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Africa in the 21st Century:
The Biomass Revolution





Source: Bar-On, Y. M., Phillips, R., & Milo, R. (2018). The biomass distribution on Earth. Proceedings of the National Academy of Sciences, 115(25), 6506-6511.

Adapted from VOX, Data sourced from Bar-On, Y. 

M., Phillips, R., & Milo, R. (2018). The biomass 

distribution on Earth. Proceedings of the National 

Academy of Sciences, 115(25), 6506-6511.



ALL ANIMALS (2 Gt C)

Source: Bar-On, Y. M., Phillips, R., & Milo, R. (2018). The biomass distribution on Earth. Proceedings of the National Academy of Sciences, 115(25), 6506-6511.
Adapted from VOX, Data sourced from Bar-On, Y. 

M., Phillips, R., & Milo, R. (2018). The biomass 

distribution on Earth. Proceedings of the National 

Academy of Sciences, 115(25), 6506-6511.



Plant-based Köppen-Geiger Climate Classification System

Köppen-Geiger D Vegetation

Köppen-Geiger A Vegetation

Köppen-Geiger B Vegetation



Rumah Gadang, Indonesia
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Source: United Nations Environment Programme, Yale Center for Ecosystems + Architecture (2023). Building Materials 

and the Climate: Constructing a New Future. Nairobi. 
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1. Food And Agriculture Organization, FAOSTAT 2021. https://www.fao.org/3/cb4477en/online/cb4477en.html#chapter-2_1

2. WWF-UK (2021) Driven to waste: The Global Impact of Food Loss and Waste on Farms. 
3. Projected Pop Growth Map. United Nations, Department of Economic and Social Affairs, Population Division: World Urbanization Prospects, the 2011 Revision. New York 2012
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Zico coconut water campaign mural by Overall Murals, 2014. Image source: Overall Murals



The Underbelly of Superfood Production

Excerpt from “Coconut Diaries”, June 2021

Coconut farmer. Photo Credit: John Kamau
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Coconut Farmer in Asamankese, Ghana 2014

Photo credit: John Kamau

a) farmer holding coconut seedling

b) copra being separated from husk

c) cooperative coconut oil production

d) export of dehusked coconut to Nigeria

e) urban coconut water consumption

f) stationary point-of-sale for coconut water

g) urban husk dump site

h) open air burning of coconut husk at night in urban setting
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Coconut Pith  Binder 

Soy Protein Binder 

Fungal Mycelium Binder

MATERIAL STRENGTH VS. DENSITY
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Left: Form Matrix Credit: Mae-ling Lokko

Top: Drawing of Aluminum mold, Credit: Josh Draper 











Value Identification and Generation



Value Translation



Value Circulation
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Lokko, Mae-ling, Michael Rowell, Anna Dyson, and Alexandra Rempel. 2016. “Development of Affordable Building Materials Using Agricultural Waste By-Products

and Emerging Pith, Soy and Mycelium Biobinders.” In the 32nd International Conference on Passive and Low Energy Architecture Proceedings, edited by Pablo La 

Roche and Marc Schiler, 881-887. Los Angeles: PLEA 2016.
Coconut Pith  Binder 

Soy Protein Binder 

Fungal Mycelium Binder

MATERIAL STRENGTH VS. DENSITY



Pressing of Coconut AMBIS Module at e2e Materials 

Credit: Mae-ling Lokko

Corn
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Caption

Coconut Module Prototype
Photo Credit: Tanner Whitney (RPI)

Center for Architecture, Science and Ecology (CASE-RPI) + e2e Materials

Research Team: Mae-ling Lokko, Josh Draper, Clayton Poppe, Michael Rowell, 

Kelly Winn, Anna Dyson

Funding: NEXUS NY



“Fungi make worlds. They also unmake them.”

Merlin Sheldrake,

Entangled Life: How Fungi Make Our Worlds, Change Our Minds & Shape Our Futures



Close video mycelium eating hemp waste 

Video credit: Monika Koeck from Hack the Root project
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Paper: Ridwana, Iffat and Mae-ling Lokko. 2021. Investigating scales of performance: Ecomanufacturing of mycelium biocomposites in an informal settlement in Dhaka, Bangladesh. 2021 Architecture Research Centers Consortium Conference: 

Performative Environments. Winner; Best Paper Award

Funding: RPI and LUMA Foundation

(above) Growth Day 1-6 -  Mycelium Lemon Peel Boards (right) 3-Point Beng Mechanical Test

Photo Credit: I. Ridwana



Photo Credit: M. Lokko

Funding:

Royal Institute of British Architects (North) 

Liverpool Biennial

CAVA

Arts Council England



MAKING OF AGROCOLOGIES PANEL

Credits: Mae-ling Lokko



MAKING OF AGROCOLOGIES PANEL

Credits: Mae-ling Lokko

Mycelium Factory Floor, Ecovative  2018

Credits: Elisabeth Press for “Hack the Root” exhibition



Mycelium panels grown by Magic Mushrooms, UK
Healing Meadow
Mae-ling Lokko
Photo Credit: Selma Gurbuz 



