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Efficient Lighting  

Increasing the efficiency of lighting is one 
the simplest and most cost effective ways 
to reduce energy consumption. There are 
many different options today to suit a 
range of lighting needs and the slightly 
higher price for ‘greener’ bulbs is generally 
offset fairly quickly by the energy savings. 
The broad range of options available can 
make selecting the best option for your 
business difficult, this fact sheet will 
provide useful information on how to 
balance cost with environmental 
considerations.     

WHERE TO START? 

 The first thing to do is consider the lighting 
needs of your organisation: 

 Where do you need lighting? 

 Needs of different parts of the 
business e.g. in kitchens, guest 
rooms, outdoor areas 

 Workplace health and safety 
requirements  

 Aesthetics and guest comfort  

 Building regulations for electrical 
components  

 Costs (initial investment, 
replacement cost, replacement 
frequency)  

It will also be useful to conduct a site 
survey; this will provide you with 
information on the lighting in your 
operation: 

  The number of lights you possess, 
their wattage and operating hours  

  Current lighting levels for different 
areas 

 Lighting requirements for different 
areas  

Depending on the size of your operation 
there are a number of people you may find 
useful to consult: 

 The building/property manager  

 Electrician  

 Environmental officer 

 Finance department 

 Procurement officer 

 Maintenance staff  

After conducting a site survey and 
consulting with the relevant people in your 
operation consider alternative lighting 
solutions. Identify short, medium and long 
term goals and consider life cycle costs; 

from purchase to disposal (including 
replacement and installation costs).   

WHAT OPPORTUNITIES ARE AVAILABLE 

TO IMPROVE LIGHTING EFFICIENCY?  

There are four main areas for lighting 
improvement. The levels do not imply any 
preferred opportunities but rather the level 
of investment and effort required to 
implement

¹
. 

 

The first opportunity to improve the 
efficiency of lighting systems should be to 
reduce the number of lights and the 
operating hours of lighting. Investigate the 
following opportunities:  

 Establish standard procedures for 
lighting operation. Request staff and 
guests switch off lighting when it is not 
required. Use staff meetings and visual 
reminders such as signs near light 
switches to remind staff and guests 

 Remove lighting from areas with 
excessive lighting  

 Remove or reduce the operational 
hours of night lighting not directed at a 
surface 

 Optimise use of lighting (for example, 
by reducing intensity of room lighting 
and providing specific task lighting) 

After identifying opportunities to reduce 
the number and operating hours, 
opportunities to replace lights should be 
investigated. Replacing lights can be as 
simple as replacing existing bulbs with ones 
of a reduced wattage (i.e. replacing 100W 
lights with 60W lights) or by changing the 
type of lighting. 

 

 

 

Different types of lighting  

There are many different types of lighting 
available. Your existing infrastructure may 
dictate replacement opportunities, 
however if you are investing in a complete 
retrofit or new design, it is worthwhile 
taking the time to select the most efficient 
lighting available. Tasks being carried out in 
lighting areas will also affect the 
appropriateness of certain types of lighting.  

The two main issues to consider when 
comparing lighting systems include:  

 Quality of light 

 Energy consumption and costs 

Note: The following information should be 
used as a guide only. The lighting industry is 
constantly undergoing change with new 
and more efficient products being regularly 
made available. The characteristics of 
available lighting options will also vary by 
region and supplier. Request the following 
information from suppliers when comparing 
available lighting options. 

Level 1 Reduce usage 

Level 2 Improve efficiency 

Level 3 Use lighting controls 

Level 4 Use natural lighting and 

design elements 

Least effort / 

investment 

Most  

effort/ 

investment 

The Radisson Blu Resort Temple Bay has 

implemented several initiatives to increase 

lighting efficiency: 

 Reducing the time taken for the 

automatic switch off of lights in guest 

rooms from 40 seconds to 25 seconds.  

 Installing automatic timers on building 

lights 

 Installing compact fluorescent lights in 

guest rooms and corridors, saving 150-

200 kWh per day 

 Installing voltage regulators to reduce 

small power supply spikes, these can 

reduce the life span of light bulbs.  

 

CASE STUDY: 
THE RADISSON BLU RESORT TEMPLE BAY, 

INDIA   



EarthCheck Fact Sheet: 2 

EarthCheck Pty Ltd. PO Box 12149. George Street. Queensland 4003. Australia. T: +61 7 3238 1900 E:info@ec3global.com                         www.earthcheck.org 

 

Lamp efficiency may be restricted by the type 

of ballast installed. Ballasts transform and 

control electrical power for fluorescent, high-

intensity discharge and low-pressure sodium 

lights. The efficiency of ballast-lamp 

combinations needs to be considered when 

reviewing lighting options.  

