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Abstract

Disseminating energy-efficient technologies, even when they may appear to be technically perfect, is always a tough task, more so
in economies with low purchasing power and educational levels. The compact fluorescent lamp (CFL) is one such well-known
product that consumes only 20% electricity for the same light output as given out by the ubiquitous incandescent lamp and which, if
adopted in a big way, has the potential of reducing peak electric power loads very significantly. However, in India, the CFL sales are
still not growing in the expected manner. The current study was accordingly undertaken to investigate the underlying reasons and to
determine the most effective ways in which an efficient technology like this could be popularized. The task involved the designing
and administering of questionnaires to some 900 respondents from 100 locations representing various socio-economic, educational
and professional backgrounds in and around Delhi, and analysing the results in terms of an importance index. Based on this
feedback, the authors recommend an aggressive implementation of the formula standing for EDucation, POlicy support,
STAandards, Demonstrations and INdustry involvement (EDPOSTADIN) at least for popularizing CFLs.
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1. Introduction

In India in 1999-2000, electricity consumption in the
domestic sector was 86.6 billion kWh, accounting for
almost 22% of the total electricity consumption, which
stood at 395 billion kWh (Statistical Outline, 2000-01).
As more and more Indian villages and localities get
access to electricity, the proportion is only going to
increase further, and should touch 25%, which is
generally the norm in countries like the USA (Rocky
Mountain Institute, 1997). By using the most efficient
sources of electric light in the most effective ways, it may
be possible to save at least 50% of this electricity, or
almost 43 billion kWh at current consumption levels.
This is no mean figure because although the Indian
power sector has been growing by about 6% in recent
years, it is still characterized by huge gaps between
demand and supply; with the peak demand-supply gap

in certain regions reaching even 25% (TEDDY, 2000-
01).

Normally, the Indian households use incandescent
bulbs because of their low initial cost. This device is very
inefficient converting only 10% of the electricity
consumed into light. A compact fluorescent lamp
(CFL), using the principle of passing a discharge arc
through a gas in a compact tube shaped fixture, is
known to provide lighting very efficiently. A CFL, in
fact, consumes 4-5 times less energy for the same lumen
output. CFLs now fit the sockets of incandescent bulbs
and claim to last up to 13 times more than the standard
incandescent.

From the point of view of environmental sustain-
ability also, the use of CFL is desirable since a single
CFL reportedly prevents the emission of 500-1000 kg
of carbon dioxide, and 4-8 kg of sulphur dioxide
every year in the USA (Polsby, 1994). Since the
Indian coal has higher sulphur content, and since al-
most 75% of Indian electric generation comes from
coal burning plants, the environmental benefits of
using CFLs in the Indian context should only be
higher.
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2. CFL experience worldwide

A number of studies have reported the experience of
using CFLs in many countries. These deal with a variety
of topics; from technical issues of operating conditions,
etc. to experiences in doing retrofits, from case studies of
utility finance programmes to national campaigns in
consumer education and so on (Specifier Reports
Abstracts, 1993; Lighting Research Centre, 1998; Parker
and Schrum, 1996; Fernstorm, 1994). The studies almost
everywhere underline the very important role that
governments need to play in this regard. This includes
provision of independent information, developing and
enforcing of lighting codes and efficiency standards, and
providing seed money for research, design, development
and widespread adoption. In the USA, the DOE
national laboratory system and the EPA Pollution
Prevention Programs are already well positioned to
stimulate manufacturers and consumers. Some of the
major international programmes to promote CFLs have
been the Caribbean Islands Residential CFL Lease
Programme (WEEA, 1996), ILUMEX, Mexico (GEF,
1994; UNFCC, 1996), the China Green Lights Pro-
gramme (Yang and Du Pont, 1997), the Poland Efficient
Lighting Programme (Younger and Granda, 1998) and
the Brazil Residential Lighting Programs (Jannuzzi and
Santos, 1995).

There appears to be, however, a serious deficit of
studies relating to CFL use in India. A few (Gadgil and
Jannuzzi, 1991; Gadgil et al., 1991; Sahgal, 1998) do talk
of the enormous potential but the only proposal for
implementation titled Bombay Efficient Lighting Large-
scale Experiment or BELLE could unfortunately remain
only on paper (Gadgil and Sastry, 1994; Sastry and
Gadgil, 1996). Certainly, a number of lessons from other
countries can be extended to the Indian situation, but
the peculiarities of the Indian market can be ignored
only at great peril. The research efforts in energy
conservation in general and the lighting industry in
particular have been mostly piecemeal with most studies
emphasizing the technical rather than the managerial
aspects. In any case, there are very few attempts at any
integration of technical with managerial approaches.

There are many other challenges, which do not appear
to have been addressed adequately.

