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1. SYNOPSIS

Based upon an evaluation of 13 European DSM programs, we find that these programs represent cost-effective
resources that will be useful for utilities and governments for both energy and non-energy reasons.

2. ABSTRACT

This paper discusses the current level of demand-side management (DSM) occurring in selected European countries
and reviews the availability of information on DSM programs and program evaluation. Next, thirteen European DSM
programs are compared by examining such factors as: motivations for program implementation, marketing methods,
participation rates, total energy savings, and program costs. The transfer of DSM program results and experiences
found in these case studies is also discussed.

This paper represents a preliminary assessment of the state of DSM and DSM program evaluation in Europe. The
findings from this work also represent the first steps in a joint international effort to compile and analyze the
measured results of energy efficiency programs in a consistent and comprehensive fashion. We find that these
programs represent cost-effective resources: the cost of energy saved by the programs ranged from a low of 0.0005
ECUs/kWh (0.01 ¢/kWh) to a high of 0.077 ECUs/kWh (9.7 ¢/kWh), with an average cost of 0.027 ECUs/kWh (3.3
¢/kWh). Weighted by energy savings, the average cost of energy saved by the programs was 0.014 ECUs/kWh (1:8
¢/kWh). We expect that these types of DSM programs will be useful for utilities and governments in the future for
both energy and non-energy reasons.

3. INTRODUCTION

Demand-side management (DSM) is at a critical juncture in both Europe and the United States.1 Facing a more
competitive future with possible restructuring (in organization, ownership, and regulation) of the power industry and
the availability of lower cost power (purchased or generated), utilities in Europe and the United States are questioning
the value and role of DSM. The reality and perception of increasing price competition, in particular, is leading some
utilities to reduce or eliminate their DSM programs because these programs may increase electricity prices (Hirst and
Hadley 1994). However, the benefits of DSM will likely continue to be an important focus for utilities wanting to
offer high quality service to their customers (in order to retain and enhance their customer base), as well as for energy
efficiency and environmental reasons. The evaluation of DSM programs is critical, and program evaluation is
expected to become even more important in the near future as the performance and value of DSM programs are
closely scrutinized in a more competitive environment. However, the traditional use of program evaluation for
assessing the cost and performance of DSM programs may change in the future as DSM programs and evaluation
needs adapt to a more competitive (market-based) utility environment.

The purpose of this paper is to examine the experience of European utilities and governments in DSM programs and
program evaluation. The findings are the first results from a joint international effort in compiling and analyzing the
measured results of energy efficiency programs in a consistent and comprehensive fashion (the INDEEP project, see
below). Where available, the program results are based on post-program evaluations rather than on unverified
program estimates. While the countries and case studies examined are not representative of all of Europe, they are
valuable for illustrating the types of DSM programs and the level of program evaluation occurring in Europe today.

This paper includes a brief overview of the International Database on Energy Efficiency Programs (INDEEP) project,
DSM and DSM program evaluation in Europe, and the 13 DSM programs analyzed, as well as discussions of the
total cost and performance of the 13 programs, general conclusions regarding the transfer of DSM program
experience, and the future of DSM and DSM program evaluation in Europe.
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3.1 IEA DSM Agreement and the INDEEP Project

The International Energy Agency (IEA) Demand-Side Management Implementing Agreement is an international
collaboration with 14 JEA member countries, plus Korea and the Euro

pean Union, working to clarify and promote opportunities for DSM. The Agreement has 5 Tasks (the term Task is
used to describe the work to be done under the contractual Annex to the Agreement). The objective of Task 1 is to
establish an international data base on DSM, analyze the data collected, and disseminate the information which
results from the analysis (Vine 1995). The International Database on Energy Efficiency Programs (INDEEP) project
will make available information on electric and gas utility DSM programs as well as those carried out by others (e.g.,
government agencies and energy service companies). Initially, the data base will consist of programs implemented by
the seven countries participating in this Task (Austria, Denmark, Korea, Netherlands, Spain, Sweden, and the United
States).2 This paper is based on work conducted during the first year of the INDEEP project.

