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Addicted to technology:

the challenges of (un)sustainable engineering

Dr. Mike Clifford



Upcoming topics: "Quantum Physics, Epigenetics, & God" 
"Brain Science & the Soul" "Flesh & Blood" and "Race and 
Heredity"
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If the world was a village of 100 people…

50 would be female

50 would be male 



If the world was a village of 100 people…

There would be: 60 Asians, 15 Africans, 14 people 

from the, Americas, 11 Europeans.



If the world was a village of 100 people…

there would be 33 Christians, 

22 Muslims, 14 Hindus, 7 

Buddhists, 12 people practice 

other religions, 12 people who 

would not be aligned with a 

religion.



If the world was a village of 100 
people…

12 would speak Chinese

5 would speak Spanish

5 would speak English

3 would speak Arabic

3 would speak Hindi

3 would speak Bengali

3 would speak Portuguese

2 would speak Russian

2 would speak Japanese

62 would speak other languages



If the world was a village of 100 
people…

83 would be able to read and write; 17 would not. 



If the world was a village of 100 
people…

7 would have a college degree

22 would own or share a computer



If the world was a village of 100 
people…

77 people would have a place to shelter 

from the wind and the rain, but 23 would not.



If the world was a village of 100 
people…

1 would be dying of starvation

15 would be undernourished

21 would be overweight 



If the world was a village of 100 
people…

13 people would have no clean, 

safe water to drink



If the world was a village of 100 
people…

6 people own 59% of the wealth in this village,

(all of them from the United States)

74 people own 39%, 

and 20 people share the remaining 2%.



If the world was a village of 100 
people…

“The annual income of the world’s richest 100 people is 

enough to end global poverty four times over.”



If the world was a village of 100 
people…

20 people consume 80% of the energy

80 people share the remaining 20%.



Poverty remains a major problem
19



 If we accepted that all 

people on Earth are entitled to 

use as much resource per 

capita as UK now...

 By 2050 we would need 1.5 

to 8.5 ‘Earths’ to sustain us all, 

using current technologies…..



Signs of Collapse?

Traffic congestion

Centralised and industrialised agriculture: foot and mouth, BSE

Worldwide fish resources - stocks collapse

Global warming/climate change – floods

Bird Flu, Ebola, Zika virus, 

Afghanistan, Iraq, Libya, Syria…

Atrocities like 9/11, 7/7, Paris shootings - nurtured by political, 

social and economic insecurity and inequality? 





Flooding – Option 1:

Build more  / higher flood defences
Spend more money
Send in the troops
Blame Climate Change



Flooding – Option 2:

“Building higher walls will not, by itself, protect our towns. We need 
flood prevention as well as flood defence. This means woodland 
and functioning bogs on the hills. It means dead wood and gravel 
banks and other such obstructions in the upper reaches of the 
streams (beavers will do such work for nothing). It means pulling 
down embankments to reconnect rivers to their floodplains, flooding 
fields instead of towns. It means allowing rivers to meander and 
braid. It means creating buffer zones around their banks: places 
where trees, shrubs, reeds and long grass are allowed to grow, 
providing what engineers call hydraulic roughness. It means the 
opposite of the orgy of self-destruction that decades of government 
and European policy have encouraged: grazing, mowing, burning, 
draining, canalisation and dredging.” 

George Monbiot



Flooding – Option 2:

Stop draining the moors
Stop building houses on flood plains
Plant more trees
Invest in flood prevention
Change our behaviours
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Ear Dryer

DRYEAR EAR DRYER: A machine to dry your ears after you've had a 

bath or been for a swim. Apparently, 'drying your ears has never been 

simpler or more effective'. Or, at £69, more expensive. The battery-

operated device slots into the ear canal and blows hot air. Just to add to 

the lunacy, the instructions advise you to dry your ears with a towel first!



Natural Lighting

Water bottle lights: A creative invention for houses, a natural interior light using only 

a plastic bottle, water, and bleach.

“The way this works is that daylight hits the soda bottle on the roof and the water 

refracts the rays through the hole, pouring light into the room below. the bleach 

keeps the insides of the bottles from going mouldy.”



Because we’re worth it…

Large Hadron Collider

Initial cost $9 billion

Ongoing cost to the UK £34 million each year

Uses 120MW 



How much is ‘enough’? 

- satisfying Maslow’s ‘needs’



Whoever loves money never has enough;
whoever loves wealth is never satisfied with 
their income.
This too is meaningless.

As goods increase,
so do those who consume them.
And what benefit are they to the owners
except to feast their eyes on them?

