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PREFACE

This report covers the trip made by Dr. Hameed Nezhad and Dr. Ashok Sarkar to India to
complete tasks on the following components of the Energy Management Consultation and
Training (EMCAT) project: (1) Demand Side Management (DSM) at the Ahmedabad Electricity
Company, (2) DSM at Other Indian Electric Utilities, and (3) Energy Efficiency Standards and
Labeling. '

EMCAT is funded by the U.S. Agency for International Development (USAID), for which
Resource Management Associates of Madison Inc. (RMA) serves as the prime contractor in
implementing the project. The activities carried out by RMA under the first phase of EMCAT
come to an end on September 13, 1997.

During the trip, Dr. Hameed Nezhad and Dr. Ashok Sarkar visited New Delhi, Ahmedabad, and
Chennai. The dates of their trips were from August 17 to August 30, and from August 15 to
September 2, respectively. Several meetings were held with the new USAID contractor for
EMCAT, International Resources Group (IRG), in order to provide information on the first phase
findings of RMA and to enable a smooth transition to the second phase. Under the task related to
DSM at Other Indian Electric Utilities, Dr. Hameed Nezhad provided technical assistance in the
area of DSM at the Tamil Nadu Electricity Board (TNEB) in Chennai.

Several meetings were held with officials from various departments of TNEB, and DSM program
options were evaluated using the DECIDE model. Dr. Sarkar also assisted in this activity. For the
Standards and Labeling work, interactions with Bureau of Indian Standards (BIS), Energy
Management Center (EMC), and Consumer Education and Research Center (CERC), and
product committee representatives took place, in which the recent changes related to introduction
of labeling for some appliances were reviewed and activities in area of strengthening standards for
energy efficiency were discussed. Dr. Sarkar provided assistance to CERC on life-cycle costing
issues related to energy efficiency analysis of residential appliances. Dr. Sarkar helped organize
the AEC-RMA-USAID DSM Conference held in Ahmedabad, and he presented a paper on
energy efficiency standards and labeling at that conference. Dr. Nezhad helped Ahmedabad
Electricity Company (AEC) develop the program for, and organize, the AEC-RMA-USAID DSM
Conference. He presented a paper on the DSM Experience in the United States. Dr. Nezhad also
moderated a panel discussion session on future DSM implementation strategies in India at this
conference.

This is a working document published informally by RMA in a working document format to
present the activities of the trip in a timely manner. It has thus received only light review.
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1. ENERGY EFFICIENCY STANDARDS, LABELING, AND TESTING
EMCAT Tasks and Activities

The energy efficiency standards and labeling component was conceived and implemented under
the EMCAT first-phase extension in March 1997. With the first trip in March-April, an initiative
was launched to develop and strengthen standards for electrical appliances and introduce the
concept of labeling for energy efficiency of selected appliances for the household sector, initially
with a voluntary system of labeling. RMA has worked with Bureau of Indian Standards (BIS),
Energy Management Center (EMC), and Consumer Education and Research Center (CERC) on
assessing existing standards, defining program design and implementation plans for strengthening
standards, providing directions toward the introduction of a system of voluntary labeling,
identifying a list of appliances on which to focus, and evaluating testing facilities and
requirements. Information on global standards and labeling and RMA’s assessment of the status in
India has been disseminated through reports and a workshop session on standards and labeling at
a conference organized by AEC and RMA on August 29 in Ahmedabad. This trip report covers
the second trip conducted under the activities of this newly added component of EMCAT.

The future tasks in this important area will be carried out by USAID’s new contractor,
International Resource Group. RMA staff has been interacting on a regular basis for the past two
months with IRG, and continued to do so during their trip to India.

Key Meetings and Discussions

During this trip, specific discussions were held with the following organizations and their staff
members involved with energy efficiency standards, labeling, and testing activities in India:

. Consumer Education and Research Center (CERC) in Ahmedabad (officers met: Mr. L.S.
Sharma, Mr. Abhinava Shukla)

. Bureau of Indian Standards (BIS) in New Delhi (officers met: Mr. P.S. Das, Mr. B.
Mukherji, Mr. A K. Sen, Mr. K. B. Gupta, Mr. R.C. Jain)

. Energy Management Center (EMC) in New Delhi (officer met: Mr. Satish Sabharwal)

. Fedders Lloyd Corporation Limited (appliance manufacturer) in New Delhi (officer met:
Mr. Bhupinder Godara)

In addition, several informal discussions were held with staff members of other energy-related
agencies that were present at the AEC-RMA-USAID DSM Conference in Ahmedabad. The
business cards of people whom Dr. Sarkar and Dr. Nezhad met during the trip are given in
Appendix 1. During these meetings, inputs were gathered to obtain an update on the present status
of standards, assess the initiatives by the government and other agencies in strengthening the
standards, and discuss the potential of forthcoming voluntary labeling initiatives (see following
sections) in the area of energy efficiency of refrigerators, air conditioners, and water heaters
(geysers). Manufacturers’ perspectives on energy efficiency issues were obtained in one of the
meetings. The process of setting standards within BIS and the system of voluntary labeling, to be
introduced soon, were critically examined by RMA, and suggestions were provided at these
meetings as well as at the presentation at the AEC-RMA-USAID DSM Conference in
Ahmedabad.
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Assistance was provided to CERC on life-cycle costing issues related to energy efficiency analysis
of residential appliances. Appendix II provides sample life-cycle costing calculations for
refrigerators and air-conditioners. A spreadsheet-based, simple life-cycle costing software was
also provided to CERC.

Update of Energy Efficiency Standards and Labeling Initiatives in India

As a follow up to the workshop on energy efficiency standards and labeling held in March 1997
(refer RMA/IND-EMCAT-TR-26), a major step for institutionalizing voluntary energy labels for
refrigerators, air-conditioners, and storage water heaters were taken in BIS in June-July. The
proposed BIS amendments are IS1476 (for refrigerators), IS1391 (for room air-conditioners), and
IS2082 (for storage water heaters). Appendix III gives these details.

Unlike “market pull”-based, consumer-driven energy efficiency labeling in the U.S., Japan, and
industrializing countries like the Philippines and Thailand, the proposed labeling system in India
would be a manufacturer-driven “market push” activity. It is expected that manufacturers of
energy-efficient equipment would start using the labels first, and that will create customer
demand. This, in turn, would induce manufacturers of less efficient equipment to produce better
products in order to keep their market share and maintain their competitiveness. Therefore, in the
long-run, the appliance stock available in the market would become more efficient on a
continuous basis.

Recommendations and Future Prospects

There is enormous energy efficiency potential in India, and standards and labeling are a class of
energy policy that can go a long way in tapping this potential. The issues of what type of label
would be most effective in influencing customer decisions needs to be studied further before this
labeling system is instituted. The selection of the type of labels to be used for the three appliances
mentioned above was done quite arbitrarily, and it is difficult to say if they would truly influence
consumer buying behavior. The study done by Kirloskar Consultants had found that efficiency
was at the bottom and price was at the top of the priority list of factors that are used in
purchasing decision-making. Hence, the proposed label, that does not give any cost information
but only provides technical information, may not be very effective.

It was also felt that, in the long run, energy efficiency standards and labeling would have to be
made mandatory in order to create the market pull for energy-efficient products. EMC and CERC
are of the opinion that some kind of mandatory system needs to be introduced. BIS feels that it
will take time to mandate such a system as it has to be actually legislated in the Parliament and
that, so as to not lose ground waiting for the legislation, a voluntary system is appropriate at the
moment. Also, there is concern regarding the institutional structure existing in India at the
moment and how that will be able to cope with the requirements of certifying energy efficiency
labels if they are made mandatory.

Nevertheless, consumer awareness regarding energy efficiency needs to be increased before
expecting any occurrence of market pull for better products. On the government front, the
forthcoming system of regulation in the electric power sector should incorporate the use of energy
efficiency and rationalize the electric tariffs that consumers pay to make this activity self-
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sustainable. Furthermore, there is a need for continuous up-gradation of the standards in order to
reflect the improvement of products available in the market. The Energy (Conservation) Bill,
which seeks to make energy audits and energy efficiency labeling compulsory for industry, has
been finalized by the Union Power Ministry and sent to the Cabinet for approval.

Information Dissemination

A paper on the status of the energy efficiency standards and labeling initiative in India was
presented at the AEC-RMA-USAID DSM Conference on August 29 in Ahmedabad. The paper,
titled “Energy Efficiency Standards and Labeling Initiative in India: An Evaluation of Status,
Barriers, and Potential,” and presentation slides are attached in Appendix IV. A similar version of
this paper will also be presented at the Twentieth World Energy Engineering Congress of the
Association of Energy Engineers in Atlanta, USA, in November 1997.
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LOAD IN MW

2. DSM PROGRAM DESIGN AT TAMIL NADU ELECTRICITY BOARD (TNEB)
Background Information on TNEB

TNEB is a state-owned utility with more than 10 million customers. There are about 6.5 million
residential and 1.5 million agricultural customers. The rest are industrial, commercial, and
municipal consumers. However, in 1996, the industrial sector accounted for about 40% of total
electricity consumption, followed by agricultural sector (27%), residential sector (17%), and
commercial sector (7%). Municipal and other customers accounted for the rest. The average cost
of power supply in 1996 was 2.28 Rupees/kWh, and average sales were about 1.95 Rupees/kWh,
resulting in a loss of 0.33 Rupees per kWh. This is largely due to the provision of free power to
1.5 million agricultural consumers. According to TNEB officials, the Government compensates
TNEB for part of this subsidy by paying TNEB about 3 billion Rupees annually. Figure I shows
TNEB's load curve.

Figure 1: TNEB's Load Curve

A=TNEB(T)+NLC1 , B=A+CGS SHARE , C=B+HYDRO
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Key Meetings and Discussions

After meeting with Senior Engineers in distribution, planning, and finance, a meeting was held at
the R&D department to discuss DSM opportunities at TNEB. The following is a summary of our
discussions:

» Since TNEB is a public utility, it is obligated to provide free power to the agricultural sector
and, at subsidized rates, to low-income residential sector. Since electricity demand by these
sectors is increasing, targeted load shape objectives for both of these sectors are strategic load
growth and strategic conservation. In the agricultural sector, load shifting is also considered
as a desirable strategy. A proposal for direct control of agricultural pumps is currently being
considered.

* Because of the larger share of the industrial sector, DSM implementation in this sector would
make a major impact on total system load. Strategic load growth and peak clipping would be
effective strategies in this sector. With provisions in the new tariff structure, valley filling is
being promoted in the industrial sector (see the following section and Appendix V for more
details on the new tariff structure).

* The major loads in the residential sector are lighting, cooling (mainly fans), water heating, and
appliances, and these loads are increasing. Direct installation of energy-efficient lighting
systems would help reduce this load during peak hours. Also, introduction of energy efficiency
standards and labeling of air conditioners and appliances would promote use of energy-
efficient products.

Table 1: TNEB’s Customer Categories

Sectors Connected Load | Connected Load Energy Use

(MW) (Percent of Total) | (Percent of Total)
Residential 5,233 28.2 16.86
Commercial 1,020 55 6.62
Public Lighting 69 0.4 *
Public Water Works 200 1.1 *
Agriculture 5,263 284 26.93
HT Supply 3,645 20.0 _ *
Industrial 2,840 15.3 39.95
Others 255 1.4 9.64
Total 18,525 100 100

*Note: In the last column, commercial includes public facilities and industrial includes HT supply.
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TNEB’s Tariff Structure

A detailed description of TNEB’s tariff structure is provided in Appendix V. 7able 2 below
presents the weighted average of TNEB’s revenues per unit sold to different customer groups:

Table 2: TNEB’s Revenues Per Unit Sold to Different Customer Groups

Tariff Categories Energy Charge | Demand Charge
Rs/kWh Rs/kVA per month
HT (1) 2.85 125|
HT (Il) 215 100
HT (ill) 2.96 150
HT (IV) Lift Irrigation 0.25 0
LT (1) 1.39 0
LT (Il 245 0
LT (IlIA) 1.93 0
LT (HIB) Institutional 3.00 125
LT (IV) Agriculture 0 0
LT (V)Commercial 3.5
Public Lighting and 1.67 0
Water Supply

Note: HT industrial customers are on the “Time of the Day” (TOD) tariff. TOD rates relate to Energy
Charge only, Demand Charge being payable as usual. Energy charges are 20% higher during the
peak hours of 6:00 a.m. to 9:00 a.m. and 6:00 p.m. to 8:00 p.m. Also, all industries operating night
shifts only (9:30 p.m. to 5:30 a.m.) are given 40% concession of the appropriate tariff for a period of
seven months, from July to January, for five years.

DSM Program Design at TNEB: A Qualitative Analysis

A team of five staff members from the R&D department of TNEB and two RMA staff selected
two sectors (Residential and HT Industrial sectors) for this analysis. Using DECIDE® software,
the team conducted the following analysis:

* TNEB’s load shape objectives for each sector were identified and prioritized.

* Major end-uses in each sector were identified and prioritized, based on their contribution
to each load shape objective.