Other gaps in the existing body of literature appear to
be that:

• It does not advise on the strategy to target poor
consumers, e.g. those consumers with monthly family
incomes of less than $250.

• While it is well known that advertising improves
awareness, there is no study suggesting managerial
options to fight the peculiar Indian hesitation to use
CFLs, even among those who are aware of this
product.

• The literature is silent on the major channels of
information dissemination about CFLs that should,
therefore, be tapped aggressively in the Indian
context.

• The studies do not help with the dilemma that if the
awareness and usage of CFLs increase with the level
of education and income of the consumers, should
the higher income and higher education segments be
targeted on priority?

• Finally, there is hardly any advice on what should be
the India-specific dissemination model for CFLs in
particular and energy-efficient illumination devices in
general.

3. Ascertaining an appropriate dissemination frame work

In the Indian context, it is necessary to underline that
although good quality CFLs cost 10-30 times more than
their incandescent counterparts, making the former look
exorbitantly priced from an individual's point of view,
economy in operation or usage pays well for their high
prices. CFLs, therefore, make good financial sense, on a
life-cycle basis. The calculations in Table 1 indicate that
the extra initial cost of $3.50 ($6.50 for 1 CFL-$3 for 10
equivalent incandescent lamps) can be recovered in
about ($3.50/0.006) 583 days, i.e. o2 years if the CFL
were to be used at 1 h/day. The savings would, of course,
rise in proportion with the increase in the electricity

Table 1
CFL economics for individuals

S. No. Particulars CFL Incandescent

Wattage for equal light (A)
Life in hours (B)
Electricity Consumption in 10,000 h (kWh) = [(A) x (B)]/1000 (C)
Electricity cost at $0.075/kWh (D) C (C) : 075$15$75
Lamp price for 10,000 h (E)
Total expenditure ðF = (D þ EÞ
Net savings per point
Savings per hour of CFL operation for (100-20 = ) 80 W at $0.075/kWh

20
10,000

200
$15

$6.50
$21.50
$56.50

$0.006—

100
1000
1000
$75

$3 (10 lamps at $0.30)
$78
—
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Fig. 1. Trends in the sales of CFLs over 30 months in India from mid 1997 to mid 2000.

tariff and decrease in CFL prices, and both are
happening.

The Indian lighting industry in recent years has
attempted to take up CFL marketing quite vigorously
by emphasizing some of these aspects. Fig. 1 shows the
number of CFLs sold in the market in the last 30
months. It is observed that in the first 12 months, the
sale of CFLs followed a typical beginning of the S-curve
associated with the diffusion of any new product.
Thereafter, suddenly the sales increased but in a very
inconsistent manner. The best possible fits are more or
less exponential of the type, y = aebx

; where x is the
month and y is the total number of the CFLs sold in that
month. The values of a and b are found to be 43 700 and
0.09285844, respectively.

The trend of sales, however, does not look sustain-
able, as there is a wide scattering in the data. The
reasons for this, industry sources indicate, is the over-
reliance of the Indian market on cheap imports that
sometimes get stuck for months at ports, attract at other
times very high duties, and in any case do not do very
well with reference to the claimed figures of longevity,
etc. specially, when subjected to the vagaries of the
Indian grid, all contributing to some very serious
adverse word of mouth publicity that CFLs can do
without. The result is that in the case of CFL, the
market penetration is stagnating at around 1 % of the
potential.

It is obvious that if one wishes to increase the sales of
CFL rather rapidly, vigorous promotional efforts would
be required as the first step. However, the Indian
population being characterized by vast heterogeneity,
only a detailed survey and an in-depth analysis of the
response of potential buyers would be able to throw
some light on the points to be emphasized in this regard.
Accordingly, this study attempts to find out:

• What is the existing consumer awareness about their
expenditure on electricity, their lighting needs and the

products available in the market to fulfil that need?
What is the usual source of this information?
Their ability to distinguish among the options
available, e.g. between incandescent and fluorescent
or compact fluorescent, why would they try or not try
out a new product?
What do they like or do not like about the existing
options?
In view of the fact that many Indian consumers do
not pay for electricity by the meter, can the issue of
energy efficiency be a good plank for marketing any
new lighting product?
Can environmental concerns or patriotic feelings
attract them more to a new lighting product
category?
Can quality assurance from independent or reputed
institutions make a difference?
Can unconditional guarantee of free replacement
boost consumer confidence?
How would consumers react to a proposal in which
an electricity supply company undertakes to supply
energy-efficient lighting products on the same lines as
electric meters and recover the costs in the same
manner, i.e., as a reasonable monthly rent?
Otherwise, who else can be trusted with such schemes?