Ecclesiastes 5: 10-11



Yes, you recycle. But until you start 
reducing, you’re still killing the planet

“Unless we address the underlying reasons we 
buy so much, we will never truly feel that we 
have enough. Unless we understand why stuff 
keeps coming through the door, it matters less 
and less how we organize it, curate it, or 
dispose of it when we’re done.”

Madeleine Somerville

http://www.theguardian.com/lifeandstyle/2016/jan/19/eco-friendly-living-sustainability-recycling-reducing-saving-the-
planet?CMP=twt_a-environment_b-gdneco



Shopocalypse!

Reverend Billy and the Church of Stop Shopping pretended to 
be shopping at a Disney store and talking on non-functional 
cell phones, carrying on increasingly loud conversations about 
the evils of Disney and its products; once the ruse was 
discovered, Reverend Billy began preaching to the actual 
consumers until the police removed him from the store.



Climate Change – Option 1:

Invest in novel “green” technologies:
wind turbines
nuclear power plants
artificial trees
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 IMechE 2050 Energy Plan

• 27,000 wind turbines operational 
by 2030 and further 13,000 by 2050

• 16 Sizewell B nuclear plants by 
2030 with 4 more by 2050

• Investment in numerous facilities 
for energy from biomass, solar, 
waste, tidal, wave and hydro 
sources as well as fossil fuel CCS 
and enablers such as SMART grid 
and energy storage.
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Air-capture – artificial trees

• Principal advantages:

• Advanced proposals from Lackner, Keith and ETH

 Capture CO2 from the air 
to a filter medium

 Removal of captured CO2

from the filter

 Storage of CO2

• Key process steps:

 Reduces CO2 regardless of source and location

 Tackles non-stationary sources (transport, domestic, small 
industry; some 50% of global emissions)

 Can address past emissions



Offshore Wind – Catch 22

Where should wind turbines be built?



Climate Change – Option 2:

Reduce consumption
Reuse
Recycle
Change our behaviours – which is easier, 
turning up the thermostat or putting on a 
jumper?
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Open Educational Resources



Massive Open Online Course (MOOC)

• A free online course developed at the University with input from staff 

from Engineering, Geography, Business School, Education, 

Philosophy, History, and more.

• https://www.futurelearn.com/courses/sustainability-society-and-you

https://www.futurelearn.com/courses/sustainability-society-and-you
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Fuel Briquetting in Ghana

“I did a demonstration at a local 

school on briquetting which was 

positively received- everyone is very 

curious. I've managed to get some 

maize waste from a local street seller 

and will try and briquette it. ”



Banana Briquettes in Kenya



Project Partners

• Practical Action

• Energy Research 

Centre (ERC)

• Centre of Energy and 

Environment, 

University of Zambia 

(CEEZ)

• Lilongwe University of 

Agriculture and Natural 

Resources (LUANAR)

• Ashden

• HEDON

• Centre of Petroleum, 

Energy Economics and 

Law (CPEEL) 

University of Ibadan, 

Nigeria

Understanding the barriers to the 
introduction and uptake of clean/ 
improved Cookstoves in southern Africa

Dr Mike Clifford, Dr Sarah Jewitt, Dr Charlotte Ray



The Great African Bake Off!



The Great African Bake Off

https://mediaspace.nottingham.ac.uk/media/The+Great+African+Bake+Off/1_5zpakkfg
https://mediaspace.nottingham.ac.uk/media/The+Great+African+Bake+Off/1_5zpakkfg


Engineers Without Borders

• A national student-run organisation

• The “EWB Challenge” has been integrated 

into the Engineering curriculum across 29 UK 

Universities.



Dream Big Ghana

• Sanitation project in Ghana

• Engineers and Nurses – a great mix!
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Many Terms of Trade are Unfair

“I pity the man who wants a coat so cheap that the man or 

woman who produces the cloth will starve in the process.”

-- Benjamin Harrison

“Those who impact positively on the lives of others shall 

forever live in the memory of the heart."



Darshil U. Shah, Peter J. Schubel, Mike J. Clifford, Peter Licence

The University of Nottingham

SAMPE/BCS Annual Students’ Seminar

31
st

January 2012

IOM
3
, London

Fatigue characterisation of plant fibre composites for small-scale 
wind turbine

(SWT) blade applications



Conclusions

• Where does my research fit into the sustainable 
agenda?

• Is my lifestyle sustainable?

• What could I live without?



Not only is another world possible, she is on her 
way. On a quiet day, I can hear her breathing.

Arundhati Roy