* DSM implementation strategies for each end-use were identified and prioritized
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The following is a summary of findings:

A. Residential Sector

There are more than six million residential customers in TNEB’s service territory, most of whom
consume less than 300 kWh per month. Since the average tariff rate for this group is less than

TNEB’s long-run marginal cost, this group is subsidized by TNEB and would, therefore, be an
ideal target for DSM.

Load Shape Objective in Residential Sector

Load shape objective Priority Weight
Strategic Load Growth 30%
Strategic Conservation 70%

Since the residential load is high and growing, strategic conservation (improving energy efficiency
of electricity using products such as lighting, cooling, water pumps, and appliances) is given a
higher priority.

End-Uses in Residential Sector

The residential end-uses that contribute the most to TNEB’s peak load are primarily lighting and
cooling. Water pumps that operate partly during peak hours and refrigerators are also considered
important end-uses to be targeted for efficiency improvements. Also, use of electric water heaters
is growing.

End Uses Priority Weights
Lighting 30%
Cooling 18%
Water Heating 17%
Appliances 36%

DSM Implementation Strategies

Three strategies were identified by the team. Because of high initial costs of energy-efficient
products and consumers’ lack of awareness and/or lack of interest in replacing existing inefficient
products, the use of financial incentives by the utility is ranked the highest, followed by an
awareness campaign and, finally, direct installation of energy-efficient devices.

Implementation Strategies Priority Weights
Financial Incentives 48%
Awareness Campaign 42%
Direct Installations 10%

Resource Management Associates of Madison, Inc. Page 7



B. Industrial Sector
As was mentioned earlier, the industrial sector accounts for about 40% of electricity consumption

in TNEB's territory. Thus, for DSM to make a major impact, serious considerations must be
given to this sector for DSM implementation.

Load shape objectives in industrial sector:

Load shape objective Priority Weight
Strategic Load Growth 24%
Peak Clipping 24%
Load Shifting 20%
Valley Filling 20%
Strategic Conservation 12%

Higher tariff rates make this sector a profitable one for TNEB. However, because of
environmental restrictions, increasing cost of land and labor, and transportation problems, most
industries are moving out of the urban areas. TNEB’s main concerns are demand reduction
during peak hours, particularly during the evening peak period and meeting growing industrial
demand for power. By providing sufficient incentives through a new TOD tariff, some industries
may shift their loads to off-peak hours.

End Uses in the Industrial Sector

The following end-uses were prioritized based on their contributions to the load shape objectives
of TNEB in this sector.

End-Uses Priority Weight
Motive Power 24%
Process 43%
Lighting 6%
Cooling 27%

DSM Implementation Strategies

Four implementation strategies (appropriate tariff structure, direct installation, financial
incentives, and awareness campaign) were identified for this sector. These strategies were
prioritized based on their effectiveness in improving energy efficiency of each end-use listed
above. The following are composite weights of these strategies:

Implementation Strategies Priority Weights
Tariff incentives 23%
Direct Installation 7%
Financial Incentives 31%
Awareness campaign 39%

A utility’s primary concern in selecting a DSM program is its financial impact on the utility.
There are a large number of variables affecting a DSM program’s financial feasibility, e.g., future
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tariffs, future capacity costs, and fuel costs. Because there are great uncertainties regarding each
of these factors and their impacts on TNEB, our analyses are based on the following assumptions:

1. No change in existing tariffs

2. No change in import tariffs

3. New capacity is coal-based at a cost of Rs. 12,127/kW per year
4. Variable costs for new generation of Rs. 1/kWh

5. T&D losses are 17% for LT and 5% for HT customers

The results of this analysis as shown in Tables 3 and 4.

Table 3: Financial Impacts of DSM Programs on TNEB
Based on Savings of 1 kW Peak Demand

in Rupees
Tariff Categories Loss of Avoided Costs Net Gain / Loss
Revenues (New Generation) {New Generation)

HT () -131 1,061 930
HT (Il) -105 1,061 956
HT (1) -157 1,061 904
HT (V) 0 1,061 1,061
LT () 0 1,182 1,182
LT (I 0 1,182 1,182
LT (IIIA) 0 1,182 1,182
LT (1B) -146 1,182 1,036
LT (IV) Agriculture 0 1,182 1,182
LT (V) 0 1,182 1,182
Public Lighting & 0 1,182 1,182
Water
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Table 4: Financia! Impacts of DSM Programs on TNEB
Based on Savings of 1 kWh

In Paise
Tariff Categories Loss of Avoided Net Gain/
Revenues Costs - Loss -

New Gen. New Gen.
HT (1) -299 105 -194
HT (1) -226 105 ~121
HT (1) -310 105 ~205
HT (V) Lift Irrigation -26 105 79
LT @) -163 117 -46
LT ) -287 17 -170
LT (I1IA) -226 117 -109
LT (11B) -351 117 -234
LT (V) Agriculture 0 117 117
LT (V) -410 117 -293
Public Lighting & -195 117 -78
Water

As Table 4 shows, based on the cost of new power generation of 117 Ps/kWh (including 17%
T&D loss reductions), TNEB would gain from kWh reductions only in HT (IV) and in LT(IV)
categories. However, to calculate avoided costs resulting from DSM implementation, one must
consider both energy and demand savings for a particular end- use in a sector. The following

example illustrates how this is done.
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Example 1: Reduction in Energy Consumption for Lighting in LT Residential

Customers

Assumptions;
Number of customers

Total monthly energy use

Average reduction in peak demand
Total reduction in peak demand
Average operating time per day

Existing light bulbs are replaced with CFL or energy efficient fluorescent lighting systems

Analysis

1,000,000

300 kWh or less
S50W

50 MW

3 hours

Annual reduction in energy consumption 54.75 million kWh
Annual reduction in energy production 64.41 million kWh
Reduction in power requirements 58.82 MW
Reduction in power requirements assuming 90% PF 65.36 MVA
Average selling price 138 P/kWh
Annual loss of revenues 76 million Rs
Average cost of new generation 117 P/kWh
Capacity cost 1,182 Rs/kW per month
Annual reduction in energy costs 75 million Rs
Annual reduction in capacity costs 914 million Rs
Net annual gain to TNEB 913 million Rs

There are eight distribution regions within TNEB territory, and Chennai is one of them. The
number and type of customers in this region are as follows:

Customer Category Number of Customers
HT Supply 1,400

LT Supply

LT Domestic 1,020,755
LT Public Lighting 5,935

LT Public Water Supply 2,484

LT Cottage Industries 11

LT Industrial 71,712
LT Agricultural 65,420
LT Huts 91,824
LT REC< END Institutes 5,173

LT Studios/Cinemas 63

LT Others 222,337
LT Temp Supply 1,105

LT Total 1,488,219
LT Total kW 3,664,164
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Other Miscellaneous Information

Yy v v v v v

T&D total losses: 17%

They have installed TOU meters at HT industrial sites and have implemented TOU tariff.
TOU tariff is a two-part tariff with a 20% penalty for power use during peak hours (6-9
PM). This penalty only applies to kWh. Demand charges are the same during the peak
and off-peak hours. They have a proposal to reduce tariffs during off peak hours and
modify the two-part tariff to accurately reflect the daily load curve.

Mandatory Energy Audits

Energy audits are mandatory for all HT industrial consumers with contract demand of
more than 2000 kVa.

The evening peak is mainly due to lighting and air conditioning. The air conditioning load
is increasing. Also, water pumping in domestic and agricultural sectors contribute to this
peak. This problem becomes very serious during February and March

In industries, motors and furnaces (in steel and iron industries) are major loads.

Diversity factor for industries is 1.2 and for agriculture is 1.5

In industries 10% are three-shifts, 50% are two-shifts, and the rest 40% are one-shift.
"We are interested in DSM, but the decision must be made by consumers."

"Industrial consumers are aware of the benefits of DSM, but others are not."

Electricity is free for agricultural consumers in Tamil Nadu. They are asked not to use
power during peak hours on a voluntary basis.

The pumps and a 140-W light bulb are on a separate line with no meters. However, the
farmers' residences are treated the same as other LT domestic consumers.

DSM proposals include remote control of agricultural pumps, capacitor installations on
LT and HT lines, and high voltage distribution lines (11kV). Also, installation of energy
efficient transformers.

Capacity costs are 50,000 Rs/kW; marginal cost is about 228 Ps/unit and average sales are
about 195 Ps per unit. So, there is a loss of 33 Ps/unit.

According to Mr. Thanagarathnam, 1,500 crore Rs/year is lost because pf the free power
supply to the agriculture sector. However, the government pays 300 crore Rs/year for
subsidies compensation.

Rate of power growth is 7%-8% per year, and rate of power demand is 10%-15% per
year. The gap must be met through DSM.

Recommendation: IRP must be mandatory for utilities; DSM targets must be set by the
utilities, and DSM achievements must be reported annually.

Cost of power imports is from 90 to 135 Ps/unit plus a 3 Ps/unit for transmission access.
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3. DEMAND-SIDE MANAGEMENT CONFERENCE
Program and Participants

The program agenda for the AEC-DSM USAID DSM Conference on “DSM Opportunities and
Barriers in India” is given in Appendix VI. A paper titled “Paving the Way for India’s
Electrification Through Demand-Side Management” that was presented by RMA is attached in
Appendix VII.

The participants came from government agencies, utilities, NGOs, private sector, etc. The break-
up of participants is given below:

1. Utilities

Andhra Pradesh SEB

Himachal Pradesh SEB

Haryana SEB

Gujarat SEB

Surat Electricity Company

National Thermal Power Corporation
Gujarat Industrial Power Corporation
Gujarat Power Corporation

r

Governmental Agencies

Energy Management Center

Prototype Development and Training Center
Indian Renewable Energy Development Agency
Electrical Research and Development Association
Office of Commissioner of Electricity
Ahmedabad Municipal Corporation

3. Non-Governmental Organizations (NGOs)

Consumer Education and Research Center
Gujarat Chamber of Commerce and Industry

4. Educational Institutions

¢ School of Planning
¢ Indian Institute of Management

5. Consulting Firms, ESCOs, and Manufacturers

* Asian Electronics/ Asian Energy Management
¢ Thermax Energy Performance Service
o Devki Energy Consultancy
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Alliance to Save Energy
JYOTI
Agri Team- Canada

Brief Notes on DSM Issues Discussed at the Conference

Dr. Natarajan, Energy Management: Center:

Oil and gas sectors are controlled by the Central Government, but the electricity sector is
controlled by the Central as well as State Governments.

States did not raise the funds needed by the power sector.

Long lead time requirement is a barrier in getting information from the States

Ministry of Power has to check with many states to investigate the impacts of power
development on each state.

All utilities undertake planning activities only on the supply side. In some utilities, renewables
(wind farms) also came into the picture.

IRP should make commercial sense.

There is absence of information on benefits and techniques of IRP.

The Electricity Supply Act of 1910 and 1948, under various clauses, clearly charges the
government to ensure efficiency in generation, transmission, distribution, and end use.

BIS ACT. The job of BIS is to ensure that products are available at reasonable cost. Also,
safety and energy efficiency. There are not adequate testing facilities to monitor the product
quality and efficiency.

State Amendments. Compulsory Energy Audits. The problem is lack of sufficient energy
audit firms. There are 60,000 HT industries with more than 1 MW demand. But there are
only 20 auditing firms in large cities and 10 in small ones. The industries are carrying out the
audits, but no one is following their implementation.

Legislation is outside the utility control.

Mandate IRP. We could have done it 10 years ago. Each state wants to be independent.
Several states have already begun the process of forming a regulatory commission.

There will be a Central Regulatory Commission.

Energy efficiency as business has enormous scope.

The government should provide the initial support for ESCOs.

There must be a mix of regulation plus market forces.

Consumer acceptance and cooperation is important.

Utilities are not the only players.

We must sell what the market wants.

Somebody must bring them (players...industry association, CERC, BIS, and the government)
together to identify policies

Short supply of information.

Both industries and consumers want to resort to legislation, but this is not the answer.
Utilities have worst public relations.

Manufacturers are not advertising energy efficiency.

In today’s information age, decisions are based on information.

Plant load factor was 54% in 1985-87, is now 64%, and will improve.

Switching off the feeders and a means of load management is not DSM.
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Mr. Khumri, Commissioner of Electricity-Gujarat:

Regulation to promote DSM.

States must implement government orders

Government of India must direct state governments for stricter implementation of these
orders--energy audits, households appliance quality control, and BIS standards.

Energy audits requirements have generated many audit reports. No penalties or benefits and
no feedback.

Energy conservation was not properly stated in the Acts.

Bombay Act dealing with Gujarat and .... control supply, T&D and use of electricity
Government of Gujarat will actively support energy conservation--incentives and penalties are
required--no cash incentives

We should have proper institutions and workforce.

Massive awareness programs--running ads on the city cable

Subsidies--Government has the “minimum national action plan??” to increase the agricultural
tariff to 50 Ps and to 50% of the average cost of supply in 3-5 years.

Tariff revisions--8,000 farmers pay that type of tariff

Richard Edwards, USAID:

India will become the world’s fourth-largest economy in the 21st century.

Legislation is needed at the State and Central Government level.

Next phase of EMCAT will involve policy studies.

Mark Twain said, “Everybody talks about the weather, but nobody does anything about it.”
Policy support and capital mobilization is needed.

