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One of the simplest, yet most important aspects of modern life is our ability to flick 
a switch and instantly have bright light. Without this we would be unable to 
function, but how often do you think about something as simple as the common 
light bulb? 

Electric light first came to our homes in the late 19th century, with the first light 
bulb that we would recognize being invented in 1879 by Thomas Edison. It took 
forty years of development as the first bulb, which used a carbonized thread as it’s 
filament only lasted for around 14 hours. The tungsten filament was first created in 
1904 and has remained the standard even today.  

The major issue with these so called incandescent light bulbs (meaning giving off 
light as a result of being heated) is that most of the energy which is put into 
creating light is lost as heat from the bulb. You will know how hot a traditional light 
bulb can become if you have ever tried to change a bulb which has been switched 
on. 

 

The Inefficiencies of Traditional Light Bulbs? 
Recent legislation has seen a restriction on the sale of filament light bulbs, with new 
efficiency standards being introduced from January 2012 that states that lamps 
must use 25% less energy, but why has this been introduced? Let’s have a look as 
some calculations: 
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At the peak of consumption, US consumers were buying, on average, 2 billion 
incandescent light bulbs per year, that works out as over 5.5 million light bulbs per 
day. The US Department of Energy state that traditional filament light bulbs lose 
90% of the energy as heat, therefore, if we do some quick estimations: 

So, if we estimate that most light bulbs are 60 watts (many have a much higher 
wattage, but this is just an illustrative example)  

 

2 Billion bulbs at  60 watts  each = 120,000,000,000 watts or  120,000,000 Kilowatt 
90% wasted to heat (54 w lost per bulb) = 108,000,000 Kilowatt 

  

That is roughly equivalent to 1.8 Billion light bulbs worth of energy wasted or the 
output of approximately 212 power stations just to power the waste heat which 
was generated by light bulbs.  

It was obvious with concerns about greenhouse gas production and the rising cost 
of energy that the continued use of these light bulbs could not continue.  

Finding an Alternative - The Compact Fluorescent Bulb 
German glassblower Heinrich Geissler and physician Julius Plücker discovered in 
the 19th century that light could be produced by removing the air from a glass tube 
and passing a high electrical current through it. These light tubes were named 
Geissler Tubes after their inventor. 

There were first used in the early 20th century and this sort of lighting became 
popular with Noble, neon gasses to create the bright colors of neon lamps which lit 
up the night sky around the world and then, in a different form with sodium gas to 
create the orange glow of streetlights. 

In the 1930’s researchers experimenting with neon tubes discovered that coating 
the tubes with phosphors, materials which give off light when they are exposed to 
ultraviolet light. The first white light fluorescent lamps were demonstrated at the 
1939 New York World’s Fair. 

Fluorescent lamps had some major advantages. Their long tube like shape gave off 
more light than a traditional filament bulb, yet they were about three times more 
efficient and lasted considerably longer. Their take up was initially driven by the 
rapid need to light factories for the American war effort in world war two. By 1951 

https://www.fastcompany.com/57676/how-many-lightbulbs-does-it-take-change-world-one-and-youre-looking-it
https://www.fastcompany.com/57676/how-many-lightbulbs-does-it-take-change-world-one-and-youre-looking-it
https://energy.gov/energysaver/lighting-choices-save-you-money
https://energy.gov/articles/history-light-bulb
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more light in the US was being generated by fluorescent lights than incandescent 
lamps.  

These tube lights were great for factories and shops, giving off a bright white light 
with a lower energy use, however their use in the home was somewhat limited. It 
was the oil crisis in the 70’s when the price of crude oil was driven up massively by 
the OPEC suppliers creating an embargo for oil to the US.  An alternative was 
required urgently and the solution was discovered in 1974 when engineers 
discovered that they could reduce the size of the equipment required to run the 
tube, however it was not until 1976 when the General Electric company found a way 
to form a twisted tube to create a compact bulb. However, at this time it was 
considered to be too expensive to produce as it would require the development 
and building of totally new manufacturing machines.  

