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ABSTRACT

Energy efficiency is attracting greater attention in India, and because of the urgency to
reduce energy use rapidly and with limited resources, energy efficiency (EE) efforts need to be
targeted to achieve the largest reduction. The first step in such targeting is an assessment of the
potential savings from various EE measures.

We assess the technical saving potential assuming al new purchases of appliances in
Indian households for a five year period (2009-13) are of the most efficient models available in
the Indian market. We use a diverse set of data sources — national sample surveys for appliance
ownership, manufacturers associations data for production and growth projections, and sample
energy consumption studies.

Our calculations show that replacing incandescent bulbs with CFLs and tube-lights with
EE models and shifting to the most energy efficient models for all other appliances for all future
sales can result in annual savings of about 57 TWh in 2013 which is a reduction of about 30%
from a BAU scenario.  Retrofitting of lights accounts for about half the saving while ceiling
fans, TVs, refrigerators, and reduction in stand-by power account for another 40% of the savings
in households. Selecting a longer time period for the study and including new developments in
EE could increase the estimate significantly.

Not all this technical potential is achievable. Further work is needed to determine the
cost-effective (economic) potential and achievable potential from the estimate of technical
potential.

I ntroduction

Energy efficiency is attracting greater attention in India, and because there is an urgency
to reduce energy use rapidly and resources are limited, it is important to ask how best to target
energy efficiency (EE) efforts to achieve the largest reduction. The first step in such targeting of
efforts is an assessment of the potential savings from various EE measures.

In the last ten years or so, severa researchers have looked at the consumption and saving
potential in Indian households. Earlier work (IEI CMIE, 2000; Murthy, Sumithra & Reddy,
2001) focused on identifying components of household electricity consumption but not on
savings estimates. Later work included discussion of saving estimates but for the whole
residential sector and not by appliance (TERI, 2006). More recently, a study (Letschert &
McNeil, 2007) has estimated potential savings by appliance but its projections of consumption
and savings were much higher than what actually occurred, probably in part because the data
used was quite old.

Seeing these differences and that most of the earlier work is based on fairly old data, we
felt that it was useful to update the estimate of saving potential based on more recent data.
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In this paper, we assess the technical saving potential assuming all new purchases of
appliances in households were of the most efficient models available in India currently. The
starting year for our analysis is 2008 and we estimate the technical saving potential over the five
year period 2008-2013. In order to estimate the technical potential we require three quantitites
for each appliance: (1) stock of the appliance in 2008; (2) estimate of sales 2008-2013; and (3)
the energy consumption for the most efficient model and for the business-as-usual (BAU) case.

In the following sections, we describe how we used a diverse set of data sources to
estimate the stock, sales, and energy consumption per appliance through the use of national
sample surveys for appliance ownership, manufacturers associations data for production and
growth projections, and sample energy consumption studies.

Our focus in this paper is not to get precise estimates of energy saving potential but rather
to get an understanding, with a reasonable degree of accuracy, of the size of technical savings
potential available from various appliances.

Method for Estimating Saving Potential

In calculating the potential for the five year period 2008-13, we focus only on future sales
of appliances, and calculate the potential as the difference in energy consumption between a
BAU case and a 100% EE case.! The BAU case assumes that for the following 5 years the
purchasing pattern would remain mainly on lowest first-cost basis, that is only the cheapest
model will be bought. In contrast, the 100% EE scenario assumes a shift of all sales to the most
efficient appliance. We first determine how many new appliances are going to be sold every
year over the next five years, and then determine the difference in consumption between the
average appliance bought under BAU and an EE case. For lighting, our calculation of potential
is based on a one-time retrofit of the following items: (1) All incandescent bulbs replaced by
CFLs; (2) All T12sreplaced by T8s; and (3) All magnetic ballasts replaced by electronic ballasts.
It is assumed that from then on both BAU and EE will use the same appliance so no additional
annual savingswill occur.

We recognize that both BAU and EE scenarios are hypothetical scenarios. In general,
one would not expect people to buy only the cheapest model in the BAU. However, in the case
of India, since many of the future purchases will be made by those households that are now poor
or not electrified, they will be highly price sensitive, and therefore the assumption of the
cheapest model in the BAU case is appropriate. We also recognize that energy efficiency of
appliances for both BAU and the EE case is likely to improve over time. However, given that
we are estimating technical potential over arelatively short period of five years, the assumption
of no autonomous change in energy efficiency is unlikely to introduce significant error in the
resullt.