Professor Manubhai Shah, CERC:

The role of consumer organizations.

The major barrier is not energy savings, but availability of electricity and power quality.
Crisis of confidence

Also plant load factor, T&D loss reduction, and dealing with theft.

Consumers see enormous waste on the supply side.

What is needed is also informing consumers and monitoring standards.

Quality of power stop at consumer’s door.

Corporate objective of utility should be meeting the demand in quality, quantity, and time and
telling the consumers the cost of power

Significant Points in the Panel Discussion Session

General

Client-consultant relationship...CERC has no problem with Client/Consultant relationship
Cost of energy is a large percentage of household’s daily cost.

Voluntary vs. statutory

Standards should become compulsory in a set time.
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Gupta--BIS.
Efficiency should be easily measurable.
BIS should enforce their standards more frequently and more seriously.

Regulatory

Access to transmission lines across state boundaries.

Mandatory energy audits. Energy audits of three states have expert committees. What to do
about it? There are technological and legal issues. The industries make no comments on the
audit

State and central electricity regulatory commission...they are looking at tariffs.

Government, industry and consumers must come together to discuss these issues.

Power trade issues among states..there is no coordination.

There must be a maximum fixed wheeling charges.

Consumer Awareness

Data collection (AEC., TERI, CERC).

Energy parks and energy centers.

Training.

Real life case studies--let the people who benefit from DSM to propagate it.

Publication, AV in many languages.

Marketing and finance--the sales people must be trained.

Training and education programs.

Who should do awareness? It requires a system and we do not have that system.

High school energy education curriculum.

Dr. Natarajan said that the Ministry of Power has allocated Rs. 1.5 crore for awareness and
want to increase it to Rs. 3-4 crore. The response is 75,000 letters from all over the country
Energy efficiency award..not good response from the states. Out of 60,000 HT industries,
only 100-120 apply for the energy efficiency award.

How various stakeholders can work together.

Utilities should provide information

Consumers groups should be involved in creating awareness .

There are 700 consumer groups in India.

Creating markets for energy efficient products in India...Market “pull” vs market “push.”

Standards and Labeling

It has been proposed to begin on the voluntary basis.

3 items are selected: refrigerator, AC, and water heaters..BIS has developed the first draft.

If all the other parameters developed by BIS are compulsory why not energy efficiency be also
compulsory.

Motors must also be mandatory
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Finance

o IDBI..Of the $150 million for energy efficiency loan to industries, $120 million has already
been given. We may also consider loan for another line item..to ESCOS. Asian Electronics
capacitor installation program is proposed.

+ Financial institutions do not have concessionary funds. We charge at normal rates.

* Since DSM has shorter gestation period and faster payback than the supply side, financial
institutions should offer lower rates.

« The pivotal role by the utility.

» IDBI is only interested in large projects.

» IDBI should play a role in financing small-scale DSM projects.

s IREDA. More than 1,000 projects has been done over 10 years... World Bank $40 million,
ADB, and Japan..Right now they have projects with a budget of Rs. 115 crore.

Strategies and Policy Recommendations for Accelerating Implementation of DSM
Programs in India

Based on the conference proceedings and the discussions held with the key members of the energy
efficiency community the following strategies and policies are recommended:

Improving Electricity Tariffs

One of the necessary prerequisites of efficient electricity use is tariffs that reflect appropriate price
signals. Present tariff structure reflect neither marginal costs nor embedded costs in each sector.
Agricultural rates and some residential rates cover less than 50% of the costs, while HT industrial
rates recover well over 100% of the costs. Tariffs must reflect the true cost of providing
electricity. Power quality problems, including voltage and frequency fluctuations, will also
prevent the use of some cost-effective technologies, such as fluorescent or CFL lights with
mechanical ballast and variable-speed drives. Voltage stabilizers can be used to compensate for
voltage problems but this reduces cost-effectiveness.

Suggested Solutions

1. Develop cost-based tariffs, while, at the same time, developing better mechanisms for
subsidizing poor households and farmers.

2. Install Time-Of-Use (TOU) meters and develop effective TOU tariffs for large commercial
and industrial consumers. Impact of TOU tariffs on consumers and elasticity of demand must be
studied scientifically before any tariff development. There must be substantial tariff differentials
for peak and off-peak periods. This will encourage expansion of businesses and industries that
could operate during off-peak hours. It will also encourage load shifting to large consumers such
as thermal storage.

3. Develop interruptible tariffs to encourage customers install back up generators for peak
periods.
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4. Replace old, defective meters with new ones.

5. Develop research capabilities of the utilities, including load research and power quality
improvements.

6. Conduct a cost/benefit analysis for direct control of agricultural pumps, and encourage use of
solar, wind, and other renewable technologies for agricultural pumps.

7. Privatize distribution system. Profit motivation and cost minimization would help reduce
losses, particularly, commercial losses, and improve the billing and collection practices.

8. Collect end-use appliance and equipment data to develop detailed conservation potential
estimates and help target conservation programs.

9. Consider power quality problems in the design of DSM programs.
Increasing Demand for Energy-efficient Equipment

If energy-efficient technologies are to achieve a significant level of market penetration, it is
necessary to stimulate customer demand for efficient technologies. While market for efficient
technologies may originate through the efforts of equipment manufacturers to “push” their
technologies through the marketing infrastructure, it is ultimately a market “pull” that will sustain
a robust market for efficient technologies. Increasing customer demand for efficient technologies
is necessary to stimulate the expansion of the market infrastructure, and this expansion will, in
turn, prepare the marketing infrastructure for further expansion. Without significant market pull,
the marketing infrastructure for efficient technologies will stagnate, and market expansion will
cease.

Limited customer awareness of efficient technologies is the primary marketing infrastructure
barrier in all sectors. This problem is particularly acute in the residential sector.

The high initial cost of energy-efficient equipment is another obstacle that keeps energy-efficient
technologies from penetrating the marketplace in all customer sectors. In India, as in many other
countries, consumers focus on first cost rather than life-cycle cost when making equipment
purchasing decisions. Since energy-efficient equipment normally costs more than standard
equipment, it is less likely to be selected. In many industries, equipment purchase decisions are
normally made by those who are not responsible for paying the electricity bills. For them, speed of

product delivery and lower initial costs are the most important criteria in their purchasing
decisions.

Suggested Solutions

1. Increase public awareness using the news media and by establishing energy conservation
centers. These centers could provide easy access to energy efficiency services and products
information for consumers to make informed choices on energy consuming equipment.
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2. Increase consumer awareness using case studies and demonstration projects in similar
industries.

3. Provide free energy audit services to residential and small commercial and industrial
consumers.

4. Make annual energy audits mandatory for large commercial and industrial consumers.

5. Require implementation of all energy audit recommendations with pay backs of less than one
year.

6. Follow up on DSM implementation by consumers, and facilitate implementation of energy
audit recommendations through ESCOs.

7. Set standards and implementation targets for energy intensities in industries, and require
industries to report energy intensities of their operations in their annual reports.

8. Require assignment of energy managers for large industrial and commercial facilities.

9. Facilitate DSM implementation through ease of financing, direct installations of energy-
efficient equipment, and financial incentives.

Institutional Reform

Another element that is necessary for the successful implementation of DSM programs is an
infrastructure in the economy that can deliver, sell, install, and maintain energy-efficient
technologies. This include availability of domestically produced energy-efficient equipment,
availability of reasonable financing, and existence of effective governmental institutions.

Suggested Solutions

1. Accelerate privatization of electric utilities.

2. Speed up creation of Regulatory Commissions, which would hopéfully lead into a cost-based
tariff for different sectors and create a more predictable environment for the utilities.

3. Accelerate market transformation of energy-efficient products through mandatory codes and
standards.

4. Set deadlines for mandatory standards on end-use products, particularly for motors and
pumps.

5. Develop appliance rating schemes. Provide information on energy efficiency at the point of
sale for consumers to make informed decisions on product purchases.

6. Establish credible, independent testing centers for energy-efficient products. Facilitate
consumers to test products at these testing centers.
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7. Develop the skills and expertise to market energy efficiency projects. This requires two
elements. First, there must be sufficient business available to encourage existing firms to
expand or to attract new entrants. Then, it is necessary to provide both training and
experience to allow these firms to become successful.

8. Develop energy conservation programs in State-owned facilities using ESCOs. Make public
facilities more efficient, incurring little or no capital costs, by getting the State Energy
Minister to mandate energy efficiency improvements over time. Use Energy Service
Companies to implement these measures.

9. Make Integrated Resource Planning (IRP) mandatory and require utilities to report their DSM
activities annually.

10. Provide tax benefits and lower custom duties for manufacturers and importers of energy-
efficient products.

11 Promote greater involvements of NGOs such as CERC, PUBLIC, and FOSET. These
organizations could play an important role in increasing consumer awareness and in providing
independent testing and evaluation of end-use products.

12. Develop certification programs for motor rewinding firms and energy auditors.

13. Develop better financing mechanisms for energy efficiency measures

14 Develop educational and training programs for engineering students, energy auditors, ESCOs
and energy managers.

15. Investigate costs and benefits of daylight saving time changes.

16 Create a National Forum for the development, implementation, and monitoring of energy
efficiency activities in India.
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APPENDIX Il
Sample Life-Cycle Cost Analysis for Energy-efficient Appliances



4-Aug-97 CAASHOK9NEMCAT\STDS&LBL\ifecycl wb3

SIMPLIFIED COST-BENEFIT ANALYSIS FOR RESIDENTIAL ELECTRICAL APPLIANC
On this Sheet (Basic_Information) please input or change the parameters -

Analysis Done On:

Basic Information: Your Input

Discount {or Nominal Interest Rate) in %

Expected Annual Inflation Rate in %

Real Interest Rate in % 8.0
Current Residential Electricity Price in Rs. per KWH

Electric Utility Profit Margin (Price-to-Cost Ratio)

Expected Real Electricity Price Escalation (Annual %)

Share of Coal-Fired Generation (in %)

®
Life-Cycle Analysis of Appliances RMA. Inc ’b‘ﬂ
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APPLIANCE DETAILS
End-Use:

Capacity:
Product Type:

Input Information:

CAASHOKIZ\EMCAT\STDS &L BLVifecycl wb3

[TX APLE © f\/(LV

Base/Existing Applianc{New/Efficient AppliajBest Available Technola

Brand Name

Retail Cost in Rs.

|~ Whirpool - USA
: - 120

Annual Usage in no. of hrs. per yr

00

ot

Expected Useful Life in yrs.

Expected Salvage Value in Rs.

Electricity Consumption in KWH/day

[Energy Consumption in KWH per yr.

| 456 T 365 T 237 ]

CUSTOMER COST-BENEFIT ANALYSIS (FOR ENERGY EFFICIENCY OPTION)

Appliance Costin Rs.

Current Annual Energy Cost in Rs.

Simple Payback in yrs.

PV of Lifetime Energy Cost in Rs.

PV of Salvage Value in Rs.

PV of Life-Cycle Cost in Rs

PV of Life-Cycle Customer Net Benefits in Rs.

Rs 8,500 Rs 9,500 Rs 12,000
Rs 684 Rs 548 Rs 356
7.3 10.7
Rs 6.647 Rs 5317 Rs 3,456
Rs 315 Rs 378 Rs 630
Rs 14,832 Rs 14,439 Rs 14.826
Rs 392 Rs 6

ELECTRIC UTILITY COST_BENEFIT ANALYSIS (FOR ENERGY EFFICIENCY OPTION)

Unit Annual Energy Savings in KWH 91.3 219.0
Unit Annual Capacity Savings in W 10.4 250
Annual Revenue Lost per Appliance in Rs. Rs 137 Rs 329
PV of Lifetime Revenue Lost in Rs. Rs 1.329 Rs 3,190
Unit Avoided New Capacity Cost in Rs. Rs 521 Rs 1,250
PV of Life-Cycle Avoided Operating Cost in Rs. Rs 1.063 Rs 2,552
PV of Life-Cycle Utility Net Benefits in Rs. Rs 255 Rs 612
ENVIRONMENTAL BENEFIT ANALYSIS (FOR ENERGY EFFICIENCY OPTION)

Unit Annual Reduced CO2 Emissions in KGS. 24 13 57.92
Unit Annual Reduced SO2 Emissions in KGS. 0.186 0.39
CO2 Externality Cost in Rs per KG Rs 0.54 Rs 054
502 Extemality Cost in Rs per KG Rs 159 86 Rs 159.86
Unit Annual Avoided CO2 Emissions Costin Rs Rs 13 Rs 31
Untt Annual Avoided SO2 Emissions Cost in Rs Rs 26 Rs 62
Unit Annual Avoided Environmental Cost in Rs Rs 39 Rs 93
[PV of Life-Cycle Environmental Benefits in Rs. Rs 332 Rs 797

Lite-Cycle Analysis of Appliances

RMA. Inc‘
Z1
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APPLIANCE DETAILS

End-Use:
Capacity:
Product Type:

Input Information:

CAASHOKIN\EMCAT\STDS&LBLifecycl wb3

EXANPLE om&,y

Brand Name

Retail Cost in Rs.

