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Abstract
Th is paper demonstrates the potential for new energy effi  cient 
lighting technologies to reduce energy, and ideas for speeding 
up the adoption rate. 

Introduction
In October 2006 the  EU published its Action Plan for energy 
effi  ciency with its 20 % target for energy savings by 2020. Today 
a new generation of energy effi  cient lighting technologies have 
the potential to make a signifi cant contribution to achieving 
these targets and this paper will consider both this savings po-
tential and the remaining issues around their adoption.

Before starting this however we should consider the back-
ground to Lighting and its energy use. Aft er all why is light-
ing highly relevant? Th e answer is simply that it uses a lot of 
electricity. Th e International Energy Agency for example has 
calculated that worldwide – electrical lighting uses 19 % of all 
electricity produced.

Th ere are two fundamental points to make when considering 
lighting in Europe. Firstly, about two thirds of all lighting cur-
rently installed in Europe is based on older, less energy effi  cient 
technology – developed before the 1970’s – a fi gure based on 
Philips analysis of sales fi gures and existing lighting installa-
tions. Electrical lighting was developed in the latter part of the 
nineteenth century and it developed at an ever faster pace dur-
ing the 20th century. Incandescent lamps were augmented by 
low pressure sodium lighting and fl uorescent lighting in the 
1930’s. In the 1950’s Halogen lamps were developed before the 

1960’s and 70’s saw a quickening of the pace of development. 
Th e main point however was that the older technologies were 
never replaced but remained in being. For example large num-
bers of incandescent and halogen lamps are still manufactured 
today even though there are many more energy effi  cient al-
ternatives. Research by Philips of both consumers and buyers 
in the business to busines sector suggests this is due to people 
looking only to intial cost rather than the true cost over the 
products lifetime.

Th e second point is that during the last decade there has 
been a revolution in lighting technology, especially in energy 
effi  cient solutions. Th ese developments, well documented by 
trade media during the past decade or so cover all key areas of 
lighting such as light sources, control gear and luminaire optics 
as well as lighting control sensors and LEDs. 

An examination of the fi gures makes this even clearer. Philips 
– the worlds leading lighting supplier has analysed the potential 
savings. Assuming a very conservative 20 % saving in lighting 
energy consumption, there would be running cost savings - or 
a business potential - worth 14 billion euros per year. Th is is 
the equivalent of 59 million tons of CO2, or the output of 67 
power stations. But the saving potential of modern lighting is 
more than 20 % – more like 30-40 % on average which means 
lighting can contribute more than the average in savings. And 
new lighting technologies not only off er energy savings, they 
also provide a higher quality of light.

Th ese calculations are intended as a snapshot of the energy 
savings potential of what is in reality a moving target infl uenced 
by fl uctuations in energy prices, market sizes, assumptions on 
CO2 p/kw/h and indeed the number of member states in the EU. 
Th e assumptions adopted here are an average of 0.42 kg CO2 p/
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kw/h in the EU which is the average adopted by the european 
lighting industry federation (ELC). Th is is an average which 
takes into account regional and country diff erences – for ex-
ample the fact that France generates most of its energy from 
Nuclear power. In addition the cost of electricty has been cal-
culated at an average of 0.1 euro/kWh and the Philips central 
market intelligence unit is the source for the size and value of 
the european lighting market.

Th e main point is that the potential savings are very signifi -
cant and our strategy therefore logically should be to encourage 
and indeed speed up the switch over from this ”older lighting 
technology” to the ”latest technology” available on the market 
today. Th e term speed up is very important. Current changeo-
ver and refurbishment rates can be measured quite acurately 
for e.g. street lighting or offi  ce lighting based on sales fi gures 
and lamp and control gear lifetimes. Th ese currently indicate 
a slow change over rate of about 3% per year in Street light-
ing to 5 to 7 % per year in offi  ce lighting. Th ese changes over 
rates demonstrate an important part of the issue. Even if a new 
energy saving technology is developed it takes almost a genera-
tion for it to be fully adopted, and by then something better has 
been developed in its turn. Nor will the original technology 
disappear as it will be discounted at a lower intial price.