Stock of Appliances
Stock estimates are in most cases based on National Sample Survey Organization

(NSSO) surveys. However, because the most recent NSSO survey for the relevant data was done
in 2004, we could not obtain stock data for 2008 directly from the NSSO surveys. Instead, we

! We use the term 100% EE case to indicate that we assume that all appliances bought in the future will be of the
most energy efficient models. We recognize that this is hypothetical because in reality there would be a transition
period as consumers moved to more efficient models.
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first extracted the stock for 2004 and then used appliance sales data / estimates for the years
2005-2008 to arrive at the stock of appliances for 2008. Because NSSO survey results do not
give the stock of appliances directly but instead give saturation levels for the different
appliances, we calculated stock of appliances as the product of the saturation level, the number
of households, and the number of units of each appliance used per household. While the number
of units used per household is close to one for most appliances, it is about 1.8 per household for
fans. NSSO surveys do not cover lighting. For lighting, we used data on sales from Electric
Lamp and Component Manufacturers’ Association of India (ELCOMA) to estimate the stock and
future sales.

In order to get sales data for extending the stock data from 2004 to 2008, we used data
mostly from the Consumer Electronics and Appliances Manufacturers' Association (CEAMA) and
TV Veopar Journal. We also used stock data from NSSO surveys in 1999, 2002 and 2004 to
cross-check sales estimates based on changes in stock. While using sales data to calculate
additions to stock, we made appropriate corrections to account for the fact that a part of annual
salesisused ssimply to replace “old” stock and therefore does not contribute to increase the stock
of appliances. Table 1 givesthe stock of each appliance in 2008 based on our calculations.

Consumption Data

In order to estimate the consumption we reviewed studies of Lawrence Berkeley National
Laboratory (LBNL), The Energy and Resources Institute (TERI), International Energy Initiative
(IEl) & Centre for Monitoring Indian Economy Pvt. Ltd (CMIE) and an analysis of the
Karnataka Survey from 1994/1995 by Murthy, Sumithra & Reddy.

For many of the appliances, thereis alarge variation in size and type of appliance used in
Indian households. All the studies that we reviewed, calculated an average consumption for the
appliances. Table 1 gives the stock, consumption per year and total consumption in TWh of the
most commonly used appliances in Indian household in 2008. The total consumption in all
households of almost 152 TWh in Table 1 is reasonably close to the total of 148 TWh estimated
by the Central Electricity Authority (CEA) for 2008, giving us some confidence in the validity of
the assumptions we have made in our calculations.

Components of Current Electricity Consumption in Households

In Table 1 we see that a major part of the consumption comes from: fans, lighting
(incandescent bulbs and tube lights), refrigerators, ACs, air coolers, electric water heater,
televisions (active mode) and stand-by power (incl. Set-Top-Boxes, DVD Players, TVs, and
Computers). Together, these nine end-uses or appliances account for almost all the total
consumption. Therefore, our study focuses on these nine appliances. Savings from replacement
of incandescent bulbs by CFLs form a significant portion of the total savings, and they are
included. However, we exclude savings from replacing one type of CFL by another because we
expect that there would not be a significant difference in the efficiency of CFLs. We also
exclude washing machines, VCRs/VCPs and music systems (incl. radios) because their
contribution to total consumption is negligible.
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Table 1 - Stock & Consumption (In kWh/Year & Total) of Each Appliance Typein 2008
Number | Saturation | Year for Stock Total
Typeof appliance | Per HH | (%) Saturation | in kWh/year TWh
Data million

Fan 1.78 51.55 2004 246 112 27 60
Incandescent bulb NA NA - 302 80 24.22
Refrigerator 104 1273 2004 37 583 21.95
Television (TV)' 102 37.87 2004 99 175 17.27
Tube light NA NA | 280 107 30.08
Air conditioner 1.20 1.08 2004 5 1199 6.05
Room heater 1.00* 3.23 2002 9 555 5.00
Electric  Water _ heating | 00 264 2002 10 438 458
Air cooler 1.20 7.54 2004 19 195 3.70
Stand-by-power 3.06
Washing machine 101 3.58 2002 15 185 277
Radio 1.03 28.51 2004 60 33 1.96
Compact _Fluorescent _Lamp NA NA ' 68 22 1.49
Tape recorder, CD player 14.38 1999 37 34 1.24
Computer’ 1.oo* 1.34 2002 6 105 0.60
Set-Top Box’ NA NA j 11 22 0.24
DVD Plavers NA NA j 29 1 0.03
VCR VCP 1.02 1.40 2002 3 2 0.01