4. Methodology

For the policy research portion, an exploratory,
structured and non-disguised1 questionnaire was devel-
oped that would address the objectives outlined above in
a comprehensive manner. The questionnaire was pilot
tested before being finalized. In view of the limitation of

1 Meaning in marketing management parlance exploring or probing,
following a logical, not rambling structure and where the motives of
the questionnaire are frankly explained, as opposed to a procedure
where these could be disguised.
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time, the final questionnaire could be administered to
only about 900 individual respondents through a
convenient, judgment sampling process (as opposed to
a totally randomized process where the respondents are
selected through a much more objective but complicated
lottery-based procedures), in view of the need for
obtaining a wide variety of backgrounds, of the
respondents of each type. The success rate of the survey
in terms of receiving responses was about one-third, i.e.,
for the final analysis; the sample size of the individuals
came to 300.

The questionnaire was broadly divided into the
following categories:

Basic information: This portion collected personal
information about the respondent's age, educational
qualifications, occupation, family income, monthly
electricity bill, etc.

Lighting needs: In this part, respondents were tested
about the awareness of their lighting needs and the
measures taken by them to address them. Respondents
were also quizzed about their awareness of the existing
energy-efficient option, i.e. the tube light and the reasons
for liking/disliking it.

CFL awareness level: In this section, the respondents'
awareness of this new option and the source of this
awareness were explored. Also, if they had already tried
out this product and if not, what deterred them.

Confidence building measures: Here, the respondents'
views were obtained on such measures as quality
assurance, unconditional guarantee for free replace-
ment, participation of the local electricity supply
organization, or local NGOs and other measures that
could boost consumer confidence in accepting a new
device as CFL.

Grievance redressal: An attempt was made in this
section to find out the sources of the consumers'
grievance, if any, about the product as also to gather
their first-hand reactions about the various brands
active in the sector.

Future strategy: Finally, an attempt was made to
ascertain, on a 5-point scale, the basic motivations and
arguments that can persuade a consumer to try out this
rather 'expensive' energy-efficient product.

The respondents were derived from about 100
locations of the National Capital Territory of Delhi.
Delhi being representative of almost all communities
residing in different parts of India, samples were
targeted in such a manner that the results/findings could
be to some extent generalized for the whole of the
country.

5. Analytical framework

The responses were analysed through bi-variate
frequency/percentage distributions, charts, etc. For

finding out the relative importance of various reasons,
for example, for liking tube lights or being unhappy with
their performance, the respondents were asked to
indicate the importance of various reasons on a 3-point
scale. The less important reason was assigned the score
of 1 point, whereas the reason considered important was
given the score of 2 points and the very important 3
points. These values were multiplied by the total number
of respondents in each category and added up to arrive
at the Total Importance Score (TIS). The Maximum
Possible Score (MPS) was calculated by multiplying the
total number of respondents attempting the question
(N) by 3, i.e. the score for the very important reason.
The Importance Index (II) was calculated by dividing
the TIS by the MPS.

Importance Index ðIIÞ
Total Importance Score ðTISÞ

Maximum Possible Score ðMPSÞ:

Similarly, to find out the relative importance of reasons
towards a possible decision to buy CFL, the respondents
in the surveys were asked to indicate their choices on a
5-point scale and on similar lines, another Importance
Index was computed.

6. Survey findings and analyses

6.1. Awareness and usage of CFLs

Queries about the awareness of CFLs revealed that
about 2/3rd of the individual respondents were aware of
the new product in the market Table 2.

It is discernible from Table 3 that although about
67% respondents were aware of the CFLs, only 40% of
them had bought or used CFLs and the majority of
them had used the brand Philips. It was further noticed
that the awareness was mainly through advertisements
or through market and friends. Advertisements seemed
to attract graduates and professionals more. Thus, this
medium can be used more for increasing awareness
among individuals. The maximum awareness was in the
highest income group, i.e. with income above Rs.
20,000 pm ($500), where 70% of the respondents were
aware of the CFLs. The awareness levels decreased with
the decrease in the level of family income as well as the
respondent's educational level.

Figs. 2-5 show the awareness of the respondents of
CFLs by their demographic backgrounds. It is found
that three-fourth of the professionals were aware of the
CFLs followed by those in technical professions (70%)
and in managerial occupations (62%). About 53% of
the self-employed respondents also indicated their
awareness about the CFLs whereas, surprisingly, the
lowest awareness was found amongst the respondents in
the sales occupation (only 52% were aware out of a total
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Table 2
Distribution of respondents by education and sources of awareness

Educational level

School
Graduate
Post-graduate
Professional
Others

Total

No. of respondents

Total (1)

8
59
84

129
20

300

aware of CFLs

Aware (2)

4
54
51
85
7

201

(2) as % of (1)

50.00
91.53
60.71
65.89
35.00

67.00

No. of respondents
Source of awareness (nil or

Advt.

