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WHY A SHOE?
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Average person in USA owns 6 pairs of shoes
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1 Billion people in the world do not own a pair of SHOES

300 million of these are children



BIOSHOESTUDIO III FALL 2024

POOR SANITATION

Contract diseases - parasitic worms 
(hookworms) 

Deadly health risks (Many health con-
ditions start with the feet)

FAILURE TO MEET UNIFORM 
REQUIREMENTS 

Perpetuation of poverty for the next 
generation

Students cannot attend school & 
adults cannot be part of work force.
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WORSENED QUALITY OF LIFE… POVERTY TRAP

SUB-SAHARAN AFRICA
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“40% OF PRIMARY AGE SCHOOL CHILDREN 
ARE NOT ATTENDING SCHOOL”

SUB-SAHARAN AFRICA
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CHILD FOOTWEAR FROM READILY AVAILABLE MATERIAL
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BIOCHAR
Enhances soil and nutrients… 

Efficient use of water 
Higher microbial activity

Fairly easy processing 
Does not require high machinery 

Uses “waste” materials (beyond 
bio waste)

Decreases greenhouse gas emis-
sions by returning carbon to the 
soil
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Pyrolysis
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UNEP: 70-80% of the Municipal Solid Waste (MSW) CAN be recycled
 
			   Only 4% IS recycled

					     13% is plastic 

					     57% corresponds to organic waste

80% of waste is mismanaged 

WASTE IN SSA 
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2016: 174 MILLION TONNES PER YEAR

 

2030: 269 MILLION TONNES PER YEAR

WASTE PROJECTIONS SSA
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KEY MARKET INSIGHTS

“Global biochar market size was valued at USD 680.84 million in 2023 

and is projected to grow from USD 763.48 million in 2024 to USD 

2,097.72 million by 2032, exhibiting a CAGR of 13.47% during the 

forecast period” 
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CHILD GROWTH - FOOT SIZE
0-15 months: ½ size every 2 months

15 months - 2 yrs (24 months): ½ size every 3-4 months

Up to 14 (girls) and 16 yrs (boy): ½ size every 6-12 months

										          equivalent to... 1 size every 12-24 months OR 1-2 years 

Key Performance Indicator (KPI): A SHOE THAT LASTS BETWEEN 1-2 YEARS
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PERFORMANCE
	 Comfort 
	 Durability 

AESTHETIC
	 Hold Form

SUCCESS
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CMC (hydrated)
17%

Binder and struc-
ture flexibility

Biochar
55%

durability, density, 
strength

Linseed Oil 
4%

Smoothness 
and comfort

Sorbitol  
9% 

longterm pliability 
and structural integ-

rity

Tung Oil 

Water resistant 
barrier

Glycerin  
15% 

Elasticity and prevent 
brittleness
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PROCESS
1. Grind biochar to get rid of big granules
2. Hydrate CMC overnight 
3. Add glycerin and sorbitol
4. Incorporate linseed oil 
5. Mix in biochar
6. Insert in mold
7. Air dry for 12-24 hrs 
8. Keep drying in humid environment 
9. Coating - let sit for 30 min. Remove extra. Wait 
overnight
10. Coat again 
11. Testing 
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PROCESS
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DIE CUT MANUFACTURING PROCESS

Bottom: natural, untreated rought surface (porous; exposed to air)
	 Grit

Top: smooth surface (facing mold) 
	 Comfort

DELIBERATE CHOICES
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TESTING EFFICACY - WIP

RUBBING

WATER RESISTANCE

BENDING
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1:2

FOR EVERY POUND OF BIOCHAR, ABOUT 2 POUNDS 
OF CO2 ARE REMOVED FROM THE ATMOSPHERE

DECARBONIZATION

Considering every pair of shoe contains around 100 gr of bio-
char, each bioshoe pair removes approx. 1/2  pound of CO2.  
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CIRCULAR SYSTEM
Increase circular waste management Reduce climate emissions Ensure public health 

Use: product degrades and 
decomposing into the soil

Enhance soil for regen-
eration of produce 

Material for product: source 
materials for product creation

Circular waste management 
- processing waste to re-

start the cycle
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LOGISTICS
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Considering feasibility, what are the 

opportunities to replicate the mod-

el and expand into wider ecosys-

tems, beyond sub-saharan Africa?

In “africa alone it is estimated that half 

a billion tonnes of agricultural resi-

dues are available to produce biochar”

A TRANSFERABLE MODEL 
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THANK YOU!

Waste as a starting point to 
create what’s missing

Designing for climate and peo-
ple

BIOSHOE
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https://www.sciencedirect.com/science/article/pii/S240584401732337X
https://extension.psu.edu/biochar-properties-and-potential#:~:text=Biochar%20can%20be%20tailored%20for,translocating%20in%20the%20
soil%20profile.
https://www.unep.org/ietc/news/video/africa-waste-management-outlook-story-video#:~:text=Only%204%25%20of%20the%20Municipal,often%20
with%20associated%20open%20burning.
https://www.nepad.org/blog/what-waste-innovations-africas-waste-material-management#:~:text=By%20composition%2C%20an%20average%20
of,currently%20being%20dumped%20in%20landfills.
https://blogs.worldbank.org/en/water/closing-access-gap-water-and-sanitation-eastern-and-southern-africa-raising-ambition#:~:text=Half%20
of%20global%20maternal%20deaths,than%208%25%20of%20child%20deaths.
https://www.africancleancities.org/about-accp/africas-waste-problems#:~:text=Methane%20Emission%20from%20African%20Cities,all%20in%20
Sub%2DSaharan%20Africa.
https://www.mdpi.com/2813-0391/1/2/24#:~:text=The%20annual%20volume%20of%20waste,coverage%20was%20estimated%20at%2044%25.
waste produced in sub sahara africa
https://unhabitat.org/sites/default/files/2022/11/un-habitat_niva_report_leaving_no_one_behind_1.pdf
https://becauseinternational.org/products/the-shoe-that-grows-black
https://soles4souls.org/wp-content/uploads/2023-Annual-Report_R2-1.pdf
https://www.dailybreeze.com/2017/11/25/my-turn-fighting-third-world-poverty-one-pair-of-shoes-at-a-time/
https://gotsneakers.com/benefits-shoes-theyre-important/#:~:text=In%20fact%20over%20600%20million,a%20single%20pair%20of%20shoes.
https://runrepeat.com/shoe-ownership-statistics’
https://borgenproject.org/three-organizations-that-help-people-without-shoes/
https://www.buzzworthy.com/man-created-miracle-shoe-poor-children-grows-five-sizes/
https://becauseinternational.org/products/the-shoe-that-grows-black
https://www.buzzfeednews.com/article/emaoconnor/five-sizes-in-five-years#.kpvem27Aw
https://www.shoetheworld.com/ 
https://www.buckner.org/blog/why-shoes-are-the-first-step-out-of-poverty/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8489712/
https://pubmed.ncbi.nlm.nih.gov/6832663/
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