Total 151.86

* without Stand-by-power ** Authors assumption
Figurel- Focus Areasand Their Share of Total Consumption in 2008
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Figure 1 shows graphically the share of the total consumption of the nine appliances we
are focusing on. It is interesting that just four appliances / end-uses— lighting (incandescent
bulbs and tube lights), fans, refrigerators and TVs- contribute 80% of the household
consumption.

Sales Estimates

In order to estimate future sales, an analysis of the past sales was conducted. As
discussed earlier we used from CEAMA and TV Veopar Journa to arrive at sales growth rates
for the period 2004 to 2008. Based on this data and our judgment we developed estimates for the
period 2009 to 2013. For simplicity, we assume that the growth rate remains constant. Since
sales are reported for all sectors and not just households, an estimate of the household share is

applied. Table 2 shows the result for our focus areas.

Table2 - Salesin Millionsin 2009 and 2013, Growth Rate and Household Share

Salesin 2008 | Salesin 2013 | Growth rate | % of sales HH sector
Fan 30.00 48.32 10% 85%
I ncandescent bulb 734.00 774.12 1% 80%
Refrigerator 5.46 10.99 15% 85%
Television (TV) 16.50 31.08 14% 85%
Tubelight 186.00 196.46 1% 66%
Air conditioner 2.63 8.01 25% 60%
Electric Water heating (Geyser) 1.70 3.12 13% 85%
Air cooler 0.90 0.70 -5% 95%
Set-Top Box 5.00 12.44 20% 95%
Computer 7.80 19.41 20% 20%
DVD Players 8.00 11.22 7% 95%
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Technical Potential Savings

To simplify our analysis we do not look at individual sizes of appliance, but instead use
either an average size or the most common type and size for each appliance. We do not expect
that this ssmplification in the analysis will seriously bias the results of the analysis in either
direction, because the impact will be off-setting to some extent. For example, larger savings
from bigger appliances will be off-set by smaller savings from smaller appliances. We also
exclude technological change that is likely to lower, to some extent, the consumption of the
cheapest as well as the most efficient appliance.

To collect data on the energy performance of the cheapest model, we conducted market
research on several Indian comparison-shopping websites (naaptol, compareindia, pricesbolo,
open2save) and also visited shops selling appliances. To estimate the technical saving potential
a review of both, appliance efficiency studies (McNeil et.a. 2005; Letschert & McNeil 2007)
and star labeling information for high efficient models according to the Bureau of Energy
Efficiency (BEE) (EMT, 2009a, 2009b) was conducted.

6-20



Table 3 shows the average consumption of the cheapest model in comparison to the
consumption of the most efficient appliance. For this comparison, we give the consumption in
watts for appliances where the number of hours of usage will not change between the BAU and
EE case, such aslight bulbs, TVsand fans, For refrigerators, ACs, and air coolers where cooling
capacity is important and hours of operation could change, we provide the consumption in
kWhlyear. In all cases, the output of the BAU appliance and EE case appliance measured in
lumens, tons of cooling etc remains the same.

Table 3 - Average Consumption of the Cheapest and Most Efficient Model

. Cheapest Energy efficient Savings (%)
AEhEnss model model
Incandescent bulb to CFL 55w 15W 73%
Direct Cool Refrigerator 350 kWhiyr 179 kWh/yr 49%
Flat Screen TV 73 51 30%
Fan 70 50 29%
Tube light T12 to T8> 49 36 27%
. (8.1 EER avg) (12.8 EER)

Air cooler 181 kWh/yr 140 KWh/yr 23%

Special Cases

We now discuss standby losses and water heating for which the potential for savings is
calculated in a different manner from that discussed above.

Stand-by losses. Stand-by loss is defined as the electricity consumption of an appliance when it
isactually not in use. There are a variety of stand-by/off modes that still consume electricity. For
our analysis we include the stand-by losses of Set-Top-Boxes, DVD Players and TVs. We add
the off mode of computers (including screens) because the transformer causes a significant
consumption in some models even in the off mode. That means if the main supply is not
switched off a desktop computer and its screen will continue to consume power. For each
appliance the stand-by consumption is estimated based on a small pilot study carried out by
Prayas. Table 4 shows the result.