1
33
27
51
0

112

Friends

1
10
17
16
4

48

multiple responses)

Relatives Market This survey

0
4
6
7
3

20

1
8
8

21
2

40

2
7
4
2
1

16

Others

0
4
6
9
2

21

Table 3
Distribution of respondents by income and purchase/use of CFLs by brands

Family income (Rs.) Na (1)

8
53

104
135

Awareness

No.

(2)
(2/1)

4
31
70
96

%

5.00
54.49
67.31
71.11

Users

No.

(3)
(3/1)

1
12
31
34

o. CFL

%

12.50
22.64
29.81
25.19

Users

25.00
41.37
45.58
36.17

Users as % of aware (3/2) No.

4
12
34
46

CFLs bought

Distribution among brands

Philips

25.00
8.30

23.52
23.91

OSRAM

5.00
83.30
55.88
52.17

Others

25.00
8.30

20.58
23.91

o5000
5000-10,000
10,000-20,000
> 20,000

Total 300 201 67.00 78 167.00 40.00 96 21.87 57.29 20.83

: No. of respondents (Rs. 40=1$).

50

Professional Technical Managerial Sales Office Self Others
Admin. Employes

Occupation

Fig. 2.

of 19 salesman, who constituted 6% of the sample), who
are supposed to be in maximum touch with the markets.
Awareness of CFLs was found to be increasing with the
level of education, income and age as well as the level of
the electricity bills.

Figs. 6-10 show the distribution of CFL users by their
demographic backgrounds. Users of CFLs were found
to be increasing with the level of education, income and
age. Among different occupations, more managerial
respondents (43%) were found to be using CFLs as
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School Graduate Post Graduate Professional Others

Education
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Family Income(Rs.)
(Rs. 40 = 1 $)

Fig. 4.

>20000

compared to about half of this level among other
occupational groups.

Among the respondents paying electricity bill up to
Rs. 1000 pm ($25), the usage of CFLs was found to be
increasing with the increase in the electricity bills.

On the contrary, the percentage of respondents using
CFLs was found to decline substantially to 19% (for the
respondents paying still higher electricity bills) from the
level of 34% in the preceding electricity bill group. This
seems to be so because this segment, being in the high-
income group, could be using air conditioners and other
high-electricity-consuming gadgets and may save com-
paratively little by only using CFLs.

Table 4 provides the CFL awareness and user status
of the respondents cross-classified by their income levels

and occupations. Some noteworthy observations are as
follows:

• Three-fourths of the self-employed respondents in the
highest income group of more than Rs. 20,000 pm
($500) were aware of CFLs but not yet the users.

• About two-third of the professionals and half of the
respondents in technical occupations and in the
income group of Rs. 10,000-20,000 ($250-500) were
also aware of the CFLs but were not using them.

• About 43% of the self-employed respondents in the
income group of Rs. 10,000-20,000 ($250-500) were
found to be users of CFLs.

• Thirty-nine out of 78 users of CFLs, i.e. about 50%
were in six segments out of a total of 28 Income-



A. Kumar et al. / Energy Policy 31 (2003) 259-272 265

50

School Graduate Post
Graduate

Education

Fig. 6.

Professional Others

Professional Technical Managerial Sales

Occupation

Fig. 7.

Office Self Others
Admin. Employes



266 A. Kumar et al. / Energy Policy 31 (2003) 259-272

<5000 5000-10000 10000-20000

Family Income (Rs.)

(Rs. 40=1$)

Fig. 8.

>20000

<100 100-300 300-600 600-1000

Avg. Elec. Bill (Rs.)

(Rs. 40 = 1$)

Fig. 9.

>1000

Occupation Segments. These segments were in
managerial, professional and technical occupations
with family incomes exceeding Rs. 10,000 pm ($250).

• About 84% of the respondents who were aware of
CFLs but not using them were in the income group of
more than Rs. 10,000 pm ($250). This indicates that:
firstly, the respondents by and large found the prices
of CFLs too high and secondly, and more impor-
tantly, that the potential demand lies in this income
segment.

6.2. Non-buying of CFLs

Table 5 shows the reasons for not trying to buy CFLs.
The reason why 60% of the aware respondents did not
buy CFLs was that they either considered these to be
expensive or because they had already installed tube

lights. About one-third of respondents with family
incomes of less than Rs. 10,000 pm ($250) had not tried
to buy CFLs because of inadequate information and
lack of knowledge about the place or the source of its
availability. No guarantee of performance for the
product also seems to hinder the possible decision to
buy CFLs.

6.3. Market penetration schemes

On being asked their opinion on various schemes for
popularizing CFLs, respondents provided interesting
and useful feedback. These were:

• Certificate from a reputed institution.
• Unconditional 2-year guarantee by manufacturers.
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Table 4
Awareness and CFL user status of individual respondents by ‘‘family income—occupation’’

Per month family income (Rs.) CFL awareness user status No. and percentage of respondents

Occupation
Prof. Tech. Mang. Sales Off. Adm. Self employed. Others

Non-aware
Aware non-user
Aware user
Total no. in the
Non-aware
Aware non-user
Aware user
Total no. in the
Non-aware
Aware non-user
Aware user
Total no. in the
Non-aware
Aware non-user
Aware user
Total no. in the

segment

segment

segment

segment

No.

