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Introduction

The residential sector is responsible for a large and increasing share of energy and electricity
consumption and the related emissions into the atmosphere. Residential energy demand is also
rapidly increasing putting a strain on the available finances and infrastructures of several developed
and developing countries. Although recent progress in energy efficiency of major domestic appliances
and lighting equipment, new and larger appliances are continuously added to the existing stock.
Recently the rapid introduction and expansion of ICT and consumer electronics has contributed to the
additional power demand of the domestic sector, together with the request for more comfort and
larger dwellings. This has resulted not only in additional CO, emissions, but also in a larger strain on
the electricity network, contributing to electricity blackouts and other electricity supply problems in a
number of OECD and developing countries.

By improving energy efficiency of domestic appliances and lighting, countries can afford to maintain
the present level of comfort, and at the same time avoid large investments in the energy and
electricity infrastructure, and even more importantly, avoid an irreversible impact on the environment.
Domestic appliances and lighting offers a large untapped energy efficiency potential, which in most
cases is cost-effective for the users, as well for the society as a whole.

Energy efficiency improvements in residential appliances and lighting can play a key role in assuring a
sustainable energy future and socio-economic development, and at the same time mitigate climate
change. Energy efficiency measures related to residential appliances and lighting are among the most
cost-effective CO, emission reduction actions, and offer the best opportunity to increase the security
and reliability of energy supply. In developing countries efficient residential appliances and lighting are
vital to improve living conditions and reduce local pollution.

However market, policy, trade and information barriers impede the further penetration of energy
efficient residential appliances and lighting, resulting in a missed opportunity for climate change
mitigation and socio-economic development.

The International Energy Efficiency in Domestic Appliances and Lighting (EEDAL) conference
started in 1997 in Florence, filling a gap: there was no energy efficiency conference dedicated entirely
to residential appliances and lighting. The EEDAL conference has established itself as an influential
and recognised international event where participants can discuss the latest developments and build
international partnerships among stakeholders.

The fourth EEDAL conference was organised in London on 21 to 23 June 2006. EEDAL’06 was of the
most successful conferences in the series, with over 300 participants coming from all continents,
representing 40 countries.

The international community of stakeholders dealing with residential appliances and lighting (including
manufacturers, retailers, consumers, governments, international organisations and agencies,
academia and experts) gathered to discuss the progress achieved in technologies and policies, and
the strategies to be implemented to further this progress.

The EEDAL'06 conference has been very successful in attracting an international audience,
representing a wide variety of stakeholders involved in policy implementation and development,
research and programme implementation, manufacturing and promotion of energy efficient residential
appliances and lighting.

EEDAL'06 has provided a unique forum to discuss and debate the latest developments in energy and
environmental impact of residential appliances and installed equipment, and lighting. The
presentations were made by the leading experts coming from all continents. The presentations
covered policies and programmes adopted and planned in several geographical areas and countries,
as well as the technical and commercial advances in the dissemination and penetration of energy
efficient residential appliances and lighting.

The three-day conference included plenary sessions where key representatives of governments and
international organisations and manufacturers presented their views and programmes to advance



energy efficiency in residential appliances and lighting. Concurrent sessions on specific themes,
dealing both with technologies, socio-economic issues and policies, allowed in-depth discussions
among participants.

The conference presentations highlighted the available technologies to improve efficiency, as well as
the numerous programmes and policies adopted by developed and developing countries. Among
them it emerged that standards and labels are essential component of any country policy set, and
these two instruments have delivered remarkable results in a very cost-effective manner. Other
market transformation programmes such as procurements, increased information, and demand
response are as well important and more efforts in this area have started. The often forgotten
components of the energy demand, the consumer behaviours and the usage patterns, is still a topic of
research, and it demands more attention both from policy makers and from programme design and
managers. Energy efficiency in the residential sector is an important component of climate change
and sustainable development policies and as such it should be further supported, including financing
support and an adequate legislative and organisational framework, by national and international
organisation.

This year’'s conference focussed on how to improve the energy efficiency of appliances and lighting
products traded around the world, through improved technology, better information for consumers,
and effective product standards and policies, posing two basic questions:

How can we

= Raise consumer expectations that products - lighting and appliances — should be sustainable
and meet good standards of energy efficiency?

= Create the conditions for the manufacturers, retailers and service providers to respond to
these expectations — and to supply more resource-efficient goods and services?

The overwhelming body of opinion was that while much has been achieved, we need to make further
efforts to:

= Ensure that, for consumers, the use of sustainable products is ‘easy, affordable and attractive’.

= Develop policies aimed at the supply chain, which are coherent, long-term and clearly
signalled encouraging forward investment in product research, development and marketing.

This dual approach should be underpinned by:

= Reliable test methods, which are acceptable throughout the world;
= Clear labels and product performance information;

= Ambitious performance standards; and

= Firm compliance and enforcement actions.