4, OVERVIEW OF DSM AND DSM PROGRAM EVALUATION

In many European countries, governments afid utilities are involved in the design, implementation, and evaluation of
energy efficiency and DSM programs. For example, since the early 1970s, governmental agencies have promoted
energy efficiency building codes and standards in the residential sector. Interest in appliance and equipment
efficiency standards is also becoming more widespread, although many countries are waiting to see how the
Commission of the European Union’s directive on standards for freezers and refngerators and its directive on
labeling for dishwashers, washing machines, and dryers will be implemented.

European utilities have promoted DSM for many years, primarily through time-of-use rates (for sending the
appropriate price signals to their customers) (CIGRE 1994). An analysis of European DSM activities found that the
most frequently used DSM strategies currently being implemented in Europe are time-of-day rates and information
campaigns (used in all surveyed countries), followed by research and development, seasonal rates, energy audits, and
labeling of appliances (UNIPEDE 1994). Thus, until recently, most European DSM programs have been load
management programs (targe

ting reductions in energy demand (kW)) rather than energy efﬁcxency programs (targeting reductions in energy use
(kWh)). Most DSM programs focus on the residential sector and cover the following end uses: electric water heating,
electric space heating, and residential lighting.3 The commercial sector applications are mainly for lighting, heating,
and air conditioning. And in the industnial sector, lighting is the main targeted end use, followed by cogeneratlon
heating, ventilation, and air conditioning (HVAC), interruptible loads, and efficient motors.

Program evaluation in Europe is in its infancy, although, as noted below, some countries are becoming more
experienced in this field. The UNIPEDE survey mentioned above found that about 50% of DSM programs are
evaluated by using only program tracking database estimates; 30% are evaluated by two methods (tracking database
estimates and measured consumption (billing analysis or end-use metering)); and 10% by tracking database estimates,
billing analysis, and end-use metering (the remaining 10% did not answer the survey question).

In the INDEEP project, each participant reviewed their country’s experience in the following areas: (1) existing and
future DSM program data bases; (2) existing and future DSM data collection activities; (3) methods used (or planned)
to evaluate DSM programs; and (4) available evaluation technical assistance. Highlights of this experience are
summarized in Table 1. In general, most participating countries in Europe have not developed a comprehensive data
base on DSM programs and evaluation results; most of the existing data bases focus on technologies (rather than
programs). All of the European participants expect the INDEEP data base to serve as the repository for information
on their DSM programs. The types of DSM data collected in these European countries are varied, ranging from
market sales data on specific equipment to monitoring data of government and utility programs. Finally, the
experience of DSM program evaluation is relatively recent and limited, when compared to the efforts undertaken in
the United States. Some governme
nts have developed their own evaluation and monitoring guidelines and handbooks (e.g., Netherlands and Sweden).
And the DSM projects funded by the Commission of the European Union (under the SAVE program) offer the
possibility of providing more evaluation tools for evaluators in Europe.4
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5. DSM PROGRAM CASE STUDIES

The 13 case studies examined in this paper were selected by the INDEEP experts for field testing the data collection
instrument prepared for the INDEEP project, and the programs reflect a diverse sample covering several sectors and
different load shape objectives. The case studies may represent a biased sample since it is likely that the most
“successful” programs were chosen for this study. The number of case studies per country reflects to a certain degree
the amount of DSM activity within each country. Finally, the case studies include results from program evaluations,
although, in some cases, energy savings may be based more on engineering estimates rather than measured data (e.g.,
billing or end-use metered data). Prior to comparing selected program components (Tables 2-4), we briefly describe
each program.