0
0
0
0
2
1
0
3
2

11
4

17
14
18
12
44

%

0
0
0
0

66.7
33.3
0

100
11.8
64.7
23.5

100
32
41
27

100

No.

0
0
0
0
2
2
4
8
9

14
5

28
5

13
6

24

%

0
0
0
0

25
25
50

100
32.2
50
17.8

100
21
54
25

100

No.

0
0
0
0
2
0
0
2
2
4
4

10
9

10
8

27

%

0
0
0
0

100
0
0

100
20
40
40

100
33.4
37
29.6

100

No.

0
0
0
0
1
1
0
2
3
2
2
7
6
2
2

10

%

0
0
0
0

50
50
0

100
43
29
29

100
60
20
20

100

No.

3
3
2
8

11
8
7

26
6

10
5

21
6
2
2

10

%

37.5
37.5
25

100
42.3
30.7
27

100
28.5
47.7
23.8

100
60
20
20

100

No.

0
0
0
0
1
2
0
3
2
2
3
7
1
3
0
4

%

0
0
0
0

33.4
66.6
0

100
28.5
28.5
43

100
25
75

0
100

No.

0
0
0
0
5
2
2

9
6
4
4

14
1
9
6

16

%

0
0
0
0

55.6
22.2
22.2

100
43
28.5
28.5

100
6.2

56.2
37.6

100

.50000

.50000
250000
o5000
5000-10000
5000-10000
5000-10000
5000-10000
10000-20000
10000-20000
10000-20000
10000-20000
>20000
>20000
>20000
>20000

Note: Percentage are for specific ‘‘Income-Occupation Segment’’ (Rs. 40= 1$).

• Installation of CFLs by a government agency and
recovery of the government approved cost in
mutually convenient installments.

It was learnt that an unconditional guarantee was the
most preferred option for all respondents and, therefore,
can go a long way to increasing the sale of this product.
The trust on a quality certificate by a reputed institution
was also noteworthy. About 71% respondents favoured
free installation of CFLs by government agencies but

56% said that the manufacturers should initiate such
schemes. Only about one-fourth of the respondents
favoured CFL installations by an NGO. Preference for
the local cable TV operator organizing such a scheme
was indicated by only about 17% Table 6.

Another way of market penetration could be via the
'gifts' route. The 'gifts' market size in India is under-
stood to be close to Rs. 100 billion ($2.5 billion). Gifts
are extensively bought and exchanged on certain
festivals like 'Diwali' (the festival of lights), Christmas,
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Table 5
Distribution of respondents by income and reasons for not trying to buy CFLs

Family
income (Rs.
per month)

o5000

5000-10,000

10,000-
20,000

> 20,000

Total

Note: Figures

No. and percentagge of respondents

Reasons for not trying

Inadequate
information

N o . %No.%

1 (25)
[2.78]

8 (29.6)
[22.2]

12 (16.4)

[33.3]
15 (15)

[41.7]

36

in parentheses shov

to buy

No idea where to
buy

No.

1

2

6

9

18

from

%

(25)
[5.56]
(7.40)

[11.1]
(8.2)

[33.3]
(9)

[50]

Expensive

No.

—

6

19

29

54

i umn-wise percentages ;

%

(22.2)
[11.1]
(26.02)

[35.2]
(29)
[53.7]

and figures in

Tube lights
already installed

No.

1

4

16

27

48

%

(25)
[2.08]

(14.8)
[8.33]

(21.9)

[33.3]
(27)
[56.3]

N o guarantee
others

No.

1

6

14

14

35

%

(25)
[2.86]

(22.2)
[17.1]
(26.02)

[40]
(14)
[40]

Others

No.

—

1

6

6

13

%

(3.7)
[7.7]
(8.2)

[46.2]
(6)
[46.2]

brackets show column-wise percentages (Rs. 4 0 = 1$).

Total

No.

4

27

73

100

204

%

(100)

(100)

(100)

(100)

Table 6
Distribution of respondents by preferred market penetration schemes and education

Education Total respondents (%) Respondents' preference for scheme (multiple responses)

Quality certificate (%) 2 year guarantee (%) Installation of CFL by Govt. (%)

School
Graduate
Post-graduate
Professional
Others

8
59
84

129
20

Total

100
81
90
79
75

300

100
88
97
88
90

91

87
59
70
75
80

71

or New Year. It was in this background that the present
study explored attitudes towards receiving CFLs as gifts
on such occasions.

