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The Question

The question, in a nutshell, is how we 

can optimize the efficiency of energy 

generation methods, as well as the 

recyclability of consumable materials.

To start, such materials include:

• Human bio-waste

• Materials waste from disassembled 

structures such as buildings or 

digging tunnels and mines

• Nuclear fusion and fission wastes

Also, one must take into consideration 

that finding better ways to generate 

and recycle cheap and clean energy is 

already overdue.



Bio-waste

“One man’s garbage is another man’s treasure”

One of the most versatile and sustainable methods of generating thermal or electrical 
energy is right under our noses. Or, more specifically, in our garbage bins.
Roughly one third of the food produced in the world for human consumption every 
year — approximately 1.3 billion tones — gets lost or wasted.
Materials that can be agricultural waste, manure, municipal waste, plant 
material, sewage, green waste or food waste. Through anaerobic bacterial 

decomposing, most organic matter from the bio-waste, from now on known as 
biomass, will turn into biogas, which mostly consists of methane and can be used as a 
fuel to power energy turbines. Biomass can also directly be burned as fuel.
Many such power plants have already been implemented and the technology itself is 
cheap.



Bicycle Use Helps Reduce Air 

Pollution 

• The main reason why biking 

reduces air pollution is that it 

doesn’t use any fuel.

• Secondly, manufacturing a 

bike takes far less energy than 

assembling a car. 

• Moreover, bikes don’t require 

any motor oil or batteries to 

operate.

Freiburg: The bicycle Capital of Germany

• The cyclists are a fundamental part of 

Freiburg's environmentally friendly 

image.

• It has twice as many bicycles than 

cars.

• More people every year are most likely 

to choose riding a bike over a car.



Invented by Laurence Kemball-Cook

It converts kinetic energy from footsteps 

into usable electrical energy.

When a walker’s foot makes contact with 
the tile, it bends inappreciably, 
depressing an average of five millimeters 
each step and creating approximately 
seven watts of converted kinetic energy 
in the process. The slabs, made from 100 
percent recycled rubber, can store 
energy for up to 72 hours via small built-in 
batteries.

Pavegen

The generated power can be used for public 

use such as traffic lights, phone charging, 

wayfinding signance and wireless 

communication.



Materials

Non-organic materials are also wasted all the time. Especially 

in the construction industry. Many people, ironically in the 

developed countries seem to have the misconception that 

wasted materials are taken away and just disappear. This is 

obviously not the case. Such waste takes up a lot of space 

and pollutes the natural spaces. We must invest in ways to 

recycle or repurpose the non-organic materials. Business 

entrepreneur Elon Musk has already taken the initiative and, 

while digging out tunnels for his Hyperloop project, he intends 

to repurpose the waste into dirt-cheap building bricks, 

proving that it is possible to recycle building materials.

The simple solution to 

reducing plastic pollution 

would be to not use plastic 

for one-time use items such 

as coffee cup caps, straws 

etc., since plastic is 

unnecessarily durable.



Nuclear Energy

Another inspiration for energy production is 
right above our heads and everywhere in the 
universe: in the stars.
Stars fuel themselves through repeated fusion 
and fission of fuel materials. Back here on 
Earth, this hybrid power generation system 
has been attempted before, but did not 
have the efficiency of a single-task reactor. 
Google’s Mike Cassidy is currently attempting 
to resurrect the idea through the Apollo 
Fusion company.
Fusion–fission designs essentially replace the 
lithium blanket that surrounds the fusion 
chamber with a blanket of fission fuel, either 
natural uranium ore or even nuclear waste. 
The fusion neutrons have more than enough 
energy to cause fission in the U-238, as well as 
many of the other elements in the fuel, 
including some of the transuranic waste 
elements. The reaction can continue even 
when all of the U-235 is burned off; the rate is 
controlled not by the neutrons from the fission 
events, but the neutrons being supplied by 
the fusion reactor.



There are also slightly older methods of improving cities that 

can, however, be implemented in clever ways. Some of these 

are: 

• Solar Power plants: Enormous terrains reserved for the 

positioning of solar panels

• Water energy: Water can generate thermal energy 

through rivers and waves; to compensate for the lack of 

space on the shores afterwards, “boat towers” can be 

build, to easily store small boats on a small surface.

• People’s energy: The company PaveGen has come up 

with the idea of converting kinetic energy from steps into 

electrical energy.

Simple Energies



Solar energy

Solar energy is the largest 

source of renewable and 

clean energy for mankind.

Because of it’s high 

potential here  are some 

intriguing solar innovations 

for a more eco-friendly city:

Solar windows

Solar panels on every roof

Solar cars



Wind energy

Advantages:

• It’s a clean fuel source

• Doesn’t pollute the air

• It’s cost effective

Disadvantages:

• Noise pollution

• There are reports of bird and 

bat mortality in turbines 

Land-based 2.5 MW turbines 

operating in ideal conditions at 

20% capacity could supply 40 

times more current global use and 

5 times more global energy use.



Controlled 

Experimentation

Examples of Existing Green Energy Cities

Chicago, Illinois, U.S. 

 “the greenest city in America”

 eco-friendly municipal buildings 

 solar power for low income families

Reykjavik, Iceland

 “Greenland is icy and Iceland is green”

 hydrogen buses

 its heat and electricity come entirely from 

renewable geothermal and hydropower sources

 fossil-fuel-free by 2050



(20 January 1775 – 10 June 1836)

- Member of 
the French 

Academy of 
Sciences

-professor at 
the École

polytechnique

- Founded electromagnetism

- Invented the solenoid
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