Annual Usage in no. of hrs. per yr
Expected Useiful Life in yrs.
Expected Salvage Value in Rs.
EER in Btu per watt-hour

Base/Existing Appliance |New/Efficient Appliance jBest Available Technolog

imported

Rs 32,000

{Energy Consumption in KWH per yr. | 2433 1 2190 1825 1
CUSTOMER COST-BENEFIT ANALYSIS (FOR ENERGY EFFICIENCY OPTION)

Appliance Cost in Rs. Rs 25.000 Rs 28,000 Rs 32,000
Current Annual Energy Cost in Rs. Rs 3.650 Rs 3,285 Rs 2,738
Simple Payback in yrs. 82 7.7

PV of Lifetime Energy Cost in Rs. Rs 35.450 Rs 31.905 Rs 26,587
PV of Salvage Value in Rs. Rs 3.152 Rs 3.152 Rs 3.152
PV of Life-Cycle Cost in Rs. Rs 57.297 Rs 56.752 Rs 55.435
PV of Life-Cycle Customer Net Benefits in Rs. Rs 545 Rs 1,862
ELECTRIC UTILITY COST_BENEFIT ANALYSIS (FOR ENERGY EFFICIENCY OPTION)

Unit Annual Energy Savings in KWH 365 9125
Unit Annual Capacity Savings in W 166.7 4186.7
Annual Revenue Lost per Appliance in Rs. Rs 365 Rs 912
PV of Lifetime Revenue Lost in Rs. Rs 3.545 Rs 8.862
Unit Avoided New Capacity Costin Rs. Rs 8.333 Rs 20.833
PV of Life-Cycle Avoided Operating Cost in Rs Rs 2.836 Rs 7.090
{PV of Life-Cycle Utility Net Benefits in Rs. Rs 7,624 Rs 19,061
ENVIRONMENTAL BENEFIT ANALYSIS (FOR ENERGY EFFICIENCY OPTION)

Unit Annual Reduced CO2 Emissions in KGS 96.53 24133
Unit Annual Reduced SO2 Emissions in KGS. 065 162
CO2 Extemality Cost in Rs. per KG Rs 0.54 Rs 0.54
SO2 Externality Cost in Rs. per KG Rs 159.86 Rs 159.86
Unit Annual Avoided CO2 Emissions Cost in Rs Rs 52 Rs 129
Unit Annual Avoided SO2 Emissions Cost in Rs Rs 104 Rs 259
Unit Annual Avoided Environmental Costin Rs Rs 155 Rs 388
PV of Life-Cycle Environmental Benefits in Rs. Rs 1,329 Rs 3,322

Life-Cycle Analysis of Appliances

RMA mc/%



APPENDIX i
BIS Amendments for Introduction of Labeling for Energy Efficiency
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Doc:HMD 03 (0425)P,

PROFPOSED
DRAFT AMENDMENT NO. 6 JULY 1997

TO
IS 1476:1976 SPECIFICATION FOR DOMESTIC

REFRIGERATORS (MECHANICALLY OPERATED) -
(Second Revision)

‘[Page 27, Clause 13.3 (Also see Amendment No. 3)] - Add the
following clause after 13.3:

"13.4 The domestic refrigerator may also be energy labelled.
(Ref. Appendix B)"

(Page 28, Clause A~1.2) - Add the following Appendix B
after this clause:

"APPENDIX B
(Clause 13.4)

REQUIREMENTS FOR ENERGY LABELLING
B-1 SCOPE

B-1.1 This Appendix applies to energy 1labelling of domestic
refrigerators (mechanically operated).

'B-2 MARKING
B-2.1 The following information shall be clearly and indelibly

indicated on energy labels besides any other additional informa-
tion as considered appropriate.

i) Monogram of energy labelling.

ii) Rated energy consumption in 24 hours under test condi-
tions kwh. when tested in accordance with IS
1476:1976. .

1ii) Name and trademark of manufacturer.
iv) Model No.
V) Type of refrigerator.

vi) Gross volume of refrigerator in litres.

(BISDG NOTE ~ Format and design of monogram for energy

labels is under consideration).



Doc Ko o3 (04250

B~-4 METHOD OF MEASUREMENT AND CRITERIA FOR CONFORMITY

B-4.1 The rated energy consumption of the domestic refrigerator
when measured in accordance with 10.11 shall conform to the
energy consumption values declared by the manufacturers but it
shall not exceed the values specified in 10.11.3 and 10.11.4.

(BISDG NOTE - It is proposed to indicate the energy consump-
tion of the refrigerators in the form of a bar giving rated
energy consumption values and the values specified in
10.11.3 and 10.11.4 for the purpose of energy labeling.)"



Doc:HMD 03 (0426)P,

PROPOSED
DRAFT AMENDMENT NO. 2 JULY 1997

)

IS 1391(PART 1):1992 ROOM AIR CONDITIONS -
SPECIFICATIONS: PART 1 UNITARY AIR
CONDITIONERS
(Second Revision)

(Page 4, Table 1) - Substitute ‘600’ in place of ‘900’ as
the width Wmm, Max in case of refrigerators of capacity 1500
kcal/h. ’

(Page 4, Clause 7.1.1) - Delete.

(Page 7, Clause 10.5.3.1, second line) - Substitute ‘4
g
hours’ for ‘12 hours’.

(Page 7, Clause 10.5.3.2) - Substitute the following for
the existing matter:

"10.5.3.2 Requirements - At the end of 4 hours of operation,
any accumulation of ice or frost on the evaposrator shall not
cover more than 50% of the indoor side face area of the
evaporator coil."

(Page 8, Table 2) - Add the following note below Table 2:

"NOTE - The maximum power consumption for capacities other
than those indicated above shall be interpolated."

(Page 9, Clause 10.11, 2nd line) - Substitute "Fig. 7" in
place of "Fig. 8".

(HMD 03)



Doc:HMD 03(0427)?1
PROPOSED
DRAFT AMENDMENT NO. 1 JULY 1997
TO
Is 1391(PART 2):1992 ROOM AIR CONDITIONERS =

SPECIFICATION: PART 2 SPLIT AIR CONDITIONERS
(Second Revision)

(Page 2, Clause 3.1.11) - Add the following clauses after
3.1.11:

"3.1.12 Energy Efficiency Ratio (EER)

Energy efficiency ratio is defined as the quotient of the nominal
cooling capacity in kilojonls per hour divided by electrical
power input in watts.

3.1.13 Rated Power Consumption

The power consumption of the air conditioner as stated by the
. manufacturer at the nominal cooling capacity of the unit."

(Page 18, cClause 17.2) - Add the following clause after
17.2:

"17.3 The room air conditioners may also be energy labelled (see
Annex E)."

(Page 21, Clause D-1) - Add the following Annex at the end
of this clause:

"ANNEX E
(Clause 17.3)

REQUIREMENTS FOR ENERGY LABELLING
E~1 SCOPE

E-1.1 This Annex applies to energy labelling of room air condi-
tion of split type.

E-2 MARKING
E-2.1 The following information shall be clearly and indelibly

indicated on energy labels besides any other additional informa-
tion as considered appropriate:

1) Monogram of energy labelling.

2) Name or trademark of the manufacturer. "
3) Model.

4) Cooling capacity.

5) Rated power consumption.

6) Frequency and phase of power supply.



Doc : HMD 03(0429)P,
PROPOSED
DRAFT AMENDMENT NO. 3 JULY 1997
TO
IS 1391 (PART 1):1992 ROOM AIR CONDITIONERS -

SPECIFICATION: PART 1 UNITARY AIR CONDITIONERS
(Second Revision)

(Page 2, Clause 3.1.20) - Add the following clauses after
3.1.20:
"3.1.21 Energy Efficiency Ratio (EER)

Enerqgy

efficiency ratio is defined as the quotient of the nominal

cooling capacity in kilojonls per hour divided by electrical
power input in watts.

3.1.22

Rated Power Consumption

The power consumption of the air conditioner as stated by the
manufacturer at the nominal cooling capacity of the unit."

(Page 19, Clause 18.2) - Add the following clause after
,18.2: '
"18.3 The room air conditioners may also be energy labelled (see
Annex E)."

(Page 22, Clause D-1) - Add the following Annex at the end
of this clause:

"ANNEX E
(Clause 17.3)

REQUIREMENTS FOR ENERGY LABELLING

E-1 SCOPE

E-1.1

This Annex applies to energy labelling of room air condi-

tion of unitary type.

E-2 MARKING

E-2.1

The following information shall be clearly and indelibly

indicated on energy labels besides any other additional informa-
tion as considered appropriate:

1)
2)
3)
4)
5)
6)

Monogram of energy labelling.

Name or trademark of the manufacturer.
Model.

Cooling capacity.

Rated power consumption.

Frequency and phase of power supply.

-
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7) Value of energy efficiency ratio with the words "Energy
Efficiency Ratio when tested 1in accordance
with IS 1391 (Part 1):1992.

8) The words "For units with the same cooling capacity,

higher EER means lower power consumption".

(BISDG N2TE - Format and monogram of energy labels is under
consideration).

E-3 METHOD OF MEASUREMENT

E-3.1 The rated power consumption of room air conditioner shall
be measured in accordance with 10.8 under the conditions laid
down in 9.1.

E-4 ASSESSMENT OF TEST RESULT

E-4.1 To qualify for energy labelling, the power consumption of
the air conditioner shall not exceed the values of rated power
consunmption as stated by the manufacturer. The rated power con-
sumption shall also not exceed the values specified in 10.8.4.

E~-4.2 Energy efficiency ratio shall be calculated by dividing
the nominal cooling capacity of the air conditioners by the value
of power consumption observed in accordance with E-3.1 and shall
be marked on the energy label (see E-2.1)."

(HMD 03)



1993 STATIDNARYSSTROAGE TYPE ELECTRIC VATER
 HEATERS(FDURTH REVISION)

LY S L T L :
B L A }'? P 1: o q 43?‘\&-‘.}_: a‘. “ e fin

igEfébéZ:

{Page 3, clause 8.1.1)- Add the following clause after this
clause:

8.1.2 The stroage tvpe slectric water heaters smav also be
energv labelled (Refer Annex A)

{Page 6, Clause 16.2.2,1ine 3}~ Replace *+10' by *+5°
{Page 8, Claugse 24.3) Add the following Annex after this clause:

. ANNEXY A
(Clause B.1.2)

A-1 SCOPE

A-1.1 This asansx applias ko aaecgy labelling of skakionary
storage tvpe electric water heaters for household and siailar
purposes.

A-2 MARXING
A-2.1 The following information shall be clesriv and in-
del ibly indicated on energy labels besides anv other additional
information as considared appropriate:

‘i) Honogram of energv labelling

t1) Energv consuaption in 2& hours

under test condltions ceassass Units

BISDG NDTE- Format and Monogram of energv labels is under con
sideration.'

BESTAMAMABLECOPY




A-4. 1 To quallfv Eor enargy labelliling, the stationarvy stroag-k
tvpe malgctric watsr hsakers shall coaplv with khe requiremeats of
standing losses spocif!ed in Tabie I.

A-4.2 The sl:roaga tvpn slactric water hmatars are catagorizad
as under bassd on energv consumption for the purposae of easrgy
labetlling:

Category Declared Consumption Remarks

1. Mere compliance with the values Will qualifvy for
specifiad in Tabie 1 for shtaading angrgy laballing.
losses. Zkfééjntw

2. Declared standing losses areL-5%0% WVill Qualifv for

of thes values specified in Tabis 1. ensrgv labslling
wikth improved \Qk

grading.
3. Declared skanding losses are<— BO% will qualify for
of the vatumss spacifisd ia Tabis 1. gagrgr labslting

with further im-
proved grading. ~ s
HOTE - The stroage tvpe electric water heatsars shail confirm
ko thae dacisrgd cabtegory svsn 3fher haking into coasidarabina thae
tolerances.

BISBG HOTE- It is propnsed to indicated the grading by suitable
additional markings on the logo for ensrgy laballiang.

(ETD 321} BEST AVAILABLE COPY

E;
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ENERGY EFFICIENCY STANDARDS AND LABELING INITIATIVE IN INDIA:
AN EVALUATION OF STATUS, BARRIERS, AND POTENTIAL

Ashok Sarkar, Ph.D.
Energy Policy Analyst

ABSTRACT
The potenual for energy conscrvauon through the use of

d other barriers
tandards and labeling practices. The
cope of reducing energy consumption
dards and establishing a system of

paper reviews
standards in Indi
infrastructural  aspt
implementation issues ares

INTRODUCTION

Energy efficiency plays an important role in global
sustainable development. In developing countries like India,
where generation capacities lag far behind fast-rising
demand for electric power, energy efficiency improvements
can slow the growth in energy consumption and additional
capacity requirements, thereby producing economic and
environmental benefits. India must therefore give serious
consideration to energy conservation in order to meet

Charles H. Fafard, P.E.
Vice President-Engineering

Resource Management Associat '

growing electricity requirements. A.. I
contributions from end-use efficiency H
gengally mdlcated m percentage 1€z

). the energy
ywer, indicate

; -
Energy efficient appliances have started to become available
in the Indian market, due’;; o the recenl economic

through many
considerable

eﬁergy policies that are necessary to overcome these
barriers, have been virtually non-existent, or weak compared
to international standards, for most energy-consuming
appliances and equipment in India [/5, 16, 18, 24]. Indian
policy makers have begun to feel the need for effective
standards and labeling policies. Evidence from other
countries indicate that such policies are a viable and, in fact,
a necessary mechanism to facilitate the availability and
supply of energy efficient appliances as well as to create a
consumer demand for these appliances in the market. In a
way, appliance standards complement information programs,



utility demand-side management and other incentive
programs, and research on new technologies in improving
energy and economic efficiencies [3].