Assuming that 1W becomes the international standard®, we have assumed in our
calculations that the stand-by loss of al appliances can be reduced to 1 W or less. If the future
sales from 2009 -2013 were limited to 1 W stand-by consumption that would result in a

2 \We have not opted for T-5, as we do not think it is possible as well as economical or desirable to change all tube
lights by T-5sin next five years.

3 EU has already set standards for standby loss to be a maximum of 1W by 2010 and 0.5 W by 2013 for all
appliances. We have used 1W as the standard in our calculations, but using 0.5W will not change the results
significantly.
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reduction of the 2013 household consumption of about 4.5 TWh. We further assume that an
awareness campaign about switching off appliances could reduce the stand-by consumption of
the 2008 stock by 50%” (1.5 TWh).

Table 4— Stand-By Consumption

Stand-by hours/ | Days/ | Stand-by Stand-by % of appliances on
Appliance day year Watt kWh/year stand-by
Set-Top-Box 16 365 10 58 85%
TV 16 365 7 41 50%
Computer® 22 365 9 72 30%
DVD Payer 235 365 6 51 25%

Water heating. Water heating offers another significant saving of electricity. So far electric
water heaters were the most common way of heating water apart from burning wood. However,
gas or solar water heating is much less expensive than electric water heating. Thus a shift to gas
or solar water heaters can effectively reduce electricity consumption. If 35% of the 2008 water
heater stock was replaced by solar or gas until 2013 this would reduce household consumption of
electricity by around 3.22 TWh.

Resultsfor Potential Savings

The results of our calculations for the reduction in consumption in 2013 if all future
additions of appliances were of the most energy efficient model available today® are shown in
Table 5 and Figure 2.

We aso estimated the reduction in the requirement for new capacity associated with the
shift to efficient appliances and the savings of 57 TWh by 2013. As shown in Table 6, based on
the annual usage hours and peak coincidence factor for the various appliances, and accounting
for T&D losses of 15% and average availability of 90% for new capacity, the potential reduction
in capacity requirement is over 25,000 MW by 2013. Thisis equivalent to avoiding more than
one ultra-mega power plant’ every year for five years.

* Laguatra et. al. (2009) report that almost 70% of those who participated in EE consumer education programs
implemented recommended practices. In that case there were face-to-face interactions and therefore their success
rate may be higher than the awareness campaign being carried out by the Bureau of Energy Efficiency in India. On
the other hand, higher energy pricesin India may lead to greater implementation of EE measures. On a conservative
basis, we assume that 50% of the population would switch off appliances.

® Although in several cases the soft switch-off of the computer keeps the monitor on, and some people keep their
computers on for much longer than required; we have not considered these. Only the transformer losses in CPU and
monitor are considered

®. Note: The figures only displays the savings in consumption in the year 2013 if a complete switch from cheap to
EE sales from 2009 onwards is achieved PLUS the specia saving potentials are applied. Excluded are savings from
replacements of old appliances. Replacements can result in additional savings if the old appliance was less efficient
than the cheapest new model.

" Ultra-mega power plants are coal-fired generating stations with a capacity of 4000 MW.
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Table 5- Potential Savingsin TWh in 2013

Savingsin 2013
Appliance TWh
Incandescent bulb 18.58
Tube light 8.43
Refrigerator 6.16
Stand-by-power 6.02
Fan 5.48
Television (TV) 5.04
Air conditioner 4.24
Water heaters 3.22
Air cooler 0.15
Total 57.32

Figure 2 — Total Consumption of Key Areasin 2008 and for Both 2013 Scenarios
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This work shows that a very large amount of energy can be saved over just five years if
all new purchases of appliances are of the most efficient models available in the Indian market
today. However, more work needs to be done in order to develop a road map for rapidly
improving the efficiency of electrical appliances in Indian households. First, the assessment of
technical potential needs to be extended to technologies beyond those available in the Indian
market today including the world’s best available technologies. Second, the period covered in

the study needs to be extended to 2020 or 2030 so that long term plans for EE can be devel oped.

