auth-4
https://www.nature.com/articles/s41893-019-0462-4#auth-5
https://www.nature.com/articles/s41893-019-0462-4#auth-6
https://www.nature.com/articles/s41893-019-0462-4#auth-7
https://www.nature.com/articles/s41893-019-0462-4#auth-8
https://www.nature.com/articles/s41893-019-0462-4#auth-9
https://doi.org/10.1038/s41893-019-0462-4

