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1.1 Problem to solve 

Limiting the extent of climate change is among the greatest challenges facing 

humanity in the coming decades.

• The Transport represents roughly 32% of CO2 footprint

• 14 billion liters of heavy oil consumption per day

• Only 1,4 passengers per car

• 80% of trips are lower than 20km

• The car’s weight is 10 times higher than the passengers and increasing

Create smaller and smarter vehicle 
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1.2 Extreme Defi Challenge 

Create vehicle much better than cars, for one or two passengers with luggage

• 10 x cheaper (A car costs 0.6 to 0.8 €/km for 10,000 km/year )

• 10 x sustainable (repairable and reusable)

• 10 x lighter (1240 Kg the vehicle weight average sold in 2019)

• 10 x simple (Local materials and assembly Simplified - standardized parts) 

• 10 x efficient (10 to 50 Wh/km instead of +150 Wh/km)

• 1 x speed (similar speed with a maximum speed between 25 and 80 km/h)
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1.3 What prevent the use of bike?

The daily use of bike is only 4% in France, 9,1% in Deutschland, and 15% in the 

Denmark.

• Weather dependency (rain, snow, wind…)

• Accident risk

• Difficulty to transport material 

• Theft (400 000 bike stolen per year in France)

• Missing infrastructure (Bike lane) 

Create a vehicle closing the gap between 

cars and bike
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2.1 Description of the product

What? 

• Velomobil with self-supporting body

• Developed for the city use 

• Substitution to car use or city transport

Who?

• For one passenger and a child until 1,5 m high

• Transport of hardware 

• For family with children, Singles, Sport enthusiastic and commuters

How?
• Locomotion with muscle power assisted with an E-motor

• Sunroof for getting in and out

Extras?

• Indication light, extern mirror, LED Light, safety belt

• Manual wind screen wiper 

• GPS Tracker

• Music
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2.2 Direct advantage

Protection and 

safety

• Fuselage has exoskeleton 

• 4 wells in rhomboid configuration

• Increased stability and resistance

Mobility and 

agility

• Automatic gear box with 420% translation

• Small U-Turn radius (3,2m) 

• Electric reverse gear

Sunroof

• Weather independency

• Cabriolet–Feeling

• Unique driving experience
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2.3 PedaloCab
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3.1 Material comparison

In order to reduce the CO2 Footprint already at the manufacturing the selection 

of natural fiber was foreseen even it conduct to a weight increase on the vehicle.

• Glass fiber high tension    : 3,2KgCO2 per Kg

• Carbon Fiber high Tension: 41KgCO2 per Kg

• Aramid Fiber     : 22KgCO2 per Kg 

• Bamboo Fiber     : 1,2KgCO2 per Kg

• Flax Fiber     : 16KgCO2 per Kg

• Polyester resin    : 3,2KgCO2 per Kg

• Epoxy resin     : 5,3KgCO2 per Kg

• Epoxy Green resin    : 2,9KgCO2 per Kg
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3.2 PedaloCab CO2 Footprint 

The values make the CO2 gain in comparaison with other materials based on the 

prototype 2 weight fuselages. The weight is adjusted in accordance with the 

mechanical properties of each material. The first is the fuselage weight and the 

second one for the cockpit panel produced with a green Epoxy resin. 

• Carbon fiber vehicle: (15+3kg) x41 + 5kgx2,9 = 752 KgCO2

• Glass fiber vehicle :   (28+6,5 Kg) x3,2 + 8kgx2,9  = 133 KgCO2

• Flax fiber       : (24+ 4,2 Kg) x16 + 7,5kgx2,9 =  472 KgCO2

• Bamboo fiber       :  (22+ 3,2 Kg) x1,2 + 5kgx2,9 = 45 KgCO2

700 Kg of Co2 less than a carbon Fiber vehicule
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3.4 Other advantage of bamboo 

The company selected for providing the bamboo fiber (COBRATEX) is located in 

France, and the Bamboo are also growing in south of France and not in asia or 

south-America. 

The additional advantage of using bamboo are the following:

• Noise absorption ( lower resonance and noise transmission)

• Vehicle could be burn at the end of life (not possible with carbon)

• Very fast growing (herbs not an exotical tree)
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4 Life Cycle Analysis

In the Frame of the Extreme Defi, each participant has to fill  fort the ADEME, an 

analysis of the Life cycle for the vehicle, from the manufacturing, supplying and 

also the end of life  

The PedaloCab has a very good life cycle analysis

0
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Détaillé Total

(kg eq CO2 / FU) 1,1 Production de matière

première
2,1 Transport par camion

2,2 Transport par voie

ferrovière
2,3 Transport par bateau

2,4 Transport par avion

3,1 Etapes de Mise en Forme

3,3 Transports intermédiaires

4,1 Assemblage

4,2 Distribution

4,3 Entrepôts

4,4 Lieux de vente
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5 Repairability

The sailing boats age average is roughly 40 years, in order to reach this maturity 

a light electric vehicle shall be reparable and upgradable.

The French method to calculate the repairability index was applied on the 

PedaloCab on the following aspect : ease of disassembly, parts avaibility, parts 

price, technical documentation and assistance. 

The PedaloCab reach a note of 75,3 /100 = easy to repair
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6 Conclusion

The Light Electrical Vehicle market is a very unstable and unstable, the 

insolvencies of several companies like Podbike, or Bio-hybride shows how even 

with good design and a mature product it could be difficult to succeed.

Nevertheless this short introduction of the ecological aspects shows the following 
improvement points:

• Strong reduction of CO2 at manufacturing level trough natural fibre material

• Life Cycle Analysis at the project beginning

• Good repairability concept

• Stay simple and no over engineering
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Thank you for your interesert
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