Efforts at improving EE should focus on cost-effective measures only. Therefore, cost-
effectiveness of the measures considered in the technical potential need to be determined so that
it can be decided how much of the technical potential should be included in the economic
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potential. This would require the calculation of the cost of conserved energy (CCE) for each
measure which can then be compared with the marginal cost of supply to see if the measure is
cost-effective. For that calculation, some projection of appliance prices will be required
particularly for new super-efficient technologies which may not be widely available in the
market.

Table 6- Reduction in New Capacity Requirements by 2013

Energy Saved Peak Reduction in
in 2013 Usage Usage | Coincidence Capacity

Appliance (TWhlyr) dayslyr | hrs/day Factor Regmts (MW)
Refrigerator 6.16 365 24 1.00 919
Air conditioner 4.24] 120 6 0.50] 3849
Incandescent bulb 18.58 365 4 0.75 12476
Tubelight 8.43 365 6 0.75 3773
Fan 5.48 200] 8 0.50 2239
Television (TV) 5.02 365 6) 0.75 2247
Electric Water heating (Geyser) 3.22 200 1.25 0.00] 0
Air cooler 0.15 120 9.3 0.50 89
Stand-by-power 0
Set-Top-Box 1.90 365 16 0.80 339
TV 1.83 365 16 0.80 327
Computer 0.27 365) 22 0.25 11
DVD Players 0.50 365 23.5 1.00 76)
TOTAL 56 26345|

Note: 1. Calculations assume T&D Loss of 15% and average availablity factor of generating capacity to be 90%
2. Thetotal energy savingsislessthan 57TWh as calculated earlier because not all appliances shown.

Not all the economic potential will be achieveable during the study period because of
consumer preferences and barriers such as high first cost of EE equipment and high discount rate
used by consumersin their selection of appliances. The level of barriers will aso be affected by
the mechanism used to deliver EE. Instead of delivering EE improvement through traditional
utility DSM programs, for mass-market appliances, India is considering national or multi-state
DSM programs where upstream incentives would be given to manufacturers based on the
number of highly efficient (or super-efficient) appliances that the manufacturers sell. It is
expected that such programs would reduce transaction costs and lower the required incentives
compared to customer rebates. Because incentives will be given to manufacturers based on the
number of highly efficient appliances that they actually sell, we expect manufacturers will make
extra efforts to sell the highly efficient appliances and thus the program is likely to be more of a
success than traditional utility programs.

Conclusions

Our caculations show that nine end-uses or appliances contribute almost all the
electricity consumption in Indian households. Furthermore, just four appliances / end-uses—
lighting (incandescent bulbs and tube lights), ceiling fans, TV, and refrigerators are responsible
for 80% of the electricity consumption in households. In addition, shifting to the most energy
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efficient appliances available now for all future sales results in annual savings of about 57 TWh
in 2013 which is about 30% of the additional annual consumption that would otherwise have
happened under a BAU scenario in the year 2013. It should aso be noted that our results
indicate that if all new sales are of energy efficient appliances, then the consumption in 2013 will
be similar to the 2008 consumption even though many more new appliances will have been
added. These potential savings in energy would avoid more than 25,000 MW in generating
capacity additions, equivalent to one ultra-mega power plant every year for five years.

Our estimate of the savings potential is really the technical potential because we assume
that all appliances from now on will be EE models. Clearly such a shift will occur over time and
thus the actual savings achieved will be less. However, we only looked at a short time period of 5
years. A longer forecast and new developments in energy efficiency can increase the savings
significantly. Further work needs to be done to expand the estimation of the technical potential
to a longer study period. Additional research needs to done on determining the economic and
achievable potential which can be the basis for developing a long-term roadmap for improving
EE of Indian households.

Refer ences

Arnab Pratim Dutta (2009). Let There be CFL. Down to Earth Science and Environment
Fortnightly, January 16.-31., 2009, p.29.

Bureau of Energy Efficiency (BEE). (2007). The Action Plan for Energy Efficiency. Ministry
of Power, Government of India.

Bureau of Energy Efficiency (BEE). (2009a8). Bachat Lamp Yojana. CDM Based CFL
Scheme. Ministry of Power, Government of India.