Table 7 reveals that about two-third respondents
would feel happy or delighted in receiving CFLs as gift.
This proportion was much higher at 71% in the case of
those who were aware of CFLs but had not used them.
Sixty-two per cent of respondents who came to know of
this product only through this survey also indicated that
they would be delighted to receive CFLs as gifts. Only
5.6% respondents indicated that they would be unhappy
to receive CFLs as a festival gift.

6.4. Importance of reasons towards a possible decision to
buy CFLs

When asked to indicate on a 5-point scale (with 5
points assigned to the most important reason and one to
the least important one), the importance of various

Table 7
Distribution of respondents by awareness and reactions on receiving
CFL as gift

User

Non-user

Non-aware

Total

Unhappy

3
(3.84)

[17.64]

7
(5.69)

[41.17]

7
(7.07)

[41.17]

17
{5.6}

Neutral

25
(32.05)
[29.4]

29
(23.57)
[34.11]

31
(31.31)
[36.47]

85
{28.37}

Happy

38
(48.71)
[26.02]

63
(51.21)
[43.15]

45
(45.45)
[30.82]

146
{48.66}

Delighted

12
(15.38)
[23.07]

24
(19.51)
[46.15]

16
(16.16)
[30.76]

52
{17.33}

Total

78
{26}

12
{41}

99
{33}

300

Note: Figures in parentheses show row-wise %; figures in bracket show
column-wise % and figures in curly brackets show % of 300.
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Table 8
Importance of reasons towards possible decision for buying CFLs

Reasons

Saves electricity and money
May save your locality/city from
load shedding by reducing peak
loads drastically
May ultimately make India energy
self sufficient
Reduces pollution by reducing over
all demand on fossil fuel based
electricity producing plants
May reduce transformer burn outsa

Each CFL used spares electricity
for four unelectrified houses
Looks more elegant and exclusive
Makes it affordable to leave lights
on for house security purpose

No. of respondents

289
274

276

272

280
265

275
272

Maximum score

1445
1370

1380

1360

1400
1325

1375
1360

Importance score

1237
1125

1122

1108

1126
1046

941
907

Importance index

0.85
0.82

0.81

0.81

0.80
0.78

0.68
0.66

aA peculiar Indian problem where excessive, and unregulated demands on the system, often leads to the transformers themselves burning down.
This causes severe inconvenience to the honest consumer for the periods that the transformers remain unreplaced.

reasons towards a possible decision to buy a CFL, all
suggested reasons/alternatives were held to be quite
important Table 8.

However, saving of electricity and hence money was
found to be the most important reason in contrast to the
affordability of leaving lights on for security purposes,
which was found to be the least important reason.
Similarly, few were impressed with the appearance of
CFLs in terms of elegance or exclusiveness. This could
be due to a lack of knowledge among the respondents
regarding the types, shapes, designs, etc. of CFLs
available in the market. The Importance Index varied
from 0.66 to 0.85.

It is thus clear that the most important plank for
future CFL campaigns should continue to emphasize the
economy aspect. Patriotism, as well as pollution
reduction could also a good plank with an importance
index of 0.81.

7. Conclusions

With the above mentioned feedback (as well from a
number of other analyses which for want of space are
not being carried out here), the study leads to the
following conclusions:

• The awareness about CFLs is not very good among
ordinary consumers, particularly those with monthly
family incomes of less than Rs. 10,000 ($250). This
calls for cooperative, generic advertising by major
CFL producers along with, if possible, the govern-
ment/utilities.

• CFL use was found to be very low even from that
segment which was aware of this new lighting

product. This underlines an urgent necessity to
repeated communication of the message of economy
to the consumers that using CFL would not only pay
for the high price of this product but that the
consumer would continue to derive benefit in terms of
further savings, etc.
The major sources of information about the CFL are
advertisements, friends and the market. Advertise-
ments seemed to attract graduates and professionals
more. Thus, this medium can be used more for
increasing awareness among individuals.
The maximum awareness was in the highest income
group, i.e. with income above Rs. 20,000 pm ($500),
where 70% of the respondents were aware of the
CFLs. As the awareness and usage of CFLs has been
found to be increasing with the level of education and
income of the consumers, the richer segments of
consumers should be focused upon on priority for
marketing CFLs. Buying and usage of CFLs by other
segments may then follow through a 'demonstration
effect'.
All income groups have found high price and lack of
guarantee to be a major deterrent in the purchase of
CFLs. The manufacturers must, therefore, seriously
look into these aspects without which no effective
marketing of the product may be possible. The option
of importing cheaper CFLs with lesser operating life
being exercised by some manufacturers for market
penetration purposes is, therefore, not recommended,
as it may kill the market by creating more dissatisfac-
tion.
Although consumers of CFLs have had good
experience of the product, a major source of
unhappiness has been the dissatisfactory lighting
levels of CFLs. To counter this manufacturers should
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recommend somewhat higher wattage CFLs than
what is being recommended at present as equivalent
to various wattage incandescent lamps. They should
also educate the consumers about the fact that CFLs
come to full brightness only after being on for a few
moments and also that they all will suffer from lumen
depreciation, i.e. become dimmer, in due course.
The Indian consumers have revealed a stronger
preference for white light as compared to the yellow
light output. This preference was much more among
the less educated as well as the low-income segments.
This aspect should be seriously considered at the
merchandising stage because this feedback is quite
opposite to the experience from developed markets
abroad where in residences, only yellow outputs
mimicking sunlight is preferred. This may be because
in India white light output is associated with tube
lights, which are not only supposed to be more
exclusive, requiring more resources, but also prove to
be quite economical.

