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Thinking about the title…
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Considering ‘paybacks’

• Reducing the cost of ownership
– The usual ‘payback’ based on reduced energy use and less 

maintenance.  
• Making use of daylight

– When roof-lights offer lower costs than insulation.
• Improving productivity – and ‘health and well being’

– Appreciating that light can pay for itself many times over in other 
ways.
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Considering ‘adjustments’

• Lighting can be ‘adjusted’ in many ways, we can change:
– Illumination levels
– Colour rendering index
– Colour appearance
– Colour
– Source 
– Location
– Intensity
– Balance
– Precision
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The usual paybacks
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Lighting and CO2 reduction – Stern Review

    



Lighting measures total: 2.55 MtC

More important – the measures are a net cost benefit!
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Reducing the cost of ownership

• Two primary costs that lighting 
adjustments can address:

– Reduced energy use
– Lower maintenance costs

• Establishing what can be achieved 
is not straightforward:

– Do we really know the amount 
of energy our lights use?

– Are the ‘maintenance costs’ 
visible? 

When we can identify the savings they go straight to ‘profit’!



CIBSE National Conference 2009: Engineering Excellence

Sometimes analysis is required….

Equipment

LightingApprox. 50% of ‘base’ load

Most of the daily uplift during working hours

…but realised ‘paybacks’ can be very good.
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National Theatre foyer
Relamping of projectors used for general 
illumination in the main foyer, saves 
130,434 kWhs per annum.

Savings = 81.3% or over £9,100.00

Cost to NT ≈ £7,700.00

PAYBACK = 10 months 5 days
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Hi-bay lighting in a manufacturing plant

Observations 
The plant is highly automated, with few people 
present. In most cases they are at workstations 
with local lighting. 

There are roof lights and some vertical glazing 

The 400W metal halide hi-bay lighting is producing 
‘design’ illumination of between 380 and 570 lux –
at floor level!

Much of this illumination falls on corridors or the top 
of large automated machines.

If the hi-bay lighting was replaced by dimmable 
fluorescent luminaires then an effective control 
system could be applied. And the installed load 
would drop from 561kW to 446 kW – a saving of 
some 20% in itself.

Example area 1. Roof-lights 
2. ‘Task’ lighting 
3. Corridor

1

2

3
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Key:
‘P’ = Power (in sample area)
‘L’ = Light output ROI (material only): exceeds 50%

Hi-bay lighting in a manufacturing plant 
Calculated annual energy savings using dimming fluorescent fittings
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Adjusting the lighting in large supermarkets
The local lighting makes contributes to the 
illumination of the aisle. This allows a 
reduction in the main overhead lighting.

The main lighting scheme is, therefore, based 
on dimmable fluorescent luminaires. These 
are controlled in zones to match the aisle 
layout.

Result: In a supermarket containing 123kW 
of dimming fluorescents the control system 
delivers £11,500.00 of annual savings by 
adjusting the main lighting. The control 
system typically costs £5,000.00 - £7,000.00 
per store.

Localised lighting in a supermarket
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Making use of daylight
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Resisting the temptation to insulate 100%

• Roof-lights can genuinely reduce carbon emissions – by reducing the 
use of electricity.

• But – this can only be done with ‘lighting controls’.
• Roof-lighting between 5% and 20% can be readily justified  
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Added benefits of daylight

• California Energy Commission report 
on ‘Daylight and Retail Sales’ from 
October 2003.

• Examined 73 stores.
• Demonstrated that those stores that 

benefited from daylight had higher 
sales.

• Many other studies have identified the 
benefit of daylight at work, at school 
and in hospitals.
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Improving productivity – ‘health and well being’
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‘Blue-sky’ lighting

• Early research
– Call centre – 17000 K lighting

– Highly significant change in two 
key performance indicators vs 
control group

• Work Performance – increased 
19.4% (p<0.001)

• Concentration Problems –
decreased 36.9% (p<0.001)

• New research confirms effect.
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Performance improvements confirmed
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Summary

• Reducing the cost of ownership
– The usual ‘payback’ based on reduced energy use and less 

maintenance.  
– Sometimes it takes LESS than a year

• Making use of daylight
– When roof-lights offer lower costs than insulation.
– Making more of a difference than you think

• Improving productivity – and ‘health and well being’
– Appreciating that light can pay for itself many times over in other 

ways.
– Demonstrating that only the RIGHT light is sustainable
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Importance of light

• 80% of sensory input 
at work is received 
through the eye 

• 19% of the World’s 
electricity is used by 
lighting

• The right lighting 
pays for itself!

Make your lighting adjustments now….
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