5.1 Austria: District Heating and Fuel Switching Program

Since 1992, the municipal utility of Salzburg (Salzburger Stadtwerke AG) has offered a service package to
contractors and heating system operation authorities to promote the use of district heating or the conversion of fuels
from oil and coal to gas. The service package provides control engineering and hydraulic optimization services and a
24-hour repair service. To reduce the barrier of high investment costs, service connection costs were calculated as if
all multifamily occupants were participating (even if not all were willing to switch to district heating or gas).

5.2 Austria: Electric Appliance Exchange Program

In 1989, the Austrian utility SAFE (Salzburger AG fur Energiewirtschaft) launched a rebate program for the
exchange of electric household appliances (Haas 1995). The program consisted of two major elements: a rebate for
investments and a bounty (reward) for conserved energy (kWh). The rebate was either 20% of the initial electricity
bill or 20% of the price of the new appliance. Each participant got a rebate for only one appliance. The rebate was
subject to the condition that the old unit was given to SAFE for disposing the appliance to a licensed local recycling
company. The bounty was an additional amount of half the electricity price for each kWh saved, up to a maximum of
5% of the initial electricity 'bill, for three years following the program.

5.3 Austria: Heat Pump Program

In 1980, Upper Austria’s Provincial Government and the Upper Austrian Electric Power Company Ltd. (OKA)
implemented a program to promote the use of heat pumps to further the goal of fuel switching from fossil fuels to
electricity in the residential sector. The program is marketed through newspaper advertising, newsletters, seminars
and workshops, and rebates (370 ECU ($440) for heat pumps for water heating, and 1,480 ECU ($168) or 2,220 ECU
($2,664) for heat pumps for space heating (depending on the chosen technology)).5

5.4 Austria: Commercial Load Management Program

In 1992, the Vienna utility Wiener Stadtwerke Wienstrom launched a pilot load management program for commercial
customers. Since September 1994, the program has been operating as a full-scale program to all commercial
customers. The primary load management objectives are peak clipping and load shifting. In addition to organizing
seminars for trade allies to inform them about load management, the utility also offered to install a load management
system that meets the customer’s needs.

5.5 Denmark: Low-Energy Freezers Program

In 1993, a Danish electric utility promoted low-energy freezers in the residential market. In addition to media
advertising (newspapers, radio, and television), the utility offered rebates to homeowners for replacing existing
freezers with energy-efficient freezers. The utility was responsible for making sure that the old appliances were
properly disposed. At the end of 1994, a national campaign was created to promote low-energy freezers.

5.6 Denmark: Industrial Audit Program

ELSAM (one of two power pools in Denmark and jointly owned by six generating companies) reported on how
Danish electric utilities offer free audits to industrial customers. Since 1987, the program has targeted industrial
customers with electricity consumption above 200,000 kWh per year. All of these customers (1700) have been
contacted, 90% have received an audit, and 30% of the audited customers have implemented some of the
recommended measures.

5.7 Denmark: Trade and Public Sector Audit Program

The third Danish program is the national program of free audits to the public sector. The program targets customers
with electricity consumption above 200,000 kWh per year. All of these customers (3700) have been contacted, 95%
have received an audit, and 30% of the audited customers have implemented some of the recommended measures.

Panel 2
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5.8 Denmark: Residential Lighting Program

The utilities in Denmark have conducted several programs to promote efficient lighting in the residential sector.
ELSAM reported on a national program in 1993 which relied on newspaper, radio, and television advertisements to
encourage people to use compact fluorescent lamps (CFLs). Now, the total sale in Denmark of compact fluorescent
lamps is the same as the number of people in Denmark: 5 million CFLs, or 2.2 CFLs per home on average.

5.9 Netherlands: Compact Fluorescent Lamp Program

Between Sept. 1993 and Feb. 1994, the Dutch energy distribution companies implemented a national campaign to
promote the use of CFLs. The mass media (e.g., radio and television) was used extensively to advertise the program.
In addition, a lottery with prizes was offered to those who submitted bar codes from the CFLs on special coupons. A
television show (Voila’s Voltshow) had energy-saving quizzes and announced the lottery winners.

