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Lighting is an important requirement of any facility, as it
profoundly affects the way people work, feel, and interact.
While in the industrial sector, lighting constitutes nearly
2%–5% of the facility’s total energy consumption, it may go
up to as much as 30% in the case of commercial buildings,
hotels, and information technology complexes. Thus, in many
respects, the lighting system is the powerful leverage over
other building systems, if energy saving opportunities are
pursued in the proper sequence.

Many lighting systems that represented good practice
several years ago are now considered inefficient in view of the
ever-increasing electrical costs and technological
developments over the past few years, especially in the lamps,
luminaires, and control systems. A lighting conservation
programme not only saves energy but is also a visible
indicator of the management’s interest in conserving energy in
general. The importance of lighting conservation, therefore,
should be considered not only for its rupee savings but also
for its psychological effect on the plant’s entire ‘conservation
programme’.

An energy audit plays a key role in identifying conservation
opportunities in any facility, including in the industrial sector.
It helps in identifying the existing potential for energy
conservation and enables companies to concentrate their
efforts on appropriate areas.

TERI (The Energy and Resources Institute) has been
working actively and in close association with the industrial
sector to identify lighting efficiency solutions. Over the last
decade, TERI has completed over 600 lighting audit
installations. From this rich and diverse experience emerges
this attempt to publish a manual on energy efficiency for
lighting.

Light Right: a practising engineer’s manual on energy-efficient
lighting discusses effective lighting design and usage in view of
energy conservation. It covers all aspects of lighting: basic
principles; lighting sources; operating data and economics of
lamps; design criterion and selection of energy-efficient
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lighting for industrial, commercial, and streetlighting; energy
conservation potential in lighting (with case studies); and
maintenance aspects.

The manual is mainly aimed at facility managers, office
managers, building owners, consultants, designers/engineers,
municipalities/corporations, and others responsible for energy
use in their facilities. It elaborates the steps to be taken to
control and reduce lighting energy consumption and provides
general information on implementing lighting improvement
projects as well as references for more specific information.
Rather than attempting to answer technical questions in great
depth, the objective is to provide a ‘one-stop-shop’ resource
that provides directions on a broad range of topics typically
arising in the course of lighting projects.

The manual provides an insight into the usage of lighting
energy in different facilities and indicates the methods by
which savings are likely to be made. In addition to lessons
from TERI’s field experience, it incorporates pointers from
the notes and abstracts of different material sources and
books. All in all, it gives a concise working knowledge of the
subject on hand—a kind of ‘lighting management without
tears’. The chapters encapsulate pertinent issues relating to
lighting and are supplemented by appendices carrying
important details not readily available elsewhere.

We have taken extreme care while compiling and
summarizing existing knowledge and literature related to
lighting to produce this concise document, which we hope will
be of use to practising engineers.

Editors
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Chapter 1 Energy efficiency in lighting: an overview

Energy is one of the major inputs for economic development of
any country. In the case of developing countries, the energy
sector assumes critical importance in view of the ever-increasing
energy needs, widening of supply–demand gaps, and also huge
investments required to meet them. In the Indian context, the
current peak demand shortage is 14% and the energy deficit is
8.4%. In certain areas, this could be as high as 25%. In such
scenarios, efficient use of electricity necessitates persistent
energy conservation efforts. Energy efficiency is achieved when
energy usage in a specific product is reduced without affecting
output or user comfort levels. See Appendix I for an interesting
history of light and the evolution of energy efficiency in the
lighting sector.

Very simply, energy efficiency means using less energy to
perform the same function. For example, by replacing traditional
light bulbs with compact fluorescent lamps, one uses only 25%
of the energy originally needed to illuminate the room. Pollution
levels are also reduced by the same amount.

Lighting is an essential requirement for any facility and it
touches the day-to-day lives of people in more ways than one. It
accounts for 15% of the total energy consumed in a developing
country as against about 7%–10% in developed countries.
Energy efficiency has often been viewed as a ‘resource option’,
just like coal, oil, or natural gas. For a developing country such
as India, it provides additional economic value by preserving the
resource base and reducing pollution. Today, energy efficiency
assumes even greater importance because it is the most cost-
effective and reliable means of mitigating global climate change.
Recognition of such potential has led to high expectations
regarding control of future carbon dioxide emissions through
more frequent energy-efficiency improvements as compared to
those in the past. Thus, with new product development taking
place at a much faster pace, the lighting sector as a whole has
immense potential to pursue energy efficiency options.

Introduction

Energy
efficiency

potential for
lighting in

India

India’s installed capacity of power generation is about
112 058 MW (CEA 2004). According to an estimate of the
share of electricity used and the lighting component for major
sectors (Table 1), about 15% of the total electricity generated
is used for lighting purposes in various sectors.
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Efforts are on worldwide to attend to the following interacting
lighting variables.
P Lighting upgrades yield quick savings on energy bills but

more efficient lights release less heat—an indirect benefit
for the air-conditioning systems.

P The light quality, the lighting quantity, and the type of light
fittings are dependent on the task at hand. Thus, efforts to
promote efficient lighting that ignore the users’ needs are
likely to fail.

P For optimal lighting solutions, the total system involving
daylighting, lamps, fixtures, controls, configuration,
materials, and furnishing needs to be considered
holistically.

P Broader impacts of lighting choices, including the
persistence of energy efficiency measures, with implications
for the type of technologies, are to be considered.

P It is necessary to upgrade information on energy-efficient
lighting technologies, which have been changing
continuously over the past 60 years (Figure 1).

Table 1 Total electricity used and electricity used for lighting purposes in
major economic sectors

Electricity used Lighting component
Sector (percentage of total) (percentage of total electricity used)

Industry 49 4–5
Commercial/public 17 4–5*
Domestic 10 50–90
Other 24 2

* Though at the industrial level, the lighting component is less than 5%, in certain
industries such as textiles, pharmaceuticals, and electronics, it may be up to 15% of
the industry’s total consumption. For information technology and certain types of
commercial/building sectors, it could even be 40% of their total consumption.

Barriers
India’s energy intensity per unit of gross domestic product is
higher when compared to the rest of Asia, Japan, and the US
by 1.47, 3.7, and 1.55, respectively. Though this indicates
inefficient use of energy, it also implies substantial scope for
energy savings. However, many barriers are being faced in the
drive towards energy-efficient lighting.

Common
problems and

barriers

P Emphasis on minimization of first cost by end-users
P Capital availability constraints
P Manufacture of inefficient products in parts of the

unorganized sector
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