The paper draws upon preliminary lessons learned in India
during the initial activities of Resource Management
Associates of Madison, Inc. (RMA) in this area, under a
project funded by the U.S. Agency for International
Development (USAID) — Energy Management
Consultation and Training (EMCAT) project. The standards
and labeling component of EMCAT project aims to create
stronger standards, initiate labeling mechanisms for the
Indian energy-efficient appliance market, and enhance
testing capabilities within the country by providing techm
assxstance o appropnate msntuuons in Indla (164 !

consumers.

In this paper we review the st ;
India in an international persfic
India's electric power challenges its energy infrastructure,
ation sets the stage for
considering specific ¢ ". 3 :
first part of the pdApe

as the form of lai)‘e

Various issn@&
most effectiy : the Indian market
addressed by to account the informational, cultural

is made for the energy savings that
irough the introduction of energy

Industrializing countries like 1A
electricity for economic developmeﬁ%* bty
have been unable to meet the growing demand for electricity
in India. But, the potential for energy conservation through
the use of energy efficient appliances is large. End-use
energy efficiency improvements can go a long way in
balancing the need for electricity with the objectives of
economic development.

Electricity Supply Problems
Chronic electric power shortages exist and the cost of new

generation facilities is staggeringly high. The country has
been experiencing a phenomenal annual growth of 10
percent in electricity demand, with current power generation
capacity over 85,000 megawatts (MW) of electricity [9].
Despite high demand and the impressive growth rate of
installed capacity during the past few decades, India's
current power consumption per capita is just 270 kilowatt-
hours (kWh) per year, compared to 8,000 kWh to 25,000
kWh in developed countriecs. The Central Electricity
Authority, the country's central power planning and
regulatory agency, has carried out generation expansion
planning studies estimating that an additional capacity of
about142:000 MWowould l;ave to be added to meet demand

hby Ea e Sting these needs would require

e

s
VO

Need for Energy Efficiency Poti
Current investments in the electrict industry have
2es and brown-
ars, reducing
supply cut to
in estimated

outs that have plagued the entire coun 5 2
industrial production. A 10 percent eleck
the industry sector, for example can ¢

nent. Numerous
*rgy improvement

energy demand at the customer end%4s often less costly than
the usual supply side alternalives for increasing energy

eficit approaching 6,000 MW in India’s eighth
#ive Year Plan (FYP), the National Energy Efficiency
Program of the Government had targeted savings of 5,000
MW by 1994-95 [9, 19]. Of this, 1,550 MW of savings were
in the industrial sector by upgrading energy efficiency
equipment and operating and management practices.
Improvements include energy-efficient motors for pumps,
compressors, and fans, as well as variable speed drives for
large mills, cogeneration in the sugar, pulp, paper, and
cement industries, and demand-side management measures.
Through the National Energy Efficiency Program, India had
earmarked Rupees (Rs.) 100 billion (US$ 3.2 billion) out of
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a total outlay of Rs. 11 trillion (US$ 355 billion) for the
energy sector and Rs. 7.96 trillion (US$ 255 billion) for the
power sector [/9]. These 5,000 "negawalts” generated
during the FYP were expected to cut as much as Rs. 1.5
rillion (US$ 48 billion) from power sector investments.

Electrical end-use efficiency can increase for lighting,
refrigeration, electric motors, cooling and ventilation, air
conditioning, and many other electricity uses in homes,
businesses, public institutions, and industries. For instance,
the scope of energy savings in industry ranges from 15
percent in the aluminum sector to 60 percent in steel.
Refrigerators offer another good example: some new 165-
liter Indian models consume about 540 kWh per year, mog

TABLE 1: SAMPLE
CONSUMPTION AND SAVH

End-Use

Lighting

The EMCAT
research on In
measures (EEM) "
categories (i.e., lightigg
provides the benefit-cos
benefit-cost ratio is based on ¢

has also contributed to ongoing
availability of energy-efficient
mallor end-use and technology
5. HVAC, etc.). Table 2

savings and the actual price and pefformanbe-'dafa collected

in the preliminary stages of research.

Studies so far have revealed the fact that a wide range of
EEMs have started to become available in India, partly due
to the recent trends toward liberalization of the Indian
economy. However, barriers still exist. The equipment is
generally available at a reasonable cost to customers but
most dealers of EEMs are located only in major cities.
However, due to lack of information and other market

barriers, inadequate demand results in no supply. This in
turn discourages demand, leading to a lack of availability (a
"technology push versus market pull”).

TABLE 2: ECONOMICS OF SOME ENERGY
EFFICIENCY MEASURES IN INDIA

le EEMs.. The:

Average Energy Annual Capital | B/C
Efficiency Savings Cost | Ratio
Measure ewe | oaw (US$)
Eﬁicif_;m Motor 4,268 1.21 5,196 2.49
6.07
Fluorescent Lamp 1.38
Refrigeration Compressor 4.53
(Industrial)
Adjustable Speed Drives 1.00
Source: [19]
ity measures
of efficiency
800 per kW

tantially from the extensive research articles and
ts in this area (see [1], [15]) and is also based on
findings in the EMCAT project.

= Lack of Information: Information regarding end-use
energy consumption and end-use efficient equipment is
difficult to obtain.

* Limited Availability of Efficient Equipment, and Import
Duties: Many kinds of energy-efficient equipment (such as
super-efficient refrigerators, CFLs, etc.) and DSM-related
equipment (such as advanced metering systems) are not
widely available in the Indian market. Moreover, import

(A



duties on components required for this equipment are
sometimes exorbitant. Even when efficient equipment is
manufactured in India, consumers may have difficulty
finding it in stock at dealerships due to lack of demand. Of
course, demand remains low because the equipment is not in
stock—a “technology push" versus “market pull” problem.
* Cost Analysis Procedures: Energy-efficient equipment
often has a higher first cost than standard equipment, in part
because it is generally of higher quality. At the same time,
consumers tend to use higher discount rates when
considering any investments in equipment. They try to keep
the initial cost of equipment as low as possible, without
paying much attention to operating costs. To address this

common practice, customers need to receive education aboug,,x

life-cycle cost economics.

» Utility Electricity Tariffs: Electricity pri
the marginal costs and even lower than aviFdge p
costs. This problem is more sevg )
agriculture and residential sector,

conserve energy.

* Logistical Problems and laclc of Awareness: In general
customers in Indta ar :

sers ﬁx renovate,

. motor rewinding). This keeps more

ocess: Government and utility
bersome and time -consuming.
e of decisions involving new
introduction of standards

¢ Decision-Mak
decisions tend

* Lack of Skilled Manpower
largest technical manpower in the World; iber of
utility staff, industry staff, and private sector consultants
with experience in energy efficiency issues and analytical
work is small relative to the need for such skills. Much
training, including training on basic analytical techniques,
must be done in conjunction with the development and
implementation of the new energy efficiency policies.

: Corporauon bmlds ‘and«

replacing it with new, efficient opuons

Energy Conservation Infrastructure and Policies

Despite moves toward liberalization, India's economy is
largely centrally planned. Ministries have responsibility for
specific sectors such as energy, industry, and agriculture, but
it is the Planning Commission that establishes national
priorities, sets policy targets, allocates budget for
government activities, and develops the five-year plans. The
Planning Commission—in conjunction with the Ministry of
Energy—develops energy plans. The Ministry's energy

conservation activities are located in the Department of
Power. The independent Central Eleétn'city Authority acts
as a central advtsor on electnc power matters to the

power plants and transmiss

systems. The various State Electticy] ; ds, one in each

Indian state, play a major rofé‘” | the  generation,
u 5 In 1990, the

states held a 71 percent share of the cor n \w otal installed
14 25 percent

capacity, whtle the national/central se -?‘:‘?ﬁ 2l

Energy Efficiency Developmeut"fsfuder EMCAT
LConsultation and Training

Management Associates of Madison,
's technical assistance contractor for

1s working with Indusirial Development Bank
fa, the local technical counterpart, to implement the
project. The components of the EMCAT project are: 1.
Energy Audit Improvement Program; 2. Energy Service
Company (ESCO) Promotion Program; 3. Loan Portfolio
Design Program; 4. Demand-Side Management (DSM)
Technical Assistance Program;5. Information
Dissemination, Training, and Commodity Procurement
Program. In early 1997, standards and labeling component
was added to EMCAT.

e
R



STANDARDS AND LABELING IN A GLOBAL
PERSPECTIVE

In India, where generation capacities lag far behind fast-
rising demand for electric power, energy efficiency
improvements can slow the growth in energy consumption
and additional capacity requirements, thereby producing
economic and environmental benefits. Energy efficiency
standards and labeling programs are one class of energy
policies that are absolutely necessary to overcome these
barriers, and have been adopted in industrialized countries
and few developing countries.

International Experience
Several industrialized countries and few dey

for household appliances {6].4He US and Canada have the
most followed by Switzerland and China. The standards in
all countries except Switm;. and Japan are mandatory.

ix labeling programs, two mandatory

COmparison s (Energy Guide and Auto Fuel
Economy, since: ), two voluntary comparison programs
(NFRC and SC

(Energy Star and ). Appliances covered by energy
standards inclu

ators/ refrigerators-freczers/
freezers, room air-condif entral air-conditioners and
central air-conditioning hea
direct heating equipment, flu
dryers, clothes washers, dishwashers, Kitch ges and
ovens, pool heaters, and television sets [/0]. The National
Appliance Energy Conservation Act of 1987 that established
federal standards for these appliances in the U.S. allow for
a schedule of possible updates that is necessary to keep track
of technological developments. Incandescent and fluorescent
lamps, small electric motors, office equipment and plumbing
products were added to the list by the Energy Policy Act of
1992 [3].

Benefits of Standards and Labeling

Appliance standards have beneficial economic and
environmental effects. In the U.S,, the projected economic
effects of standards to date include national economy benefits
of about $1,000 for every federal dollar expended on this
program, and consumer benefit-cost ratio of 2.5 [3]. The
appliance standards under the Energy Policy Act of 1992 for
the residential sector alone are projected to generate $60
billion in net present value consumer benefits by the year
2030. As a result of standards now under development, by
2015, the US electricity needs will be reduced by 75,000
MW and will result in net consumer benefifs of $140 bllhon

industrialized world. A recent stud ’% f‘Qgected avoided
e

capacnty addition of 25 Glgawalts aﬂ’ ~‘lat1vc energy

establishment of appropriate energy efficie
India.

most energy-
addition to the

blish mandatory standards, but
ity to initiate stronger standards.

Brgy conservation is basically catalytic.

There are several institutional barriers. The Coordination
Cell for Energy Conservation in the BIS reviews energy
conservation aspects of the standards and oversees the work
of 350 committees that review and formulate standards
bearing on energy use {/5]. Standards are set or revised by
a consensus approach within the BIS, by these committees
that are involved with criteria development for each product.
BIS simply acts on the recommendations of these
committees. These committees include government officials
from the BIS, Ministry of Civil Supplies (and sometimes,

s,



from the Ministry of Environment and Forests) but are
largely dominated by members from the manufacturing
sector. Consumer groups are rarely represented in these
committees. As a result, standards are set or revised
according to the assessment of the manufacturers and what
they think are appropriate rather than on an assessment
based on what could be achieved based on a comparative
analysis of domestic and best available technologies. There
is little incentive for the manufacturers to propose something
new that is more extensive to produce and that would entail
higher risk of reducing market share. The dealer/retailer
which is the closest point on the distribution chain to the
consumer can influence purchase decision of consumers. But
arecent survey [ /1] observed that dealers/ retailers are ngj,

detrimental to the objective 4@
improvements.

federal level.
1978, 1987,
need for some §

ds, of which only 200 address energy
the BIS standards deal with quality,

gely voluntary. The energy
»standards are not strong as

compared with the hig
available internationally, Of:
addition, there exists substan(ial
improve energy efficiency of applian
India. For example, field studies indicate that domestically
manufactured refrigerators consume 20-40% more energy in
India than in developed countries {22].

Most Indian standards related to energy conservation are
based on either maximum consumpticn, maximum losses or
minimum efficiency [2]. These standards are ineffectual as
they are largely voluntary and often lagging behind the

- -~ . . - P -

energy performance of products available in the market. For
instance, a 2.0 kWh/day energy consumption standard for
165 liter refrigerators, until recently, was met by virtually all
models produced in the formal manufacturing sector. The
concerns about this apparent disparity finally led to revision
to 1.25 kWh/day only very recently. But, this efficiency level
too is below some of the best refrigerators available in India
and would, thus, not have much effect on pulling up the
market for efficient refrigerators. According to personal
communication with Tata Energy Research Institute (TERI),
a 1.0 kWh/day standard for 165-liter refrigerators could also
be met by many manufacturers just by improving the
he mternauonal standard is 0.65

not readily
purchasing
e gpf a rational
: g scheme,

ctficiency levels
, criteria toward

I on-existent in India.
The smplé endorsement-type labe system for appliances
applied by BIS for certifying the product brands that meet

ances. The existing BIS label is
wn_h the BIS logo and relevant

eho electrical appliances, lamps and refrigerators, but
does not give enough information to influence purchase
decision of the consumers.