5.10 Netherlands: Energy Efficient Refrigerator and Freezer Program

This program promotes refrigerators and freezers that are energy efficient and meet certain environmental conditions.
Customers who buy an energy-efficient refrigerator or freezer receive a 23 ECU ($28) discount from the retailer who
can then apply for a rebate at the participating utility. The price discount is only offered for appliances on a “green
list” that shows CFC-free models that meet accepted energy usage and environmental criteria. The retailer 1s
responsible for making sure that the old appliance is properly disposed: either reused or recycled by a certified
recycling company. :

5.11 Spain: Efficient Air Conditioning Program

From 1988-90, a Spanish utility implemented an air conditioning program in the residential and commercial new
construction sectors. Rebates were offered to customers to install high-efficiency air conditioners, and the utility
promoted the program through newspaper, radio, and television advertising, as well as through brochures, direct.matl,
shows and exhibits. As noted below, as intended, the program led to increased energy use due to increased air-
conditioner ownership.

5.12 Spain: Night Tariff Program

From 1989-91, a Spanish utility implemented a night tariff program in the residential and commercial sectors by
offering rebates to customers to use more electricity at night. In addition to publicizing the program through
newspaper, radio, and television advertising, the utility promoted the program through brochures, direct mail, shows
and exhibits.

5.13 Sweden: Market Transformation of High-Frequency Ballasts

Since April 1990, NUTEK has been trying to influence the market of high-frequency ballasts in the commercial and
industrial sectors (in both existing and new buildings), by using technology procurement, bulk purchasing, rebates,
and services, and by working with electrical contractors, consultants, and purchasers (Goransson and Faugert 1994).

6. DSM PROGRAM COMPARISONS

Comparing the cost and performance of DSM programs from different countries and organizations is a difficult and
daunting task, since utilities and governments have different DSM and program objectives, budgets, experience and
expertise in DSM program implementation and evaluation, etc. The experience of the first year of the INDEEP
project demonstrated that 1t 1s possible to collect DSM program data consistently using a standardized data collection
instrument. However, not all fields of interest (e.g., participation rates and participant costs) could be collected for all
programs. Moreover, the analysis of measured consumption data with a comparison group was limited (see below).
Finally, the amount of effort required to collect these kinds of data was extensive, so that a shorter data collection
instrument will be used in the second year of the project to collect similar types of information (Vine 1995).

All but one of the DSM programs examined in this paper were implemented by a utility company (Table 2). The
types of DSM programs evaluated are quite varied, covering efficient appliances, fuel switching, load management
(including time-of-use pricing), and market transformation. Over half of the programs continue to operate, while the
rest were terminated after only 1-2 years of operation (as designed, in some cases).

Panel 2
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Most of the programs tried to encourage the installation of energy efficiency measures through subsidies, while other
programs relied on general information or site-specific audits to convince consumers to install such measures. And in
two of Austria’s programs, operations and maintenance were an important part of the energy efficiency program.

In addition to saving energy, utilities promoted these programs for other reasons: e.g., business development,
environmental quality, load management, public image, and quality of service. And in a few cases, fuel switching,
comfort and the quality of life, and long-term resource benefits were also considered important. Clearly, the more
efficient use of resources by itself was rarely the only reason for promoting DSM. In a more competitive environment
being implemented or considered in a number of countries and by the Commission of the European Union, non-
energy reasons may become even more important for promoting DSM.

The marketing methods used in these programs inciuded brochures, direct mail, direct contacts, advertising (radio,
television, and newspaper), shows and exhibits, seminars and workshops, and tests and demonstrations. In one
program, telemarketing was used, a technique that is rarely used elsewhere.

Unfortunately, due to the small size of the sample, we were unable to measure the effectiveness of these varied
methods. .