By defi ning lighting into old and new categories we can sim-
plify the issue but this does require some further explaining. 
In broad terms a number of criteria are used. If the technol-
ogy was developed before 1975 it will be on average 30 %-80 % 
less energy effi  cient than technology developed aft er this time. 
Examples of this rule apply to all the product families and ma-
jor segments where lighting is used. For example in residential 
lighting where compact fl uorescent lamps save 80 % compared 
to incandescent lamps, or in offi  ce lighting where electronic 
ballasts with lighting controls can make fl uoresent lighting sys-
tems up to 70 % more effi  cient. Th is is also true in for example 
road, shop, industrial and fl ood lighting. Nor is this improve-
ment confi ned to energy effi  ciency. Th e quality of light has also 
improved considerably over this timeframe for all commercial 
lighting applications. For example in street lighting Ceramic 
metal halide technology now has colour rendering levels of 
60-70 compared to 25-45 with the older high pressure sodium 
(SON) and high pressure mercury (HPL) technologies.  

Th e reality of the potential savings becomes more real and 
meaningful when some examples are taken of the main areas 
where lighting is used. Take for instance Offi  ce lighting. Th e 
Philips market intelligence unit has analysed this market and 
concluded that more than 75 % of all Europe’s offi  ce lighting is 
based on old lighting technology, originally developed during 
the 1950’s. Primarily this consists of standard fl uorescent lamps 
with electromagnetic control gear. Th is is wasting more than 2 
billion euros per year in unnecessary energy consumption and 
does not comply with current quality norms, which also raises 
productivity and well-being issues (EN12464).

One issue that needs addressing in this context is that very 
oft en companies do not own the premises they are working 
from and do not make decisions on what lighting their employ-
ees work under. Th is split budget incentive would suggest it is 
harder for companies renting their properties to act although 
still needs further quantifi cation. 

Th e new energy-effi  cient lighting technologies include the 
use of lighting controls, which turn the lights off  automati-
cally when nobody is present and adjust light levels in the of-
fi ce when natural daylight is present. We all know about these 
technologies but they are no longer the complex technical solu-
tions they used to be. Today simple plug-and-play systems are 
available which can easily save up to 75 % of energy consumed. 
It is a sobering fact that today only about 1 % of our offi  ces or 
schools use lighting controls of any sort. 

A similar picture can be found in Road & Street lighting. A 
good deal of Europe’s Street lighting systems and poles date 
from the 1960’s and need replacing and at least a third of all 
street lighting is very energy ineffi  cient. Th e potential for third 
party fi nancing is there with an energy savings potential of 
more than 1 billion euros per year in the EU. 

Today European Municipality’s have the opportunity to 
tackle this issue collectively by replacing the older less effi  cient 
technology with the latest energy effi  cient lighting technolo-
gies. Th is off ers a quick win and indeed we are already seeing 
lots of Cities and Regions across Europe acting on this. One 
example here is the new road lighting scheme in the Northern 
German City of Vechta which has upgraded its street lighting 
from the older less energy effi  cient mercury lamps to a state 
of the art CosmoPolis system. Th e verifi ed savings amount to 
a 50 % energy saving whilst the quality of light has increased 
enormously.

Th e same is valid for Home lighting – for more than 100 
years we have been using the ordinary household light bulb. 
Th is uses 4 times more energy than existing compact fl uores-
cent alternatives. Yet today in the EU we still install 2 billion of 
these incandescent lamps per year, bulbs which in fact are little 
more than heating devices, as 95 % of the energy consumed is 
wasted in heat. Th e collective cost to Europe in terms of energy 
and costs is huge.

In December 2006 Philips announced it was calling for the 
replacement of incandescent light bulbs within ten years. 