Respondents have preferred a 2-year guarantee for
CFLs to any quality certificate issued by Bureau of
Indian Standards (BIS), Indian Institute of Technol-
ogy (IIT), etc. The differences in the preferences are
quite significant and therefore the feasibility of giving
guarantee needs to be explored seriously.
If a CFLs installation scheme on easy credit is to be
operated then it is preferred by more than half the
respondents that it be either done by the Government
or the manufacturers, rather than by NGOs, cable
operators, etc.
Majority of the respondents indicated that they
would be quite happy to receive CFLs as a festival
gift. CFL manufacturers, therefore, need to become
active in having tie-ups with various companies,
organizations, etc. which give away gifts to their
employees and others on various festivals, etc.

8. Specific recommendations

Coming to the specific course of action for populariz-
ing CFLs, it is recommended that:

• Consumer awareness must be increased drastically,
i.e., more intensive advertising efforts both by the
government and the industry should be made in a
series that highlights all the positive implications of
using the CFLs at the individual as well as the
national level.

• Companies engaged in producing and marketing
CFLs, in association with suitable government
agencies, must also create an excitement about the
product by launching suitable coupon-based rebate
schemes (point-of-purchase or mail-in), or ‘‘buy one
get one free’’ schemes, or other exchange schemes for

ordinary bulbs or even a reward system modelled on
the frequent flyer schemes of airlines, credit cards,
etc.
Because of the initial high costs, customers must be
assured about the longevity of the product through a
suitable warranty and/or a certificate of quality from
a government laboratory or some reputed technology
institution such as the IIT Delhi. Suitable safeguards
can be incorporated to prevent misuse of this facility
by printing production/identification numbers on the
CFLs, just as such numbers are printed on refrig-
erators, etc.
In addition, consumers should be given a 'free-and-
no-obligation' trial offering of 10-15 days in which
they may return or exchange the CFLs. This may
enable suitable experimentation with wattages, resul-
tant lighting levels, shapes, colour choices, etc.
Purchase on installments through utilities, or pre-
ferred manufacturers, or NGOs may all be encour-
aged and tried out through pilot schemes.
Companies/utilities/NGOs need to be encouraged to
invest in support services through various means like
toll-free phones, CFL size cut-outs for better
consumer appreciation, brochures on selection of
CFLs, the overall economics of using CFLs, the
financing possibilities and trained staff or home visits,
if requested.
Dealers need to be given attractive point-of-purchase
(POP) display material, brochures and rebate cou-
pons as well as special incentives/rewards for exceed-
ing targets, etc.
Seminars, conferences and trade shows should be
organized in a massive way so as to create awareness
among the masses and to encourage brainstorming.
Co-ordination with manufacturers of inverters, un-
interrupted power systems (UPS) and generators
could be very useful as use of CFLs can reduce the
necessity of investing in bigger systems and can thus
boost the market of both inverters/generators and
CFLs.
In the national interest, a subsidy to the approved
manufacturers of CFLs, on the lines of subsidy to
other energy conservation products, with the assur-
ance that they will match that, may give a very big
boost to this sector. Simultaneously, fiscal conces-
sions like exemptions from customs and excise duties,
sales tax, etc., that are already available for the
energy conservation sector in India, should be
extended to them.

9. Towards an India-specific dissemination framework

While the above mentioned suggestions, feedbacks
and advices very comprehensively help with the task of
evolving a good dissemination strategy for CFLs in
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India, it is necessary to suggest a framework that can
reasonably take care of some of those newer technolo-
gies (e.g. induction or LED lamps) that may have the
potential of making even CFLs obsolete.

It may be useful to recall in this context some critical
characteristics that generally make any 'Innovation
Diffusion' successful or whose presence or absence
greatly affects the rate at which the innovation gets
adopted.

• The first factor is that of the Relative Advantage, i.e.
is the innovation better than the existing options?
Will people perceive it as better? Questions of overall
economy and affordability come up here. If not, it is
obvious that the innovation will hardly have any
hope of spreading quickly.