Cumulative participation rates in the DSM programs in this sample ranged from less than 1% to 63% (Table 3). On
average, these programs have higher penetration rates than those in the United States, which are typically less than
15% (with many in the 5-10% range). The relatively higher degree of success in particiption may reflect the extensive
amount of marketing of the programs. Because of the size and heterogeneity of the sample, we were unable to
determine the primary reasons leading to successful program participation.

Panel 2
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As with program participation, the cost-effectiveness of these programs varied significantty (Table 3). From the
utility perspective, the average levelized utility resource cost (excluding the Spanish programs that led to increased
energy use) was 0.016 ECU/kWh (2.0 ¢/kWh), and from a total resource cost perspective (when participant costs are
added to utility costs), the average cost (0.027 ECU/kWh (3.3 ¢/kWh) was close to the measured performance of
some DSM programs in the United States (e.g., 3.9¢/kWh for a sample of 20 commercial lighting programs - Eto et
al. 1994).6 And when weighted by energy savings, the average cost of energy saved by the programs was 0.014
ECUs/kWh (1.8 ¢/kWh). In some cases, the programs were very cost effective, compared to the avoided cost of new
supply (e.g., 2.2 ¢/kWh in the case of the Netherlands (Koster 1995). However, in other cases, the situation was
different: e.g., Austrian’s electric appliance exchange program (A-2) was twice as expensive as generating costs due
to the high costs of the program (including participant costs). As noted previously, the size and heterogeneity of the

sample prevented us to determine the primary reasons affecting program performance.

The actual performance of these programs is uncertain due to the utilities’ limited experience in evaluating DSM
(especially, energy efficiency) programs (Table 4). Many of the programs relied on engineering data and engineering
analysis for estimating energy savings, while billing data were used in only a few cases to statistically analyze
changes in consumption. And in a few cases, program costs were unavailable (see Table 3). In addition to the
uncertainty of program results, several of these programs had broad objectives in trying to transform the market of
energy efficiency goods and services through information and audit programs, as well as market-pull programs.
Consequently, while the cost-effectiveness of DSM programs is important from a resource perspective, other
measures of program performance need to be taken 1nto account, such as the degree to which the energy-efficiency
market has been transformed (e.g., greater availability of efficient equipment), as demonstrated in the Swedish DSM

case study.

Table 4. Impact evaluation data, methodologies, and samples

Program Impact Evaluation Data Sources Impact Evaluation Group(s) Analyzed
ID# (1) Methodologies
A-1 Site specific data Statistical and engineering Participants
analysis
A2 Utility billing data Statistical analysis Participants and comparison
group
A3 Engineering data Engineering analysis Participants
A4 Utility billing and whole-building  Statistical and engineering Participants
load data analysis
D-1 Equipment specifications Engineering analysis Participants and comparison
group
D-2 Engineering and site specific data  Engineering analysis Participants
D-3 Engineering and site specific data  Engineering analysis Participants
D-4 Engineering data ' Engineering analysis Participants
N-1 Engineering, utility billing, spot Statistical and engineering Participants
metering, data and data from other analysis
sources
N-2 Engineering data Engineering analysis Participants and comparison
group
SP-1 Engineering data and data from Engineering analysis Participants
other sources
SP-2  Engineering data and data from Engineering analysis Participants
other sources
SW-1 Engineering data, spot metering, Engineering analysis Participants and

equipment specifications, site
specific data, and interview data

(1) See Table 2 for identification of program ID numbers.
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7. TRANSFER OF PROGRAM EXPERIENCE