The Government of India had launched the voluntary
“Ecomark™ Scheme in 1991 for easy identification of
“environment-friendly” products. Under this system, only
manufacturers with full testing facilities of their own could
use a Ecomark label if their product had a 5 percent
improvement in energy efficiency or 5 percent reduction in
energy consumption over and above the limit prescribed in

“F
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the Indian Standards.

Testing Facilities

BIS has only one laboratory of their own that is capable of
testing a wide range of products for safety and quality. They
also have a panel of other laboratories (some in universities
and Institutes of Technology) that does the testing and
certification of products on their behalf.  Existing
laboratories are also inadequate. For instance, room
calorimeters required for determining maximum power
consumption for air conditioners for 24 hours are not
available [2]. There are other non-governmental testing

groups like Consumer Education and Research Center

strengthening standards and lab&lmﬁ in India are due to

manufacturer opposition and i ag!equate testing facilities, in

addition to other barriers prﬁalent in the Indian energy

eﬂiaency industry. Exnstence of a large unorganized sector
» 5 )

Indigenous
interested i

Appliances

Air conditioners Energy effi
not available
Refrigerators New frost free technology is energy intensive
Water heaters Manufactured with old technology, only
insulation material has been changed
Fuorescent lamps Energy efficient tri-band phosphor for coating is
very expensive; 36 watt tube light
manufacturing technology aot available with
most manufacturers; High cost of R&D efforts
Source: {11]

Recent Developments in Standards and Labeling Area

In a recent development in this area, a workshop on
standards and labeling was organized by EMC in New Delhi
in March 1997. The purpose of this workshop was to solicit
input from manufacturers about beginning a voluntary
labeling program for various appliances and equipment.
EMC contracted Kirloskar Consultants Limited (KCL),
Pune, to help identify opportunities for setting new, and
improving existing, energy efficiency standards, and
establishing labeling programs. The objective of the
workshop was to convene a group of manufacturers and
pohcy makers to dlSCUSS KCL's recommendattons (11].
g .

industrialized countries. This wo ’?’5} -

for about 60% of residential energy consumption.
Consumption of these appliance§is increasing rapidly due to
population growth, urb on, increasing size of the
Indian middle classeszand the availability of imported
appliances in the In arket. For instance, between 1975
and 1987 theaiiimber of air-conditioners and refrigerators
i “4-fold and 6-fold respectively [1]. And, the
es at a much faster rate during this decade. The
rent market size of air conditioners and refrigerators is
Rs. 10 billion is expected to be doubled by 2000 [{!]. The
market for lamps is over Rs. 18 billion per year.

Residential lighting, is an important area to focus for energy
policy development. However, unlike the US and other
industrialized countries, a considerable share of lighting
appliance manufacturing is in the unorganized sector.
Furthermore, there are many manufactured brands and the
difference in energy performance between brands is believed
to be insignificant. Also, a comparison of incandescent to

b
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fluorescent (or to a compact fluorescent) lamp is difficult
due to the difference in cost and performance and an
appropriate comparative type of label that would be simple
enough for customers to understand would be relatively
difficult to develop.

FUTURE PROSPECTS AND ACTIVITIES

A draft plan has been prepared by EMC for formulation of
a system of standards and introduction of labeling system at
the federal level. The need for further comprehensive
studies and research to find out the effectiveness of different
kinds of labels is felt however. The need to assess testin,
facilities and future requirements to make th‘%lgg
sustainable and successful also requires to be highi;

Priority Areas

The focus of introduction of s
where subsidies on electrigity” prices are the least or
non-existent, according to RMA [16]. It has been suggested
by many local energy experts that the envuonmental benefits

these lIabels. Tlnswﬂ%
of educated consg
intensive reside

that such a
objectives is

needs further investigation.
ient equipment may readily accept the
oul any incentives as these would

market for more effici
result in the less efficient
mprove their stock to meet that hxgherd g
equipment, as well as to remain competitive. It is the
dis-incentive of losing the share in the market that would
encourage less efficient equipment manufacturers to produce
better equipment. Thus the voluntary labeling itself will
become a trigger for these manufacturers to take necessary
actions to be able to remain in the market by producing
better equipment.

Institutional and Infrastructural Issues

In India, top-of-the-line manufacturers have often requested
labeling programs in the past because they believe them to be
a effective marketing tool. However, they are in the minority
in the product committees of BIS. So, the standards making
process itself needs to be addressed and reformed. Also, the
need for an institutional setup for standards and labeling
framework that provides incentives (o regularly upgrade
standards to reflect current manufacturing trends cannot be
overemphasized. A program of periodic upgradation of
energy efficiency limits at BIS occurs Only in the case of oil
stoves, domesue LPG stoves and dlesel engines, and more

Consumer
fivareness of

‘. gy savings of
or refrigerators,

TWH. TaBle 4 shows estimated l tial for energy savings
for some appliances determingd by another study [11].

: ‘T'ED ENERGY

TABLE 4: ES] SAVINGS
RS EECIFIC APPLIANCES
Annual Lowest | Highest Savings
Production [4:4 kW Potential
{million) (GWr)
Air conditioner 0.35 1.08 2.10 0.321
(1.5 T model)
Refrigerator 2.25 0.105 0.120 0.405
(165-liter)
Fluorescent lamp 128.0 0.046 0.055 6.220
CFL. (3% / GLS) 20 0.020 0.100 8.000
Fans (Ceiling & 10.5 0.055 0.080 1.417
Table)
Source: [11]
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Target areas need to be selected carefully for introduction of
labeling programs. Four product areas have been tentatively
selected by RMA for the program design -- refrigerators, air-
conditioners, water heaters, and motors. Motors were added
because of its importance in the Indian energy sector due to
the large share (over 65%) of industrial electricity
consumption.

Program Design and Implementation
A framework of program design is being prepared that will
lay out a recommended action plan for establishing and
implementing a system of stronger energy efficiency
standards and establishing voluntary labeling scheme. Th
program review would also consider the effecugp(
(advanmges/msadvanmges) of alternative sys

Benefits' Indicators or acombug‘”; Afion) would most effectively
influence consumer behavior taking into account the
informational, cultural, and msmuuonal barriers. Smce Lhe

India, it appears
effective. Howev
In Australia, for
by consumers §

Labels for enef:

institutions

designing that would have safety, energy
consumption vironmental performance. The safety
issue was str ini

label will comp

enough to be eas stood by users. Also, the local
conditions should be Jnind. For instance, one of the
problems with the Staf ing an appliance, that

is in existence in Austr d:be the conflict wn.h
the already existing systént

temperature levels for refrigerators.

CONCLUDING REMARKS

This paper builds a compelling case for aggressive energy
policy reform to promote electricity end-use efficiency
improvement through strengthening of standards and
introduction of an effective labeling mechanism for energy
efficiency in [ndia.

There is an enormous scope for energy conservation in
developing countries like India. Removal of market barriers
prevalent in such countries is an essential precursor to
furthering the cause of end-use energy efficiency
improvements. Standards and Iabeling mechanisms facilitate
the implementation of energy efficiency policies by creating
the availability and supply of energy efficient appliances as
well as by generating an increased consumer demand for
such better appliances in the market. The effectiveness of
such policies, however, depends on many factors and
features that are necessary to overcoming these barriers,
specnﬁc to each country. In India, for instance, some of the

sinclude the ex1stence of a subslanual

‘bed in the foreg{omg sections,
en the existing s

Seatintries and preliminary
experience in this project spow that the potenual for
reducing overall energy Si
through application of cog

cy-revoluuon in India's electricity industry, an arena
has enormous potential for end-use energy efficiency
improvements.
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ELEMENTS OF ENERGY EFFICIENCY PROJECTS AND DEMAND-
SIDE PROGRAMS

«  Objective is to_Continously Improve the Stock of End-Use Appliances and
Equipments in a Self-Sustaining Manner

*  Motivate Active Participation by All the Stakeholders that have a Role to
Play in Attaining this Objective:

--  Consumers

--  Appliance manufacturers (and dealers, retailers)
--  Energy suppliers (electric utilities)

--  Government entities

-- Non-government agencies
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PROCESS OF ENERGY EFFICIENCY DEVELOPMENT

«  Begin with “Command-and-Control” based development (Government

support necessary, to overcome market barriers; support in the form of
incentives, etc)

«  End up with “Market-Driven” development (Government intervention
decreases, market barriers are removed, and manufacturers and consumers
make rational “market based” decisions)

« Transition is facilitated by energy efficiency improvement programs (such as
US AID’s EMCAT)
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TOOLS TO IMPROVE ENERGY EFFICIENCY

«  Technology Upgradation - Research & Development (Private Sector &
Government) | |

«  Demand Side Management -DSM (electric utilities, consumers)
« Innovative Financing (Development banks, ESCOs, etc)

«  Energy Efficiency Standards (Government)

«  Energy Efficiency Labels (Manufacturers, Government)

« Integrated and Multi-Pronged Approach
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APPLIANCE ENERGY EFFICIENCY STANDARDS AND
LABELING

*  Standards in India weaker than in US, Canada, Australia (also Philippines,
Thailand, etc)

Standards do not necessarily reflect Appliance Stock available in the Market
*  Endorsement Labels Exist, Do not provide energy efficiency information

«  High potential of reducing energy needs

Barriers to Energy Efficiency are prevalent

*  Barriers to strenghthening standards and introducing labeling also exist
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ESTIMATED ENERGY SAVINGS POTENTIAL:

SPECIFIC APPLIANCES
Appliances Annual Lowest kW | Highest kW | Savings Potential
Production (GWh)
(million)

Air conditioner 0.35 1.08 2.10 0.321
(1.5 T model)
Refrigerator 2.25 0.105 0.120 0.405
(165-liter)
Fluorescent 128.0 0.046 0.055 6.220
lamp
CFL (5% / GLS) 20 0.020 0.100 8.000
Fans (Ceiling & 10.5 0.055 0.080 1.417
Table)

Source: Kirloskar Consultants
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ROLE OF STANDARDS AND LABELING TOWARD NATIONAL
ENERGY SAVINGS

Appliances Savings Potential 2000-2020
in Tera-watt hours
Refrigerators ** 173
Air-Conditioners ** 105
Water Heaters ** 28
Industrial Motors 307
Lighting Improvements 135

Courtesy: IIEC

** Labeling under consideration for these appliances by BIS and EMC
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PRIMARY BARRIERS TO STANDARDS AND LABELING

o  Tariff barriers (price do not reflect long-run marginal costs of supply)
» Existence of large unorganized maufacturing sector
o  Technical barriers (high cost of R&D, lack of availability)

»  Standard-setting process

»  Lack of Consumer Awareness and Research (no participation of consumer
groups)

» Inadequate testing facilities
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TECHNOLOGICAL BARRIERS TO ENERGY EFFICIENCY
IMPROVEMENT: SPECIFIC APPLIANCES

Appliances Barrier
Air Energy efficient scroll compressor technology is not available
conditioners

Refrigerators | New frost free technology is energy intensive

Water Manufactured with old technology, only insulation material has been
heaters changed

Fluorescent | Energy efficient tri-band phosphor for coating is very expensive; 36
lamps watt tube light manufacturing technology not available with most
manufacturers; High cost of R&D efforts

Source: Kirloskar Consultants
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ENERGY EFFICIENCY LABELING MECHANISMS

« PHILOSOPHY: “Market Pull” Versus  “Market Push”
Policy Driven By: Manufacturer Consumer

» SYSTEM: Voluntary Versus  Mandatory

« TYPE: --  Endorsement (target top 15-20%)

--  Comparison (numbers, stars, scales, grades)
-~ Detailed (consumption, efficiency, oper. costs)

s INFORMATION:

Energy Consumption
--  Energy Costs (Yearly)
--  Lifecycle Costs

--  Environmental Costs
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COST-BENEFIT ANALYSIS OF RESIDENTIAL APPLIANCES

Example: Refrigerator 165 liter model (Top-Mount Freezer)

From 1.25 kWh/day to 1.00 kWh/day

»  Difference in Upfront Cost to Consumer: Rs. 1000
e Difference in Life-Cycle Net Benefits to Consumer: Rs. 392
e Net Benefits to the Electric Utility Pef Refrigerator: Rs. 255
.‘ Environmental Benefits to Society: ‘Rs. 332
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ELEMENTS OF SUCCESS IN A STANDARDS AND LABELING
PROGRAM

o  Consumer awareness (through media, salesperson training, etc)
«  Adequate testing facilities (Federal labs, Underwriter Labs, etc.)
¢  Manufacturer participation and support (eg., in the US)

« Upgrading Standards To Reflect Technology Availability in the Industry
(like refrigerator standards in the US)

«  Consumer-friendly and easy-to-understand labels (Readability Vs Accuracy)

« Integration with other energy efficiency programs (utility DSM, Green
Procurement, Eco-labeling, etc)
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CONSUMER RESEARCH FOR STANDARDS & LABELING
POLICIES

* Do they look at the label? (only 10% in the US)

* Do they understand the labels? (50% do not understand)

* Do they use it to make a decision?