We believe the mechanism and forum to achieve this switch-
over within the EU is already in place, namely the combination 
of the Eco Design directive for Energy Using Products and the 
Energy Services Directive.

Th is switch will not happen overnight. It will take a number 
of years for the supply chain to change from incandescent bulbs 
to alternative solutions in the quantities needed.

However at a personal level it also makes sense. At today’s 
energy prices each energy saving light bulb – compared to an 
incandescent bulb – can save you up to 12 euros per year on 
your electricity bill, or 72 euros during a six year lifetime. In 
addition, due to its longer lifetime, you won’t need to buy 5 
replacement incandescent light bulbs during this period. 

Th e above examples only mention a few areas in which light-
ing is used. However the same kind of energy effi  ciency story 
for example can be told for Retail, Industrial, and Hotel lighting 
amongst others.

Th e point is that the technology exists today to make a major 
diff erence – We simply need to switch over to it. And for those 
who help fi nance it this is indeed a huge business opportunity.

Th e same kind of energy effi  ciency story can also be told for 
retail, industrial, and hotel lighting amongst others.
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Th e point is that the technology exists today to create a “win, 
win, win” situation: saving cost, energy, and the environment. 
We simply need to switch over to it. And for those who help 
fi nance the initial investment costs, it is indeed a huge business 
opportunity.

During the next few years we expect to be able to announce 
more technology breakthroughs. LED technology will also 
have a big future impact in the home. Already we have decora-
tive LED light bulbs for the home, which can replace incandes-
cent light bulbs where only a decorative eff ect is required both 
indoor and outdoor. Th ese don’t just use less energy, they slot 
into existing light fi ttings and also provide the consumer with a 
new lighting experience, using colours. I should stress however 
that the light output of these current LED light bulbs is not yet 
comparable to an incandescent lamp. Philips is investing heav-
ily in this area too. Not only in in-organic LEDs produced by 
Lumileds. We started Lumileds as a JV with HP and we now ac-
quired full ownership. But also in Organic LEDs we are active. 
We formed a research consortium, under our initial leadership, 
together with companies like BASF, and OSRAM, and we aim 
for a European lead in this fi eld as well. 

Th e issue is clear, the solution is simple – just switch – why 
is it not happening faster? I would like to summarize this 
article by looking at some barriers and possible solutions

To start with we believe the EU’s Action plan for energy effi  -
ciency promises to address the remaining key road blocks. Th e 
development of new fi nancing incentives and energy pricing 
initiatives off ers the potential to remove one of the largest bar-
riers – that of higher initial investment costs - and I hope I have 
illustrated the business opportunity for fi nancial institutions or 
ESCO’s to repay investments out of energy savings.

Th e introduction of new minimum energy performance 
standards is a very good measure. Th is should be supported by 
the development of tax incentives to encourage new technolo-
gies or discourage older less effi  cient technologies. 

And fi nally we note the willingness by the Commission 
and the other EU institutions to demonstrate new energy ef-
fi cient technologies in their own buildings. 

New lighting technology off ers a triple win - consumers and 
end users, the environment and business: all will gain and ben-
efi t. However these gains also require a triple eff ort. Th e light-
ing industry has to replace old by new technologies, consumers 

and users should be aware of the benefi ts of newer technolo-
gies, and the fi nancial sector needs to off er more products to 
support this switch-over. And from a political perspective it 
will help to have fast and successful implementations of new 
legislation for example the Eco design Directive and the setting 
of ambitious mandatory energy effi  ciency targets.

Th is article started by referring to our support for the new 
EU action plan for energy effi  ciency. 

Th is plan calls for a 20 % reduction in energy consumption 
by 2020. We conclude that there are even more opportuni-
ties than that. Th e Kyoto targets for lighting could easily be 
achieved! It just needs action and it needs action now, so let us 
take on that responsibility and act.
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