There are three standard types of ballast; 

Magnetic (least efficient), Hybrid, and 

Electronic (most efficient). Electronic ballasts 

can reduce electricity consumption of lights by 

10 to 15 % over the use of magnetic ballasts12. 

Factors to consider when determining 

effectiveness include: 

 Ballast factor – A factor indicating the 
relative light output of a particular lamp-
ballast combination 

 Ballast efficacy factor (%/W)– A ratio of 
ballast factor to power 

 System efficacy (lumens/W)– ratio of light 
output to power. 

Light output is measured in lumens whilst 
the efficacy of lighting is measured as a 
ratio of lumens to Watts (lumens/W). This 
measure gives an indication of how 
effective the system is at producing light 
per Watt of power.  Table 1 provides 
examples of efficacy for different lighting 
options. 

Table 1 – Light Efficacy and Wattage 

Type of light 
Typical 
wattage 
(W)⁵ 

Efficacy 
(lumens/ 
Watt)³ 

Incandescent - 
Standard 

15-1,500 10-17 

Incandescent  - 
Tungsten halogen 

10-2,000 12-22 

Fluorescent 8-36 30-110 

High Intensity 
Discharge (HID) - 
Mercury vapour⁴ 

40-1,000 25-60 

High Intensity 
Discharge (HID) - 
High pressure 
sodium⁴ 

35-180 50-140 

Low pressure 
sodium

⁴
 

35-180 60-150 

Metal halide⁴ 35-3,500 70-115 

Light emitting 
diodes (LED) 

3-4.2 27-92 

 

A Colour Rendering Index (CRI) is used to 
determine the appropriateness of lighting 
to specific spaces and tasks. CRI 
differentiates lighting based on the 
appearance of standard colours subject to 
specific lighting conditions. A CRI of 100 will 
not significantly affect colour rendering, 
however as the CRI decreases, colour 
distortion increases⁵. CRI should be 
considered when selecting lighting based 
on task requirements of an area. See Table 
2 for standard CRI values of common light 
sources. Similarly, colour temperature 
refers to the ‘feel’ of the light with standard 
incandescent lights providing a ‘warm’ 
yellow feel whilst lighting with higher 
colour temperature produce a ‘cool’ blue 
light. Refer to Table 3 for information on 
typical colour temperatures of different 
lights. 

 

 

 

 

 

 

Table 2 – Colour Rendering 

Type of light⁴ 
Colour Rendition Index 
(CRI)³ 

Incandescent 
Standard 

98-100 

Incandescent  - 
Tungsten halogen 

98-100 

Fluorescent⁵ 

Halo-phosphate 55-60 
Triphosphor and multi-
phosphor 80-95 
Compact fluorescents 
65-88² 

High Intensity 
Discharge (HID) - 
Mercury vapour 

50 

High Intensity 
Discharge (HID) - 
High pressure 
sodium 

-44 

Low pressure 
sodium 

25 

Metal halide 70 

Light emitting 
diodes (LED) 

70-90 

 

Table 3 - Colour Temperature  

Type of light⁴ 
Colour Temperature 
(Kelvin)³ 

Incandescent 
Standard 

2,700-2,800 

Incandescent  - 
Tungsten halogen 

2,900-3,200 

Fluorescent: 
Cool white⁵ 
Intermediate white 
Warm white 
Compact 

 
4,000-6,000 
3,500 
2,700-3,000 
2,700-6,500¹ 

High Intensity 
Discharge (HID) - 
Mercury vapour 

2,100 

High Intensity 
Discharge (HID) - 
High pressure sodium 

2,000-3,000 

Low pressure sodium  

Metal halide 3,700 

LED 3,300-5,000 

 

Table 4 provides some qualitative 
information on typical capital and an 
indication of the relative average life of 
different lighting types.  

 

 

 

Table 4- Light bulb Lifetime and operating 
costs 

Type of light 
Lifetime 
(hours)³ 

Operating 
Costs⁵ 

Incandescent 
Standard 

750-2,500 Very high 

Incandescent  - 
Tungsten halogen 

1,000-4,000 High 

Fluorescent tubes: 
Halo-phosphate 
Triphosphor and 
multi-phosphor 

7,000-24,000 Low 

High Intensity 
Discharge (HID) - 
Mercury vapour 

16,000-
24,000 

Low/Moderat
e 

High Intensity 
Discharge (HID) - 
High pressure 
sodium 

16,000-
24,000 

Low 

Low pressure 
sodium 

12,000-
18,000 

Low 

Metal halide 5,000-20,000 Low 

Light emitting 
diodes (LED) 

25,000-
50,000 

Low 

 

Automatic control of lighting systems may 
be a more feasible option than trying to 
encourage staff and guests to actively 
manage lighting. Opportunities for 
automated lighting control include: 