* How concerned are they about upfront costs?

e  Are they environmentally concerned?

« Do they calculate payback (50%)

*  What info they value more: kWh? Operating Rupees? Life-Cycle Rupees?
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STRATEGY OPTIONS FOR THE FUTURE

» Increase Consumer Awareness of Energy Efficiency (EMC...)

« Rational Electricity Tariffs (Utilities, Goverment, Regulatory Bodies)

«  Establish Stronger Standards (BIS, Manufacturers)

»  Conduct Consumer Research (CERC...)

» Improve Energy Efficiency Testing Facilities (CERC, UL affiliates,...)

o Introduce Voluntary Labeling of Major End-Use Appliances (BIS, TERIL...)

e«  Move Toward Mandatory Labeling (BIS)

AEC-RMA USAID DSM Conference, Ahmedabad, Aug 29, 1997 Resource Management Associates of Madison, Inc., USA
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APPENDIX V
NEB'’s Tariff Structure
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AEC - RMA - USAID DSM CONFERENCE

DSM OPPORTUNITIES & BARRIERS IN INDIA

DATE
TIME
PARTICIPANTS

LEVEL OF
PARTICIPANTS
VENUE

0900 TO 0930
0930 TO 1030
« WELCOME
« SPEECH

o KEYNOTE ADDRESS
+ INAUGURAL ADDRESS

29TH AUGUST, 1997 FRIDAY
0900 TO 1730 HOURS

- FROM ELECTRIC UTILITIES / SEBS / ENERGY DEPT. OF CENTRAL /

STATE GOVT. / OTHER GOVT. ORGANIZATIONS IN THE FIELD OF POWER
ENERGY SERVICE COMPANIES/ ENERGY AUDITORS/ CONSULTANTS

- HIGHER MANAGEMENT LEVEL PERSONS CONVERSANT WITH

T & D AND COMMERCIAL ACTIVITIES OF POWER/ END-USERS OF ENERGY
- AHMEDABAD, HOTEL TRIDENT - NEAR AIRPORT

REGISTRATION

- INAUGURAL SESSION

BY CHIEF GUEST

» VOTE OF THANKS

1030 TO 1080

SESSION -1
1050 TO 1150

1150 TO 1250

1250 TO 1350

SESSION -1t

1350 TO 1510

1510 TO 1600

1600 TO 1615

SESSION -1l
1615 TO 1730

MR. V.M. THAKOR
PROF. MANUBHAI SHAH

DR. BHASKAR NATARAJAN
MR. RICHARD EDWARDS

DR. ASHOK SARKAR

TEA BREAK

CHAIR PERSON

DSM CONCEPTS, OPPORTUNITIES
& BARRIERS

ROLE OF EMERGING ELECTRICITY
REGULATION IN

DSM IMPLEMENTATION

LUNCH

CHAIR PERSON

DSM IMPLEMENTATION ISSUES
AEC’s EXPERIENCE

ESCO - DSM FINANCE

ESCO - TOTAL ENERGY SOLUTION

OVERCOMING DSM MARKET
BARRIERS THROUGH ENERGY
EFFICIENCY STANDARDS

AND LABELING PROGRAMS
TEA BREAK

PANEL DISCUSSION
FUTURE DSM IMPLEMENTATION
STRATEGIES FOR INDIA

G.M.(COMM), AEC 1omN. 7~
MANAGING TRUSTEE,

CERC 15 MIN. 7~
DIRECTOR, EMC 15 MIN.
DY. DIRECTOR, USAID 15 MIN.
RMA, USA 5 MIN.

- MR. J.V. MEHTA

- DR HAMEED NEZHAD, RMA

MR. MARK TRIBBLE, IRG
- DR. BHASKAR NATARAJAN,
ENERGY MANAGEMENT CENTER
MR. M.I. KHUMRI,

COMMI. OF ELECTRICITY(GUJARAT)

DR. BHASKAR NATARAJAN

MR. V.M. THAKOR
- ASIAN ELECTRONICS
- MR. R.K. IYER (SAHA SPRAGUE)

DR. ASHOK SARKAR, RMA , USA
PROF. MANUBHAI SHAH, CERC
- MR. K.B. GUPTA, ADDL. DIR., BIS

MODERATOR
DR. HAMEED NEZHAD, RMA, USA

(REGULATORY, AWARENESS, MARKET

AND FINANCING STRATEGIES)

aVi
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PAVING THE WAY FOR INDIA'S ELECTRIFICATION THROUGH
DEMAND-SIDE MANAGEMENT

1. Why Demand-Side Management (DSM) in India?

India's electricity demand has grown at an average annual rate of 8.8 percent since 1950, when
installed capacity was only 2,300 MW. (Current capacity is about 84,000 MW.) Annual capacity
additions have not been able to keep up with demand, leading to power shortages and supply
Interruptions.

Despite the impressive growth rate of installed capacity over the past few decades, India's per capita
consumption of electricity is less than 300 kWh, compared to about 500 kWh in other industrializing
countries and 7,000 kWh in industrialized nations. Between 1992 and 1997, India estimated that it
needed 140,000 megawatts (MW) of new electricity generation capacity. In the last five-year plan
(1992-1997), though, India installed less than 60 percent of its targeted capacity. This shortfall is
anticipated to increase as foreign investors continue to encounter difficulty in moving ahead with their
independent power projects. Projected power needs for India are as high as 450,000 MW in 2020,
when India’s population is expected to reach 1.2 billion people. Additional capacities of 142,000 MW
are needed within the next ten years to meet demand growth. This would entail investments on the
order of US$160 billion.

India’s electrification program will continue, and it will remain a strong indicator of quality of life and
economic development for its people. However, considering rising costs, limited fuel supply, and
shortages of capital for power plant construction, it is unlikely that projected capacity will be realized.
Capacity and energy shortages result in enormous economic losses to Indian society.

In addition to the traditional supply-side

improvements of reducing T&D losses and
improving generation system efficiencies, the

only other viable option would be to utilize Cost of Power G eneration

available power more effectively through Global Average, Max and Min. Cost US $/KW

Demand-Side Management (DSM) — thatis, |

intensive energy efficiency improvements and
load management efforts initiated by the
utilities for the mutual benefits of the utility
and its customers. Potential for enormous
energy savings exists in India's major
industrial sectors, with estimates ranging from
8 percent to 30 percent. These savings add up
to about US$ 1.5 billion per year

DSM 1s a cost-effective alternative to the
mstallation of large power plants. In addition,
T&D investments could also be avoided




because changes take place on the customer side of the meter. DSM also helps save natural resources
and curb pollution and other environmental and ecological damages.

Another important aspect of DSM that cannot be overlooked in an emerging industrialized country
such as India is that investments that would have been incurred by large, expensive power projects
can be channeled to other development projects, resulting in the creation of more jobs. Additionally,
Indian utilities themselves would benefit from DSM by meeting increasing consumer demands at less
cost.

2. What is Demand-Side Management?

Demand-Side Management (DSM) is defined as the planning, implementation, and monitoring of
utility activities designed to influence customer use of electricity for the mutual benefit of the utility
and the customer. DSM programs fall into two categories, energy conservation and load man-
agement. Energy conservation encourages consumers to use energy more efficiently, resulting in
reduced energy consumption without sacrificing comfort, convenience, or productivity. Load
management shifts electricity loads from one period to another but rarely reduces electricity
consumption.

Utility DSM programs began in the United States in the late 1970s and spread to Canada, Australia,
and Europe. Recently, many industrializing countries have begun to develop DSM programs. From
1991 to 1996, U.S. utilities spent more than $12 billion on DSM, resulting in an estimated peak
demand reduction of 33,000 MW and energy
savings of 63 billion kWh during this period.

Cost of DSM Programs ve. Pawer Generation in U.S.
Demand-Side Management makes sense 1908 USE
economically, and it certainly makes sense
environmentally. Many DSM programs cost
substantially less per kW (or kWh) saved than
it costs to generate a kWh from a new power
plant. In some cases, efficiency measures cost
less than the operating cost of an existing
power plant.

[ osM Programe
. Operating Costs at Existing Power Plants
D Marginal Costs for New Power Plants

Realizing the significant potential for DSM in
India, the United States Agency for
International Development and the Industrial
Development Bank of India initiated a pilot
project on DSM at the Ahmedabad Electricity Company (AEC) in 1994 under the Energy
Management Consultation and Training (EMCAT) project. Resource Management Associates of
Madison, Inc., USAID’s principal energy efficiency contractor for the EMCAT project, provided
technical assistance to AEC as it became the first utility in India to implement a DSM program.

DSM Issues 1n India 2



3. DSM Implementation Strategies

DSM program implementation encompasses several steps and substantially extends the range of
marketing and energy services offered by a utility. The implementation process requires taking a
program from its inception through its operational stages, while concentrating on generating and
maintaining consumer interest and response. For DSM programs, this process often affects most of
the functional units of a utility, from accounting to transmission and distribution. As a result, each
utility function must be considered during DSM project planning. Four attributes — communication,
commitment, (lexibility, and simplicity — are considered as critical factors in successful DSM program
implementation.

There are three basic requirements for a successtul DSM program:

[. There must be a consumer with an end-use or application that can be made more efficient.

2. The necessary efficiency products must be available.

3. The consumer must be aware of the potential benefits of DSM and have a motivation (usually
financial) to make the changes.

Although the potential for energy efficiency improvements is great in India, the two other conditions
are not present.

DSM program implementation is the most important aspect of a DSM plan. 1t is at this stage that
a utility can make a difference in its load and the way its customers use electricity. One key element
in the success of DSM program selection and implementation is the identification and evaluation of
consumer characteristics that influence acceptance and responses to DSM programs. Among
consumer characteristics that influence the success of a program are demographics, income,
knowledge, awareness, attitude, and motivation. External influences such as economic conditions,
energy prices, technologies, regulation, and tax credits also influence consumers’ decisions regarding
fuel, appliance choices, and equipment efficiency.

DSM implementation strategies include:

l. Information programs, such as printed materials to educate consumers and raise their level
of awareness of energy efficiency opportunities; seminars, workshops and conferences;
energy audit programs; and labeling programs sponsored by the government.

2. Direct installation programs, such as equipment installation, financing assistance, and
operation and maintenance.

3. Load management programs to shift electric loads from one period to another, such as peak
clipping and load shifting. [mplementation of this program requires an appropriate tariff
structure. Load management programs include interruptible rates, time-of-use rates, and
real-lime pricing.

4. Performance contracting, which generally relies on energy service companies (ESCOs) and
financial institutions to provide services to consumers, particularly commercial and industrial

DSM [ssues wn [odia 3

=S



sectors. The ESCOs identify the measures to be installed, finance and install the measures, and
somelimes assist in measure maintenance. Typically, the ESCOs receive payments from the
utility for each kWh or kW saved and/or they receive payments from the customer, based on
a share of the values of the savings achieved.

5. Financial incentives, which includes rebate programs, low-interest/no-interest loan
programs, and lease programs.

6. Market transformation strategies, which would result in changing the entire market for
particular products. Besides the utilities, market transformation would also require the
involvement of governmental agencies and manufacturers.

4. Benefit/Cost Analysis of DSM Programs

To compare DSM programs with other demand- and supply-side resources, four primary tests are
widely used in the United States to identify cost-effective DSM programs: (1) the utility cost test,
(2) the participant cost test, (3) the total resource cost test, and (4) the rate impact measure test.

1. The Utility Cost Test measures the net change in a utility’s revenue requirement resulting from
a DSM program. The test compares the reduction in marginal energy and demand costs with
utility program costs, incentive payments, and increased supply costs for a period in which load
is increased.

2. The Participant Cost Test measures the costs and benefits of a DSM program to a customer
by comparing the reduction in the customer’s utility bill, plus any incentive paid by the utility or
governmental agencies, with the customer’s out of pocket expenses. The test is often used as a
“first-cut” in ranking program desirability and gauging potential program participation rates.

3. The Total Resource Cost Test measures the net cost of a DSM program as a resource option,
based on the total costs of the program, including both participant and utility costs. Like the
utility cost test, it measures benefits as reductions to energy and demand costs, but it also includes
a review of all program costs, including installation, operation, maintenance, and administration,
no matter who pays for them.

4. The Rate Impact Measure Test measures the direction and magnitude of the expected changes
in rates for all customers when a utility implements a DSM program. The equation functions
unutially in the same manner as the utility cost test, comparing avotded supply cost savings with
cost to the utility. [t also measures the revenue-shifting effect unique to DSM when costs must
be spread over a smaller sales volume. The shift reduces revenue requirements but not to the
same extent as sales are reduced by DSM programs. The difference causes an increase in rates.
[f the utility has excess capacity and its average costs exceed its marginal costs, a DSM program
will likely increase rates. The converse is true when marginal costs are forecast to exceed average
COSLS.
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5. Demand-Side Management Targets in India

As the following figures show, industrial motors, agricultural pumps, lighting systems, fans, and
appliances should be the main targets for Demand-Side Management in India.