Healing Meadow in “Grounds for Return”
Mae-ling Lokko, 2022

Photo Credit: Selma Gurbuz 



Mycotunnel, in “Grounds for Return”
Mae-ling Lokko, 2022

Photo Credit: Selma Gurbuz 



Groundmurmurs, 2021, Sonsbeek Biennial 

Mae-ling Lokko and Gustavo Crembil

Credit: Ibrahim Mahama
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Ghana Water Company Labs  

Photo Credit: M. Lokko

t = 2 min

t = 6 min



Near-term Horizon

+ Use of water treatment sludge by-product sludge as raw materials for earth block 

and rammed earth masonry

Mid-Far Term Proposition

+ Transition to natural dyes

Geointell Housing Ghana, Samuel Siaw

Prep for Prototype 0 Build

Photo of Pigmented Rammed Earth Wall, Hive Construction

Prototype 0 Build



EXTRACTION PROCESSING CONSTRUCTION MAINTENANCE

END OF LIFE

How can circular material life cycle design be used 
center soil health as the ultimate goal of cross-sectoral 
material performance?



Carbon Sink

Material Bank

Non-toxic Circular

Regenerative Materials

Soil Sister Classes



EXTRACTION PROCESSING CONSTRUCTION MAINTENANCE END OF LIFE

Material Bank

RECYCLING 

IMPROVED 

DEGRADATION



@yalecea

www.cea.yale.edu*Lokko, Crembil et al., Vena  Cava, 2025

PROJECT

Vena Cava
19th International Architecture Biennale

Venice, Italy

Special Mention: British National Pavilion

http://www.cea.yale.edu


@yalecea

www.cea.yale.edu*Lokko, Crembil et al., Vena  Cava, 2025

PROJECT

Vena Cava
19th International Architecture Biennale

Venice, Italy

Special Mention: British National Pavilion

YALE CENTER FOR ECOSYSTEMS + ARCHITECTURE

Yale CEA

http://www.cea.yale.edu


*Lokko et al., HKW Pavilion, 2025

PROJECT

Ileum Pavilion
Haus der Kulturen Der Welt, 

Berlin, Germany

HKW Pavilion 2025



*Lokko et al., HKW Pavilion, 2025

PROJECT

Ileum Pavilion
Haus der Kulturen Der Welt, 

Berlin, Germany





Carbon Sink (Biomass)

EXTRACTION PROCESSING CONSTRUCTION MAINTENANCE

REUSE 

END OF LIFE



Installation of Coconut Panel at Chale Wote 2016 , Ghana

Photo Credit: Josh Draper



Installation of Coconut Panel at Chale Wote 2016 , Ghana

Photo Credit: Saray Reynolds



Installation of Coconut Panel at Museum of the Future in Dubai 

2021-present

Photo Credit: Gonzalo Herrero Delicado



https://outlook.office.com/mail/inbox

Door of No Return, 2021
Goree Island, Senegal

Source: Mae-ling Lokko



Threshold of Return, detail
Z33, Belgium (2022)

Mae-ling Lokko 



EXTRACTION PROCESSING CONSTRUCTION MAINTENANCE END OF LIFE

Non-toxic Circular (Masonry)

Non toxic biobinders: 
- Geopolymers

- Biobased SCMs and additives

- Clay renders

SAFE 

BIODEGRADATION



Shard Song

El Anatsui

Efie Gallery, Dubai

Curator: Mae-ling Lokko

Society Woman's Cloth (Gold)
2006

El Anatsui

Yale Art Gallery, New Haven



EL ANATSUI STUDIO 
Concept Design

Mae-ling Lokko



EL ANATSUI STUDIO , 2024

Design Team: Mae-ling Lokko and Jessica Bristow

Architect of Record: Tekton Consult (Tony Asare)

Contractor: Jake Construction

(Left) Credit: Mae-ling Lokko

(Right) Photo Credit: Paa Kwesi Etsibah

Short Section

Long Section



EL ANATSUI STUDIO 
Design Team: Mae-ling Lokko and Jessica Bristow

Architect of Record: Tekton Consult (Tony Asare)

Contractor: Jake Construction

Photo Credit: Paa Kwesi Etsibah



Ventilated Earth Block Wall

EL ANATSUI STUDIO

Team: Samuel Siaw (GeoIntell), Mae-ling Lokko, Mohamad Aly Etman

Photo Credit: Paa Kwesi Etsibah



EXTRACTION PROCESSING CONSTRUCTION MAINTENANCE END OF LIFE

Regenerative Materials

SAFE

BIODEGRADATION





Regenerative Materials

Aloe Vera 

NATURAL PALETTES 

Sasha Duerr

Seasonal Color Wheel 

Sasha Duerr



Soil 

Sisters
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