Bureau of Energy Efficiency (BEE). (2009b). 0 Star AC on “How to Save Energy”. Retrieved
April 29. 2009 from: www.saveenergy.co.in

Business Standard (2008). Fan Units Want New Performance Standards. Retrieved April 26,
2009 from: http://www.busi ness-standard.com/india/news/fan-units-want-new-
performance-standards/01/57/334841

Census of India (2003). Number of Households. Retrieved April 29, 2009 from:
http://censusindia.gov.in

Central Electricity Authority (CEA). (2006). All India Energy Statistics. General Review 2006.
Contain data for the year 2004-2005. Government of India, Ministry of Power, New
Delhi, India.

Central Electricity Authority (CEA). (2007). Report on 17" Electric Power Survey of India.
Government of India, Ministry of Power, New Delhi, India.

Bureau of Energy Efficiency (BEE). (2007). The Action Plan for Energy Efficiency. Ministry
of Power, Government of India.

©2010 ACEEE Summer Study on Energy Efficiency in Buildings 6-25



Consumer Education and Research Centre (CERC). (2004). Product Testing. Test Report on
Celling Fans. Key Findings. January to February 2004. Retrieved March 25, 2009,
from: http://www.cercindia.org/

Delhi Electricity Regulatory Commission (DERC). (2006). Government of Delhi. New Delhi.
Retrieved March 11, 2009 from: http://www.derc.gov.in/
ElectronicM eters/ Awareness/FAQs.html

Desai, Sonalde, Reeve Vanneman, and National Council of Applied Economic Research, New
Delhi. India Human Development Survey (IHDS). (2005). [Computer filg].
|CPSR22626-v4. Ann Arbor, MI: Inter-university Consortium for Political and Social
Research [distributor], 2009-02-10. doi:10.3886/I CPSR22626.

Energy Management Centre. (1990). Planning for Energy Efficient Desert Cooler. Part | &
Part 11. Energy Management Center, New Delhi, India.

Energy Manager Training (EMT). (2009a). BEE Labeled Direct Cool Refrigerators as of
January 6, 2009. Indo-German Energy Programme (IGEN) in cooperation with Bureau
of Energy Efficiency, Ministry of Power, Government of India. Retrieved March 07,
2009 from: http://www.energymanagertraining.com/Standards_L abeling/
BEEL abeledA ppliances/DirectCool Refrigerators.doc

Energy Manager Training (EMT). (2006). Schedule 5 Room Air Conditioner. Indo-German
Energy Programme (IGEN) in cooperation with Bureau of Energy Efficiency, Ministry of

Power, Government of India Retrieved May 05, 2009 from:
http://www.energymanagertrai ning.com/Standards L abeling/18M ay2006/Schedul e5-
RAC.pdf

Energy Manager Training (EMT). (2009b). BEE Labeled Air Conditioners as of January 6,
2009. Indo-German Energy Programme (IGEN) in cooperation with Bureau of Energy
Efficiency, Ministry of Power, Government of India. Retrieved March 07, 2009 from:
http://www.energymanagertraining.com/Standards L abeling/BEEL abeledAppliances/Air
Conditioners.doc

Electric Lamp and Component Manufacturers’ Association of India (ELCOMA). (2009). Annual
Manufacturing Trends in India by Lamps Category. Retrieved April 22, 2009 from:
http://www.elcomaindia.com

Forbes.com (2009). India Computer Sales. It's Getting Personal. Retrieved, April 24, 2009
from: http://www.forbes.com/2008/02/27/india-computer-sal es-markets-equity-
cx_rd_0227markets04.html

Indian Fan Manufacturers Association (IFMA). (2009). About IFMA. Retrieved April 1, 2009
from: http://www.indianfan.org/about.html

©2010 ACEEE Summer Study on Energy Efficiency in Buildings 6-26



International Energy Initiative (1El), Centre for Monitoring Indian Economy Pvt. Ltd. (CMIE).
(2000). Energy Supply-Demand Handbook 1993-1994 & 1995-1996.

In-Stat. (2009). India Satellite TV Market is Bright Spot, Propelling Worldwide Market.
Retrieved April 1, 2009 from: http://www.in-
stat.com/press.asp?l D=2457& sku=IN0804059MBS

Laguatra, Joseph, Pierce, Mark R. and Helmholdt, Nicholas (2009). The Consumer Education
Program for Residential Energy Efficiency, Journal of Extension, Volume 47 Number
6, Article 6FEA6, December 20009.