Because of the limited number of case studies, it is premature to provide a comprehensive and definitive assessment
of whether the results and experiences of DSM programs can be transferred from one utility to another and from one
country to another. However, the preparation of the DSM case studies and the participants’ experience in working
withthe INDEEP data collection instrument indicate that the DSM program results and experience can be transferred
from one location to another, if at least two provisions are fulfilled: (1) the data need to be collected consistently
using a standardized data collection instrument that includes a set of instructions (definitions); and (2) the information
on the cost and performance of DSM programs must be placed in a broader context of the utility and customer
environments in each country (e.g., energy prices and rates, market barriers, regulatory incentives and disincentives,
motivations for pursuing DSM, the market for energy efficiency, and the extent of privatization and regulation of the
power industry). We expect that energy efficiency measures and program delivery systems can be transferred from
one country to another, or one region to another. Similarly, program evaluation processes and methodologies can also
be transferred; however, differences in nomenclature, the level of integration of evaluation in program design and
implementation, and the amount of expertise and resources in an organization may limit the amount and type of
information that can be transferred (Bowie 1993). But these short-term barriers may be overcome in the near future as
evaluation assumes a more important role.

8. THE FUTURE

The current level of utility energy efficiency programs (in contrast to load management programs) in most European
countries is low compared to the United States, and the future of energy efficiency is uncertain given potential
structural changes in the utility industry. As the market changes from a protected, monopolistic situation to a
competitive environment, utilities will need to re-examine and re-assess the roles of integrated resources planning,
demand-side management, and energy efficiency. On the other hand, energy efficiency programs promoted by
government may increase: many European countries have made commitments to the United Nations Framework
Convention on Climate Change for reducing or stabilizing their CO2 emissions, and, therefore, energy efficiency is
expected to play a pivotal role in this environmental agenda (OECD/IEA 1994). For example, energy efficiency
measures that are additional to existing ones are expected to bring about a 3% reduction in CO2 emissions from
average 1989/90 levels by 2000 in the Netherlands (ibid). Thus, governmental energy efficiency programs will likely
play an important role for environmental reasons.

Given a future of increased DSM activity (including both load management and energy efficiency), DSM program
evaluation will also become more important, increasing the value of international collaborations such as the INDEEP
project. Recognizing the value of program evaluation, the IEA is completing a report on program evaltuation for
government energy efficiency programs. Hopefully, these activities and country-specific efforts (e.g., Bowie 1993)
will facilitate the documentation of the measured cost and performance of DSM programs, so that better program
designs can be readily identified and adopted. And in a more competitive future, program evaluation will be critical
for assessing utility profitability and customer services and for improving organizational efficiency and efficacy.
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10. ENDNOTES
1. In this paper, we refer to DSM as a set of customer-focused activities that are intended to affect the amount and

timing of customer energy use cost-effectively. DSM programs include load management and energy efficiency
{which may include fuel substitution) activities, along with an evaluation of results. DSM includes programs by
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utilities and government with a primary focus on energy efficiency. This definition is different than the one used in
the United States in which the utility company is the principal organization promoting DSM.

2. The Commission of the European Union (EU) is also sponsoring this project, and EU-funded projects may
eventually be included in INDEEP. Because the focus of this paper is on European DSM programs, this paper does
not address the DSM experience in Korea, or the studies funded by the EU (see Endnote 4).

3. For example, at least 52 financial-incentive programs for compact fluorescent lamps were implemented in
11 European countries between 1987 and 1992 (Mills 1993).

4. The Commission of the European Union started the SAVE program in 1991 to re-establish energy efficiency as a
priority for both the public and private sectors. In 1992, the Commission’s first DSM pilot project was established
under the SAVE program. Approximately 30 DSM/IRP projects are being implemented, although many of these are
feasibility studies.

5. ECUs are converted to 1994 U.S. dollars: $1 = 0.80 ECU, or 1 ECU = $1.20.

6. For calculating the levelized total resource cost, we calculate the total resource cost for each program (utility and
participant costs) by using the discount rate (5% real) to levelize total costs over the average economic lifetime of
installed measures for each program. The levelized costs are then divided by annual energy savings. For our
calculations: $1 = 0.80 ECUs, or 1 ECU = $1.20, and all dollars have been adjusted to 1994 dollars. The levelized
utility resource cost was calculated in the same manner, except participant costs were excluded from the calculation.
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