In all parallel sessions a combination of technologies, programmes and policies were presented.

From the oral presentations emerged that:

. In most countries residential energy consumption, and in particular electricity, is still growing;

o There is still a large, cost-effective saving potential in developed and developing countries,
despite the several policies and programmes implemented (a lot of work in front of us). This
saving potential is among the most cost-effective option to reduce CO,.

. Lighting is of particular importance, and it offers a fast solution (CFLs). Standby is still
increasing and needs more attention (could become the largest electricity use, including on-
mode of CE and ITC). Cold appliances are still predominant in residential electricity
consumption. HVAC and water heating still need attention. Cooking is important for
developing countries.

. The need for more data collection on the installed equipment, user, real technical options to
better quantify the large saving achieved (in the EU 1994 — 2003, about 30 TWh) through
programme evaluation, and the remaining.



Among the policy options in many sessions there has been a call for:

. More aggressive and progressive efficiency standards, more use of labels on more equipment,
and a stronger enforcement;
) Market based policies to support energy services in the residential sector and rebalancing

investments between supply and demand (including distributed generation). This may include
white certificates and ‘personal’ carbon allowances.

. More attention to metering, demand response, billing, and consumer feedback.

o International Collaborations and partnerships on test methods, efficiency levels and quality
levels, labels (where possible, as for Energy Star for office equipment): there is general
agreement that there were many benefits to work internationally; international ongoing
activities on CFLs, STBs, TVs, and Motors need support and participation from many
countries and experts.

. The need to build a strong case for energy efficiency (including carbon and financial benefits),
to assure policy makers on the real saving potential, and bring private investors money.

EEDAL Conference Recommendations

The product policy area addressed by EEDAL represents a truly international agenda. Similar
products are used worldwide, giving rise to similar problems. Consumers will not stop buying new
products, but effective product policies, co-ordinated across the trading zones can encourage
products that are as environmentally sustainable as possible. What is clear is that Government,
business and consumers all have a role to play and a responsibility to act. In summary, the
conference reinforced the need for:

= Reliable test methods, which are acceptable throughout the world;
= Clear labels and product performance information for consumers;
= Ambitious performance standards;

= Firm enforcement to ensure compliance.

However, the overwhelming view expressed at the conference was that it is the responsibility of
governments to create a policy framework within which manufacturers are encouraged to provide the
most efficient products. Furthermore, with markets for these products becoming increasingly global in
nature, the framework must be long-term and truly international. Uncertainty in climate change policy
beyond 2012 restraining investment was a recurrent theme. Many of the representatives from
manufacturing industry asked for such a long term policy framework to encourage them to invest in
producing and promoting the purchase of more energy efficient products. Such a framework would
include:

= Clear targets for improving the efficiency of energy use;

= A regulatory framework for standards and labelling that provides a level playing field
internationally and gives clear signals on future performance standards;

=  Where required, tough measures to penalise inefficient practices, for example the relentless
increase in standby electricity consumption;

= Market incentives (covering a wide range e.g. financial, fiscal, regulatory, etc.) that reward the
most efficient products (or a move to the provision of more efficient services);

= Agreement on mechanisms to evaluate the resource efficiency of products, in particular
covering whole life environmental impacts, and mechanisms to decide when accelerated
replacement of products should be encouraged;

= Clear information provided to consumers to help them choose the best products and use
them most efficiently;

= Removal of institutional and regulatory barriers to penetration of the most efficient products;

= A holistic approach covering renewables and energy efficiency. For example the rise in air
conditioning use can be offset through passive solar architecture and the appropriate use of
renewable energy technologies;

= Continuous public support for R&D directed at innovative and highly efficient technologies for
domestic appliances and heating systems, consumer electronics and lighting.



In particular, manufacturers and industry representatives called for the following measures:

= Policymakers to avoid overlapping legislation and regulations (“"putting them under one roof")
and to close any legislative gaps. Manufacturers want to see an increasing move towards
international rules;

= Test methodologies and labelling to be fair and transparent;

= Support for installer training to ensure that equipment is properly installed and supplemented
by consumer advice on its optimum use.

The conclusion was, therefore, that action at the international level is essential to create such a
framework. This will require governments to work together increasingly to provide a common labelling
and standards framework and to establish common goals for achieving improved resource efficiency.

Co-operation can be achieved by encouraging the “3 C's”:

Communication: sharing current practice with standards, labelling and incentive schemes between
countries with the goal of identifying and promoting best practice.

Co-ordination: identifying opportunities for the harmonisation of test methodologies, standards and
labelling approaches.

Collaboration: encouraging international co-operation for the development of new technologies and
approaches that can provide equivalent services for much reduced energy input. Similarly, there is
potential to collaborate on the evidence to underpin policy. There is also enormous scope for
collaboration between developed and developing countries to achieve the transfer of efficient
technology to the latter. (The conference noted that developing countries often have the highest
growth rates in energy use coupled with inefficient existing products, therefore the scope for
improvement is enormous.)