• The second factor would be that of Compatibility, i.e.
how does the innovation fit with consumers' past
experiences and present needs? If it does not fit both
well, it naturally cannot hope to become very
popular.

• The third issue is that of Complexity, i.e. how
difficult is the innovation to understand and apply.
CFLs have a good potential to succeed because
they fit the existing fittings so well and do not
impose any difficult-to-remember restrictions on
their users.

• The fourth factor suggests an element of Trialability,
i.e. can people ‘‘try out’’ the innovation first, or must
they commit to it all at once? Trying out a CFL, with
the money return policy if not satisfied should,
therefore, be easier than trying out a tube light which
requires the consumer to get an electrician to fit new
holders, luminaires, etc.

• The fifth characteristic relates to the innovation's
Observability, i.e. how visible are the results of using
it? Can others discern the difference and appreciate,
and not ridicule, the same?

This brings us to the question of the strategy of
spreading an innovation or changing a culture. A
system-wide change to an innovative way of doing
things would require that many avenues be tried out.
The first would be to find out who the agents of change
are. After this would be the task of focus on the early
adopter who is open to new ideas and wants to promote
positive change. The average person; neither for nor
against change, often unconscious that anything is
happening at all, busy with the challenges of day-to-
day life, may then just flow along with the new wave.
The trickiest to handle would be the category of the
negative elements, the laggards, reactionaries, even
saboteurs, who generally do not like to change or
change only under pressure from the majority; or who
have a vested interest in keeping things as they are or
even in moving in the opposite direction. In case of

CFLs, these could be the manufacturers of incandescent
lamps or even importers of bad quality CFLs.

Cultural factors can further affect the speed and
trend of diffusion. Asian societies, for example, may
be more heterogeneous than the Europeans, but in
their behaviour, may be more collectivist, subordinat-
ing often the rights of the individual to that of the
group. Very few Asian consumers may, therefore,
be prepared to take the social risk of trying a new
product first. The discomfort of being left behind,
however, induces them to follow suit if they think
that others have already tried out a new item. Referral
is thus a very powerful way of expanding product
trials by the first wave of consumers. The diffusion
curve in Asian societies may, therefore, follow a sharper
curve than what would normally be experienced in
Western markets (Schutte, 2001).

At this juncture, it is necessary to emphasize the roles
of direct adoption of the innovation at least by some in
their daily lives. This must be followed by a forceful
attempt to communicate about the innovation to every-
one else through the media, be it through conversations,
letters, stories, radio/TV talk shows, T-shirts, press
releases, advertisements, movie scripts, posters, bro-
chures, poems, songs, dances, etc. Finally, it would be
necessary to institutionalize the innovation or create a
system that encourages institutionalization.

The international experience, as briefly presented in
this paper, has brought out very clearly that where
dissemination of a new energy-efficient technology like
the CFL is concerned, governmental leadership would
be the first requirement to render legitimacy to this
sector. This would have to be pursued diligently not
only through efforts such as this study, but also with the
collective efforts of the lighting experts, users, and the
CFL industry.

In the light of this all, the dissemination model for an
energy-efficient technology like the CFL in India would
necessitate that a comprehensive programme focusing
on, what this study would call, the factors of EDucation,
POlicy support, STAndards, Demonstrations and IN-
dustry involvement (EDPOSTADIN) be launched. The
concept is explained as consisting of the following
essential elements.

• Education and information: a programme in which
market research methodologies, taking off from those
used in this study, would be used in an ongoing
manner to identify the key areas and the strategy to
target them with suitable advertising, direct market-
ing and educational campaigns.

• Policy development and macro-regulation: a pro-
gramme which would, in parallel with the first step,
involve a continuing effort in identifying and target-
ing the policy makers and key stakeholders with
information about the system improvement and



272 A. Kumar et al. / Energy Policy 31 (2003) 259-272

managerial advantages of using CFLs (or any
new lighting technology) and in getting them to
recommend and adopt the necessary policy frame-
works.
Certification, labelling and standards: a programme
which would ensure that only products of right
quality and specifications are popularized, with
performance guarantees, lest the product and possi-
bly the entire sector gets a bad name because of some
unscrupulous trade elements. This point just cannot
be overemphasized.
Pilot demonstrations (with or without subsidies): a
programme in which homogeneous colonies (e.g. of
Government or University employees, where all
residents would have similar income and educational
standards and where collection of electricity bills
based on metered consumption would be more or less
guaranteed) could be targeted in intensive door-to-
door campaigns, and the feedback obtained could be
used to refine further campaigns. This is necessary
because of the great diversity and the sheer sub-
continental size of India.
Industry support: a programme in which the concerns
of indigenous manufacturers are identified and
addressed, so as to ensure that the extension phases
of the pilot projects are run in a self-sustainable
manner by the normal market forces, to the extent
possible.
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