 Timers: Timers can be 
electromechanical or electronic. They 
are used to limit the duration a light 
stays on for after being switched on, or 
they can be used to turn lights on and 
off at specified times 
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 Occupancy detectors: are sensors that 
switch lighting on when occupants are 
identified in a room. Three main types 
of occupancy detectors are available:  

 Passive infrared that sense 
movement of a heat-emitting body 

 Ultrasonic that sense changes in 
sound wave patterns  

 Hybrid passive infrared/ultrasonic
13

  

 Photosensors: work by sensing the 
availability of light and adjusts the 
lighting levels according to 
predetermined requirements 

 Room key card switches: reduce lighting 
use in guest rooms by switching power 
off when the key card is removed 

 Building Management System (BMS) 
control: allows for central control of 
equipment within a building or 
business. If there is already a BMS in 
operation on site, it may be possible to 
incorporate lighting into this system 

 Power reducers: reduce the overall 
power supply to the lighting system. 
They can be used on fluorescent 
lighting systems to reduce power 
demand of the system. Care should be 
taken to ensure that a power reducer is 
compatible with the lighting system. 
These systems are generally only used 
in retrofit applications 

To improve the effectiveness of lighting 
controls businesses should consider 
efficient lighting initiatives based on lighting 
requirements. This can be achieved by: 

 Implementing lighting ‘zones’ where 
lighting for specific areas of different 
functions are controlled separately. 
Typical zones include:  

 Facade and outdoor lighting 

 Public areas (pools, gyms, etc) 

 Restaurants and retail spaces 

 Lobby and reception 

 Guest rooms 

 Corridors 

 Bathrooms 

 Conference and meeting rooms 

 Providing individual light switches for 
areas with infrequent use or areas 
which commonly only require partial 
lighting 

These separate areas may benefit from 
being controlled independently. For 
example, facade and outdoor lighting could 
be controlled by a timer or photosensor set 
to turn lights on at night and off in the 
morning, whilst corridor and stairwell 
lighting would benefit from occupancy 
detectors which only switch on when the 
space is occupied.  

Use of natural lighting can have significant 
benefits in terms of reduced lighting energy 
consumption and enhanced guest and staff 
comfort. Incorporating natural light into 
buildings and rooms is most effective in 
new design and retrofit applications. Some 

simple opportunities to improve daylight 
effectiveness include:  

 Installing skylights or open roofs  

 Installing windows that transmit visible 
light but absorb or reflect heat 
(depending on climate) 

 Brightening interior surfaces and using 
direct and indirect lighting in 
combination to reduce harsh contrasts 

 Using daylight for general room lighting 
and incorporating task lighting for 
specific tasks 

 Install a sunlight transportation device; 
these collect natural sunlight through 
roof panels and transport it through 
fibre optic cables to rooms. They can be 
used in conjunction with solar panels to 
integrate natural and artificial light⁶  

  
References 

¹ 
Adapted from UNEP, 2007, Saving for a 

Bright Future: A manual for efficient lighting 
procurement in UN agencies 
 
² City of Melbourne, 2007, Energy wise 
hotels, 
http://www.melbourne.vic.gov.au/enterpri
semelbourne/environment/Documents/Ene
rgyWiseHotels.pdf  

³ U.S. Department of Energy, 2012, Types of 
lighting, 
http://energy.gov/energysaver/articles/typ
es-lighting  

⁴ U.S. Department of Energy, 2013, Lighting, 
http://www.eere.energy.gov/basics/buildin
gs/lighting.html  

⁵
Carbon Trust, 2007, CTV021: Technology 

overview: Lighting: Bright ideas for more 
efficient illumination 
 
⁶ Sustainable Build, 2013, Sustainable 
Lighting, 
http://www.sustainablebuild.co.uk/sustain
ablelighting.html 
 

 

 The Taj Boston has done several things to 

reduce their use of, and increase the efficiency 

of their lighting.  

Lighting in guest rooms, public areas and small 

meeting rooms has been converted to LED 

light bulbs. This has showed a savings of 

358,020 kWh or $42,962 in 5 months  

Additionally, motion sensors have been 

installed in housekeeping closets, laundry 

chute closets and ice machine rooms on floors. 

The loss prevention team also tours all 

meeting and function rooms and unoccupied 

guest rooms throughout the day, turning off 

any lights found on.  

 

CASE STUDY: 
TAJ BOSTON, USA   

 The Gateway Hotel Residency Road has 

replaced incandescent and CFL light bulbs with 

more energy efficient LED’s. Public areas such 

as the lobby, restaurants and banquet halls 

have been installed with dimmers, motion 

sensors and time sensors. Additionally, 

Bathrooms, offices and staff areas have also 

been installed with motion sensors, Lights in 

kitchens and work areas and are switched off 

in hours of non-operation.  

 
 
CASE STUDY: 
THE GATEWAY HOTEL RESIDENCY ROAD, 
INDIA    
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