Early compact fluorescent lamps (CFL) went on sale in the 1980’s, however they 
were very expensive, heavy and bulky so did not work well within many light 
fittings. However, ongoing development ensured that they were created as a mass 
market alternative and they were soon offered at a lower price as the technology 
improved. At the end of the 20th century, the price of a CFL bulb was almost 
comparable with a filament bulb and they were used extensively in homes and 
offices. 

 

 

https://energy.gov/articles/history-light-bulb
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There were many advantages, the compact bulbs, although they cost more than a 
traditional light bulb lasted, on average, 10 to 15 times longer and will save over 5 
times their purchase price during their lifetime. For example, to replace a 100 watt 
incandescent light bulb with a similarly bright CFL bulb would use only 23 watts of 
electricity.  

Reported Issues with CFL Bulbs 
Of course, the story could end there, the compact bulb provided a lower energy 
solution which saved considerable energy, however there were some issues 
associated with compact fluorescent bulbs. There is a lot of content on the internet 
which paints a picture about these light bulbs, however it is important to separate 
some of the facts from the fiction. 

 

Could CFL Bulbs cause cancer? - The UK Health Protection Agency issued a 
warning in 2008 stating that some bulbs could emit higher level of UV light than the 
guidelines state is safe. They suggest that, as a precaution if you are less than 30 cm 
away from the bulb, you should limit exposure to bulbs to one hour a day, or 
change the bulb for another type. They were very clear that these bulbs will not 
cause skin cancer, but did suggest exercising caution.  

Do CFL bulbs contain toxic mercury? - All fluorescent bulbs contain a small 
amount of Mercury which is essential to allow the bulb to work efficiently.  Mercury 
is a highly toxic material, however the amount contained within CFL bulbs is very 
small. The Environment Protection Agency state that there is no emission of 
mercury when the lamp is in use, however you must not dispose of the bulbs in the 
normal trash and there are specific instructions to clear up if a bulb is broken which 
includes airing a room in which a CFL bulb has been broken for several hours. 
However, you should be aware that there is less than 1/100th of the amount of 
mercury in a CFL bulb as there is in a mercury thermometer. 

Could CFL bulbs trigger epilepsy? - Older CFL bulbs with magnetic ballasts do 
have an unnoticeable flicker at a frequency of around 100 Hz. It has been said that 
this can cause problems with individuals with a range of conditions including 
epilepsy. Information from the Epilepsy Society states that individuals with 
photosensitive epilepsy may be affected between 3 and 60 Hz and there is no 
mention that the higher frequency of CFL bulbs will cause an issue. The flicker has 
been reduced in newer bulbs as the technology has improved. 

https://www.gov.uk/government/organisations/public-health-england
https://www.epa.gov/cfl/what-are-connections-between-mercury-and-cfls
https://www.epa.gov/cfl/cleaning-broken-cfl
https://www.epilepsysociety.org.uk/photosensitive-epilepsy
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Into The Future - The Growth of LED 
In 1962 Nick Holonyak of General Electric created an electronic component which 
gave off red light. This light emitting diode was improved upon in 1972 by George 
Cranford, one of his students who managed to create a brighter red diode and also 
a yellow colored one. 

These initial components were massively expensive, however as the technology has 
been developed and improved the initial $200 per LED price has come down to 
fractions of cents per item and the technology is used in everything from large 
screen televisions and displays and now in lighting.  

LED’s are now able to give off bright white light very efficiently, therefore they 
require considerably less power to create bright light and there is very little loss to 
heat, their use as lighting in homes is increasing massively as they offer a highly 
versatile alternative to other forms of lighting, not only do they have considerable 
less running costs and less of an impact on the environment, but they can be used 
to create a wide range of lighting effects within the home. 

How do LED Lamps Work? 
LED technology is based on semiconductors, solids which conduct electricity, 
however their ability to do so is less than a metal (which conducts electricity freely) 
and an insulator (which will not conduct electricity). Silicon is often used as the 
basis of a semiconductor and such devices are used in a lot of electronics such as 
computer chips. 