Letschert V, McNeil M, (2007) Coping with Residential Electricity Demand in India’s Future
— How Much Can Efficiency Achieve? Lawrence Berkeley National Laboratory
(LBNL). Environmental Energy Technologies Division. LBNL-63199.

McNeil M, lyer M, Meyers S, Letschert V & McMahon E J (2005). Potential Net Benefits from
Improved Energy Efficiency of Key Electrical Products. The Case of India.
Lawrence Berkeley National Laboratory (LBNL), LBNL-58254.

Ministry of Communications and Information Technology. (2008). Information Technology.
Annual Report 2007/2008. Department of Information Technology, Government of
India, Delhi.

Murthy, N. K.V., Sumithra, G. D. & Reddy A. K. N. (2001). End-Uses of Electricity in
Households of Karnataka State, India. Energy for Sustainable Development, Vol. V,
No 3, page 81-94.

National Sample Survey Organization. (NSSO). (2001). Consumption of Some Important
Commaodities in India 1999-2000. Ministry of Statistics & Programme Implementation
Government of India, NSS 55th Round, (July 1999 — June 2000), Report No.
461(55/1.0/4).

National Sample Survey Organization. (NSSO). (2005). Housing Condition in India.
Household Amenities and other Characteristics. Ministry of Statistics & Programme
Implementation Government of India, NSS 58th Round, (July 2002 — December 2002),
Report No. 489(58/1.2/2).

National Sample Survey Organization. (NSSO). (2007). Household Consumption of Various
Goods and Services in India, 2004-05. Ministry of Statistics & Programme
Implementation Government of India, NSS 61st Round, (July 2004— June 2005), Report
No. 509(61/1.0/2).

Naaptol, shop right, shop more. (2009). Prices of Appliances. Retrieved March 07, 2009, from:
http://www.naaptol .com/

©2010 ACEEE Summer Study on Energy Efficiency in Buildings 6-27



Open2save, best deals in your area, Always. (2009). Prices of Appliances. Retrieved March 07,
2000, from: http://www.open2save.in

Sant G, Dixit S (2000). Least Cost Power Planning: Case Study for Maharashtra State.
Energy for Sustainable Development, Vol. 1V, No 1, page 1-21.

Pandian .G (2008) Bureau of Energy Efficiency (BEE). Progress on Standards and Labeling
in India. Presentation at the International Conference on Standby Power. Organized by
Indian Bureau of Energy Efficiency / International Energy Agency (IEA). Retrieved
April 15, 2009 from: www.iea.org/textbase/work/2008/indi astandby/pandian_bee.pdf

Pricesbolo, click, compare, choose. (2009). Prices of Appliances. Rerieved March 25, 2009,
from: http://pricesbolo.com/Default.aspx

Suresh Khanna (2008). Consumer Electronics and Appliances Manufacturers Association
(CEAMA). Consumer Electronics & Appliance Industry in India. Presentation by on the
International Conference on Standby Power, India 2008. Organized by Indian Bureau of
Energy Efficiency / International Energy Agency (IEA). Retrieved April 15, 2009 from:
www.iea.org/textbase/work/2008/indiastandby/Khanna CEAMA .pdf

The Energy and Resources Institute (TERI). (2006). National Energy Map for India.
Technology Vision 2030. TERI Press, New Delhi, India

The Financia Express. (2007). Air-Coolers Market Share Goes Cold. Retrieved, April 24,
2009 from: http://www.financial express.com/news/aircool ers-market-share-goes-
cold/197951

The Financial Express. (2008). AO Smith Aimsfor 6.5% Sharein thelIndian Market by 2009.
Retrieved, April 24, 2009 from: http://www.financialexpress.com/news/AO-Smith-aims-
for-6-5-share-in-the-Indian-market-by-2009/386610

The Times of India. (2009). Among LCD ,Plasma TVs, Slim & Trim Rule the Show. Retrieved
April 29, 2009 from: http://timesofindia.indiatimes.com/articleshow/4108723.cms

TV Veopar Journal. A consumer electronics and home appliances trade magazine. (2004 — 2009).
Appliances sales. Volumes and Issues. 2004 (Mar., Apr.); 2005 (Mar., Apr., Jul.); 2006
(Feb., Mar., dul.); 2007 (Mar., Apr., Jul.); 2008 (Feb., Mar., Apr., Jul.); 2009 (Mar.).

©2010 ACEEE Summer Study on Energy Efficiency in Buildings 6-28