Distribution of Electricity Use by Sector Distribution of Electricity End Usa
1990 and 2008 1990 and 2006

Slactricky Usa In Industry {india) Commarcil Elactricity Cansumption Domastic Energy Consumption (India)
1890 1880

Source: The World Bank
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6. DSM Implementation in India Through Energy Service Companies (ESCOs)

Energy Service Companies (ESCOs) have played a major role in DSM implementation in the United
States and other Western countries through what is called *‘performance contracting.” In a
performance contract, the ESCO identifies energy saving opportunities in the consumer’s facilities
and implements those measures at no initial cost to the owner, maintains the measures for the life of
the contract, and guarantees the energy savings. The services provided by an ESCO include the
following: '

* An investment-grade energy audit to identify energy and operational cost-effective savings
opportunities and assess the associated risks

« Financing arrangements

» The purchase, installation, and maintenance of energy-efficient equipment; possibly maintenance
on all energy-consuming equipment

¢ Training of operations and maintenance (O&M) personnel on new equipment

e Training of O&M personnel in energy-efficient practices on existing equipment

» Monitoring of the operations and energy savings, so reduced energy consumption and operating
costs will persist

¢ Measurement and verification of savings

* A guarantee on the energy savings to be achieved.

Although technical functions of an ESCO may be similar in any country, social, political, and
economic differences make it essential that its operation be designed to meet the local conditions.

In India, the important element is the identification of key players in an ESCO operation. To market
ESCO operation, creative financing options such as performance contracting, low-interest loans, and
other financing mechanisms should be investigated and offered to potential customers.

Strategies to create a favorable atmosphere for development of an ESCO industry in India include:

1. Creating an awareness among consumers about the financial benefits of energy efficiency
improvements and load management.

2. Informing commercial banks, leasing agencies, and other financing institutions about the benefits
and procedures for effectively financing energy efficiency, especially regarding ESCO programs
which offer guaranteed savings.

3. Conducting research to determine institutional barriers, such as tariff structures which keep
energy prices artificially low; building codes, standards, and licenses which work against, or fail
to encourage, energy efficiency; high import duties on energy-efficient equipment not
manufactured in India; and procedures which discourage creation of ESCOs or joint ventures with
foreign ESCOs.

4. The development of model contracts, which accommodate local laws and establish clear
procedures for enforcing such contracts.

5. Analysis of “Business Laws” and recommendations to facilitate the creation of ESCOs.
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7. Barriers to DSM Implementation in India
DSM barriers would normally fall into the following three categories:

1. Those that are under the control of the electric utilities

2. Those that result from cultural or awareness problems

3. Those related to the institutions and infrastructure necessary for successful implementation of
DSM programs.

1. Utility-induced Barriers

One of the necessary prerequisites of efficient electricity use is tariffs that reflect appropriate price
signals. The present tariff structure reflects neither marginal costs nor embedded costs for each sector.
Agricultural rates and some residential rates cover less than 50% of the costs, while HT industrial
rates recover well over 100% of the costs. Tariffs must reflect the true cost of providing electricity.
Power quality problems, including voltage and frequency fluctuations, will also prevent the use of
some cost-effective technologies, such as fluorescent or CFL lights with mechanical ballasts and
variable-speed drives. Voltage stabilizers can be used to compensate for voltage problems, but this
reduces cost-effectiveness.

Suggested Solutions

[. Develop cost-based tariffs while, at the same time, developing better mechanisms for subsidizing
poor households and farmers.

2. Install Time-Of-Use (TOU) meters and develop effective TOU tariffs for large commercial
and industrial consumers. TOU tariffs must be based on an extensive load research, including

price elasticity studies.

3. Develop interruptible tariffs to encourage customers to install back-up generators for peak
periods.

4. Replace old, defective meters with new ones.

S. Develop the research capabilities of utilities, including load research and power quality
improvements.

6. Conduct a cost/benefit analysis for direct control of agricultural pumps, and encourage use of
solar, wind, and other renewable technologies for agricultural pumps.

7. Privatize distribution system. Profit motivation and cost minimization would help reduce
losses, particularly commercial losses, and improve billing and collection practices.

8. Collect end-use appliance and equipment data to develop detailed conservation potential
estimates and help target conservation programs.

9. Consider power quality problems in the design of DSM programs.
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2. Cultural Barriers

[f energy-efficient technologies are Lo achieve a significant level of market penetration, it 1S necessary
to stimulate customer demand for cfficient technologies. While the market for efficient technologies
may originate through the efforts of equipment manufacturers to “push” their technologies through
the marketing infrastructure, it is ultimately a market “pull’ that will sustain a robust market for
efficient technologies. Increasing customer demand for efficient technologies is essential to stimulate
the expansion of the market infrastructure, and this expansion will, in turn, prepare the marketing
infrastructure for further expansion. Without significant market pull, the marketing infrastructure for
efficient technologies will stagnate, and market expansion will ceasc.

Limited customer awareness of efficient technologies is the primary marketing infrastructure barrier
in all sectors. This problem is particularly acute in the residential sector.

High initial costs of energy-etficient equipment is another obstacle that keeps energy-efficient
technologies from penetrating the marketplace in all customer sectors. In India, as in many other
countries, consumers focus on first cost rather than life-cycle cost when making equipment
purchasing decisions. Since energy-efficient equipment normally costs more than standard equipment,
it is less likely to be preferred. [n many industries, equipment purchase decisions are normally made
by those who are not responsible for paying the electricity bills. Thus, speed of product delivery and
lower initial costs are the most important criteria in their purchasing decisions.

Suggested Solutions
[. [Increase public awareness, using the news media and by establishing energy conservation centers.
These centers could provide casy access to energy-efficient products and services information

for consumers to make informed choices on energy-consuming equipment.

2. Increase consumer awareness, using case studies and demonstration projects in similar industries.

[N

Provide free energy audit scrvices to residential and small commercial and industrial consumers.
4. Make annual energy audits mandatory for large commercial and industrial consumers.

5. Require tmplementation of all energy audit recommendations with paybacks ot less than one year.
6. Follow up on DSM implementation by consumers.

7. Require industries to report energy intensities of their operation in their annual reports.

8. Require assignment of energy managers for large industrial and commercial facilities.

9. Facilitate DSM mplementation through case of financing, direct installations of energy-efficient
cquipment, and financial incentives.
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3. Institutional Barriers

Another element that is necessary for the successful operation of DSM programs is an infrastructure
in the economy that can deliver, sell, install, and maintain energy-efficient technologies. This includes
availability of domestically produced energy-efficient equipment, availability of reasonable financing,
and existence of effective governmental institutions. Current institutional barriers include:

« Lack of a regulatory mechanism for the utilities to recover DSM costs.

» Lack of reliable consumer data.

« Lack of sufficient numbers of qualified energy auditors and energy audit equipment.

« Lack of sufficient numbers of Energy Service Companies to deliver, sell, install, finance, and
guarantee performance of energy-efficient products.

« Lack of appropriate financial mechanisms for energy-efficiency projects.

« Lack of an effective national institution to create awareness and to facilitate DSM
implementation.

+ Long delivery time requirement for energy-efficient equipment.

« Lack of appropriate energy efficiency codes and standards.

Suggested Solutions
. Accelerate privatization of electric utilities.

2. Speed up creation of Regulatory Commissions, which would hopetully lead to a cost-based
tariff for different sectors and create a more predictable environment for the utilities.

3. Accelerate market transformation of energy-efficient products through mandatory codes and
standards.

4. Set deadlines for mandatory standards on end-use products.

5. Develop appliance rating schemes. Provide information on energy efficiency at the point of
sale for consumers to make informed decisions on product purchases.

6.  Establish credible, independent testing centers for energy etficient products. Facilitate consumer
testing of products at these testing centers.

7. Develop the skills and expertise to market energy efficiency projects. This requires two elements.
First, there must be sufficient business available to encourage existing firms to expand or to
attract new entrants. Then it is necessary to provide both training and experience to allow these
firms to become successful.

8. Once enough data has been collected to determine which technologies are required to support
DSM programs, it may be necessary to work with manufacturers and distributors o0 make
these products available. It may be necessary to work with the distribution organizations to
jowntly develop plans to promote these products.
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9. Develop energy conservation programs in State-owned facilitics using ESCOs. Make public
facilities more efficient, incurring little or no capital costs, by getting the State Energy Minister
to mandate energy efficiency improvements over time. Use Energy Service Companies to
implement these measures.

0. Make Integrated Resource Planning (IRP) mandatory, and require utilitics to report their
DSM activities annually.

1. Provide tax benefits and lower custom duties for manufacturers and importers of energy-efficient
products.

12. Promote greater involvements of NGOs such as CERC, PUBLIC, and FOSET.
13. Develop certification programs for motor rewinding firms and energy auditors.
14. Develop better financing mechanisms for energy efficiency measures.

15. Develop training programs for energy auditors, ESCOs, and energy managers.

16. Investigate costs and benefits of daylight saving time changes.

17. Build the necessary end-use market databases.

{8. Create a National Forum for the development, implementation, and monitoring of energy
efficiency activities in India.

Based on RMA experience in [ndia, cultural barriers and institutional constraints are the most
significant deterrents to DSM implementation in India. This is the main reason for placing high
priority on institutional reforms and developing energy education and awareness programs. Through
the National Energy Efficiency Program, India has earmarked US$ 3.2 billion to save 5,000 MW of
electricity. Developing effective and sustainable DSM programs, along with new power generation
to meet India’s electric power needs, could not be achieved without appropriate policy intervention
to facilitate institutional reforms and to increase awarencss.

8. Key Players in DSM implementation in India

The following is a list of players (other than utilities) who would play a key role in the implementation
of DSM programs.

1. State and Central Governments

The government, as the major producer and consumer ot power, will benefit from DSM more than
any other actor. The role of government would be:

» [nitiating energy consecvation activities in all government facilities.
» Creating awareness on cnergy cfficiency among consumers.
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» Expediting privatization of utilities.

» Creating a Regulatory Commissions, which would lead to a cost-based tariff for different sectors
and create a more predictable environment for the utilities.

» Setting deadlines for mandatory energy efficiency standards on end-use products.

» Making annual energy audits a requirement for large commercial and industrial users.

» Requiring large industrial users L0 assign energy managers.

» Following up on the implementation of energy efficiency measures by consumers.

» Making Integrated Resource Planning (IRP) mandatory for the utilities.

» Requiring utilities to report their DSM activities annually.

» Requiring industries Lo report their energy intensities in their annual reports.

» Encouraging creation of energy parks or energy conservation centers in large urban areas.

» Providing tax benefits and lower custom duties for manufacturers and importers of energy-
efficient products.

2. Non-Governmental Organizations (NGOs)

NGOs, such as CERC, PUBLIC (People United for Better Living in Calcutta), and FOSET (Forum
of Scientists, Engineers & Technologists), and environmental groups could play an effective role in
information dissemination and energy awareness among consumers.

3. Manufacturers

To increase market penetration of energy-efficient products, there is a need for both “market push”
by the government (through regulation), manufacturers, and trade associations as well as “market
pull” by consumers. However, it is the market pull which will create a sustainable demand for these
products, and this could be achieved through awareness as well as ease of access and reasonable
prices for those products. Major manufacturers in [ndia should take the lead in producing energy-
efficient products voluntarily.

4. Energy Service Companies (ESCOs)/Facilitators

Without the creation of these “facilitators,” consumers’ response to market forces will be very slow.
These facilitators could remove most of the barriers which impede speedy implementation of DSM
programs, such as financing, installation, and maintenance of energy-efficient products.

5. Financial institutions

Financial institutions, either directly or indirectly (through ESCOs), could play an important role by
easing financing and providing loans at reasonable rates.

6. Municipalities
As a large energy users with limited funds, municipalities have great incentives Lo improve energy
efficiency at their facilities, particularly in water supply and discharge pumping systems as well as

street ighting. They could also play an important role in enhancing consumers’ awareness of energy
and environmental issues.
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9. Concluding Remarks

[n the United States and other Western countries, DSM programs were designed to improve load
factors and energy efficiency beyond the meter on the consumer side. However, in India the problems
are on both sides of the meter as well as the meter itself. It may be appropriate to rename DSM in
India to BGM (Beyond Generation Management). At every meeting with Indian utilities, their main
concerns in “DSM” were T&D loss reduction and metering, which are interrelated. Knowledge of
their customers on the part of the utilities is very limited or nonexistent. Indian utilities are willing
to invest in metering as well as any reasonable investment in T&D loss reduction. However, because
of uncertainty about the future, particularly for SEB's, Indian utilities are extremely cautious in taking
any action in DSM on the consumer side. Even the TOU tariff, which was introduced by several
utilities, has been ineffective. Impact of TOU tariffs on consumers and elasticity of demand must be
studied scientifically before any tariff development. There must be substantial tariff differentials for
peak and off-peak. This will encourage expansion of businesses and industries which could operate
during off-peak hours. [t will also encourage load shifting to large consumers, such as thermal
storage. In conclusion, to make things happen on the other side of the meter, the focus should not
be only on utilities. Other key players must also become actively involved.
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