A diode is an electronic component which will only allow current to flow in one 
direction, so for example they are often used in battery powered devices to prevent 
damage if a user was to insert the batteries the wrong way round at the diode will 
prevent the current flowing backwards. A light emitting diode (LED) gives off light 
when a charge passes through it, inside the component it is a junction between two 
semiconductor surfaces which when an electron passes through it gives off a 
photon which we can see as light.  
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LED’s are known as solid state devices as there is no filament or moving parts, they 
are made up of a number of semiconductor chips.  

The Eco Friendly Alternative 
LED lights use 90% less power than traditional incandescent bulbs as the light is not 
generated by heating a metal wire in order to create light, therefore considerably 
less energy is required and lost. 

One of the most important advantages is that the reduced energy use has a direct 
impact on the amount of carbon dioxide used in the generation of power required. 
In the graph below you can see the comparison of CO2 produced for lamps 
employed within a house throughout a year. 
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As you can see, the change to LED lighting would yield a massive reduction of your 
carbon footprint as well as a large cost saving per year. 

 

https://www.lamps.com/resources/infographics/cost-of-lighting
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More Than Just a Lightbulb 
LED lighting can offer much more than just white light, using RGB chips which 
contain separate red, green and blue LED’s (or RGBW which also contain white 
LED’s to give you a brighter white) you can create a wide palette of light at the touch 
of a button.  This can allow you to use light to change the look of your interior 
simply, washing your walls with stunning colors or using individual LED light bulbs 
to highlight areas.  

The technology is now advanced enough to include remote control in order that 
you can control your household lighting from your smartphone or tablet, this may 
seem excessive, however it allows you to not only set a very wide range of colors in 
any room, but also to control your lighting over the internet which can allow you to 
make your home look lived in while you are away or to prevent you having to come 
home to a dark house. 

Why not look at replacing your standard bulbs with LED bulbs, unlike CFL bulbs you 
can purchase dimmable LED bulbs, whichever you do choose you can be confident 
that you will not have to replace them for many years.  

Most light fittings can have their bulbs directly replaced with LED bulbs, it is as 
simple as unscrewing the existing bulb and replacing it. Don’t forget any down 
lighters you may have, for example, in my own home I have replaced lights in a 
bathroom and whereas there was 300 watts of Halogen lighting I now have the 
same level of light (and no excess heat) with just 30 watts of LED lamps. 

LED lighting is also available on strips which can be easily cut to length, these 
self-adhesive flexible strips can be used under kitchen units to give you beautiful 
and useful lighting or how about along shelves to brighten your displays and 
bookshelves.  
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As LED lighting gives off much less heat than traditional lamps you can use it almost 
anywhere, for example it can provide a safe lighting source for children’s rooms. 

Painting With Light 
The colors offered by LED can give you opportunities which have not existed 
outside of theater lighting. Now you are able to create beautiful lighting effects with 
small single units and minimal energy. You no longer have to be limited by light 
bulbs and can let your imagination run wild! 
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The building above is a shop, however you could easily and highly cost effectively 
create a similar effect for your own house or garden. Perhaps using low voltage LED 
lights to highlight key plants and trees in your garden.  
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The time is right to embrace the new technology, enjoy lower energy bills and a 
more beautiful home! 

 

 

 

Picture Credits - Traditional Light Bulb, CFL Bulb, LED Light bulb, Bathroom Lighting, 
Beautiful Building Lighting, Garden Lighting from Pixabay 

 

 

 

 

 

  

 

 

 

 

 
 

 

https://pixabay.com/en/light-bulb-pear-lamp-bulbs-1644993/
https://pixabay.com/en/light-dark-light-cfl-bulbs-bulb-915220/
https://pixabay.com/en/light-bulb-light-led-lighting-1358917/
https://pixabay.com/en/bathroom-facilities-lighting-led-728740/
https://pixabay.com/en/building-led-illuminated-night-1291537/
https://pixabay.com/en/lights-colorful-lighting-color-1858176/

