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The Sun is the Source of all Energy

Ancient Stored Sun Energy
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Disruptive Technologies



What factors drive disruptive technologies?

1. Price

2. Crossover Price!

3. Operational costs crossover

4. The Dark Horse!



Solar Price Per Watt 

1977 - $77

1997 - $7

2013 - $0.7



Cost of Solar – US data



Crossover Price for New Projects

Solar crossover

Nuclear and Coal
Solar crossover 

Natural Gas

wind



4.8 cts / KWh

Alberta Major Projects since

2017 Brooks   17 MW     4.8 cts / kwh

2020   Vulcan    500MW        ?



What about energy storage?

2.3 Cents Per KWh 

including Storage



Operational costs crossover

coal



Crossover in 2019 in the U.S



Change 

the World 

of Energy 

One Light 

bulb at a 

time



Price Reduction of LED Lights 



Price per Lumen Reduction

https://www.google.com/imgres?imgurl=http%3A%2F%2Fwww.ibmbigdatahub.com%2Fsites%2Fdefault%2Ffiles%2Fhaitz_s_law.png&imgrefurl=https%3A%2F%2Fwww.ibmbigdatahub.com%2Fblog%2Fled-lighting-revolution&docid=6GKpWF_dBHkbnM&tbnid=7FE_8Pag9PPQ8M%3A&vet=10ahUKEwjci9CotsLlAhW1IDQIHYieAM0QMwhwKAUwBQ..i&w=975&h=540&bih=639&biw=1094&q=cost%20of%20led%20bulbs%20over%20time&ved=0ahUKEwjci9CotsLlAhW1IDQIHYieAM0QMwhwKAUwBQ&iact=mrc&uact=8


Price crossover for New Projects

The Edge building in Amsterdam 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fimages.adsttc.com%2Fmedia%2Fimages%2F5678%2F024d%2Fe58e%2Fceb1%2Faa00%2F0004%2Fnewsletter%2FOffices_Image_Philips_connected_lighting_for_Deloitte_Photo_Credit_Ronald_Tilleman_The_Edge_OVG_Real_Estate_.jpg%3F1450705445&imgrefurl=https%3A%2F%2Fwww.archdaily.com%2F779169%2Fconnected-lighting-from-ethernet-to-li-fi-internet&docid=qod0jK_MJYZVQM&tbnid=6lBJLNwLbW0TGM%3A&vet=10ahUKEwjPq4evw8TlAhUVL30KHc_9Df4QMwhVKAcwBw..i&w=750&h=501&bih=831&biw=2202&q=building%20with%20lifi%20technology&ved=0ahUKEwjPq4evw8TlAhUVL30KHc_9Df4QMwhVKAcwBw&iact=mrc&uact=8


Question?

If the energy saved from 

upgrading 2000 4-foot tube to LED 

from 2014-2018

How far would an EV travel?

1. Around the world (40,000 kms)

2. On the moon (385,000 kms)

3. Pass the moon.



How far can an EV travel with the saved energy to date?

13.9 Million Kms



Alberta’s First Zero Waste 

Fluorescent light Retrofit and Recycle 

system



Operational Crossover in 2019

Plug and Play Lights 

are $20. Electrician 

not required. 



The Dark Horse of Light Retrofit

Clean Water



Question?

How much water can be contaminated by mercury from one tube?

1.   5    Litres

2 50   Litres

3 500 Litres

4 5000 Litres
5000 Litres





The Coming Disruptive EV revolution



The Internal Combustion Engine(ICE)



The disruption of vehicle manufacturing logistics



What percentage of the energy is used to move the driver

in a gasoline car?

Moving the 

driver

Source: U.S. Department of Energy; Amory Lovins, Rocky Mountain Institute

1. Less than 1%

2. About 10%

3. Between 10% - 20%



Gasoline Energy Efficiency?

62.4% 
Engine losses

17.2% 
Idling

2.2% 
Accessories

5.6% 
Driveline 

losses

12% 
Moving 

the car

0.6%
Moving the 

driver

Source: U.S. Department of Energy; Amory Lovins, Rocky Mountain Institute



Where Does the Energy Go in an EV?

62.4%
Engine losses

17.2% 
Idling

2.2% 
Accessories

5.6% 
Driveline 

losses

12% 
Moving 

the car

48.4%
Moving the 

driver

Source: U.S. Department of Energy; Amory Lovins, Rocky Mountain Institute

0%

31.2%



Battery Cost Reduction

$1000

$

1

0

0





How would you know about operational crossover?





More Sustainable Energy Production



Paradigm Shift

50,000 Kms



The Dark Horse of EV Adoption



London’s Clean Air Drive



London’s plan to fight Poor Air Quality

The Mayor of London 

just announced 50,000 

EV chargers by 2025



Disruptive Technologies



What of those 3 factors is the most 

important in driving EV sales?

4. None of the above

1 2 3
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TAAS
Transportation 

as a

service