The book contains the papers presented in the concurrent sessions.

It is hoped that the availability of this book will enable a large audience to benefit from the
presentations made at the conference. Potential readers who may benefit from this book include
energy and environment researchers, engineers and equipment manufacturers, policy makers, energy
agencies and energy efficiency programme managers, energy supply companies, energy regulatory
authorities.

The EEDAL’'06 conference was organised by the UK’'s Market Transformation Programme and the
European Commission Directorate General Joint Research Centre, with sponsorship from the UK'’s
Department for Environment, Food and Rural Affairs (Defra), the Energy Saving Trust (EST) and the
Intelligent Energy Europe Programme (IEE). Further support was provided by the Australian
Greenhouse Office (AGO), the International Energy Agency (IEA), the United Nations Development
Programme, Global Environment Facility (UNDP — GEF) and the Collaborative Labelling and
Appliance Standards Programme (CLASP).

Information about the EEDAL conference, including speakers’ presentations and pre-conference
papers is available at Defra’s Market Transformation Programme website www.mtprog.com.

Paolo Bertoldi
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ESCO's for Households : a New Phenomena in Europe ?
Wim De Groote

e-ster bvba

Abstract

e-ster is a young Factor-4 energy services company which focuses mainly on households. Our main
activities are energy audits in existing houses, followed by a wide range of services to improve the
energy efficiency of electric appliances, lighting and installations. The energy audits are based on
short-term measurements of most electric appliances, and on a close inspection of building shell,
heating and DHW installations, appliances and lighting. After the energy-audit, the energy
consumption is followed during 2 years.

Our clients are almost all families which want to reduce their energy consumption in a profitable way
on a voluntary basis, without subsidies. So far, over 250 energy audits in private dwellings have been
carried out. Of ca. 50 families, we have monitored the energy consumption on a bimonthly basis
(almost) one year.

In this paper, some results with the focus on electric appliances and lighting will be presented.
lllustrated by case-studies, the following aspects will be treated : analysis of the electricity
consumption, based on short-term end-use metering ; benchmarking of the electricity consumption ;
realized electricity savings after one year.

The challenges for running an ESCO for households in a profitable way will be discussed. We will
end with a reflection on the potential future of ESCQO’s for households in Europe.

1. Background

e-ster is a young Factor-4 energy services company which focuses mainly on households. With
Factor-4, we refer to the concept of Ernst von Weiszacker, Hunter and Amory Lovins to use energy 4
times more efficiently than today [1]. With a doubling of the global welfare the coming 40 years, this
would result in halving the world’s energy use and related problems such as climate change,
increasing geo-political tensions, terrorist risks towards radio-active material etc.

e-ster supports this concept and want to contribute its modest share in it. Our clients are almost all
families which want to reduce their energy consumption in a profitable way on a voluntary basis,
without subsidies.

Why is it important to focus on households in energy policy ?

A first reason of course is that households are important direct energy consumers (not just Domestic
Appliances & Lighting). For the EU-25, the share of households in the final energy use is 26,4 % ; the
energy consumption would increase with 27 % in a trend scenario [2].

Aside from the fact that they are important energy consumers, there are 3 other distinctive reasons
why it is important to address households’ energy consumption [3] :

- households contain voters. Households are not only the object of policies, but as a voter they
also are a part of the policy-making process. They have a right to be informed about the
reasons, aims and results of policies. And when they are better informed, they will in general
accept them better, which in turn improves the effectiveness of the policy and might also
protect it from being voted against it in elections

- households also contain workers or professionals. That is : people who also use energy at
their job. So attitude or behavioral change in the homes might also influence energy use at
work.

- A fourth reason is that families raise the energy consumers of tomorrow, namely children.
Making energy efficiency an attitude among children and kids might indirectly promote future
energy conservation.

2. Energy services offered by e-ster

Which energy services does e-ster offer to households ? Our main activities are energy audits in
existing houses. A second service is sales and direct installation of A++/A+/hot-fill machines, hard-to-



find CFL's and energy-efficient lighting. A third service is consultancy-on-demand e.g. advice for
(nenovation of dwellings, IR scans, blower-door tests, ...

Energy Audits in Dwellings

The energy audits are based on short-term measurements of most electric appliances, and on a close
inspection of building shell, heating and DHW installations, appliances and lighting. The on-field
energy audit takes on average 1,5 hour per dwelling. During this audit, all rooms are inspected where
appliances with a significant energy use can be expected. During 2 weeks, the consumption is
measured of typically 15 to 20 electric appliances.

The short-term measurements allow us to gather many data on the energy use of appliances, which
we use to benchmark individual appliances (see e.qg. figure 1)
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Figure 1: Annual consumption of washing machines
Source: e-ster bvba

An energy audit report is made which contains the following elements :

- benchmarking of the household’s normalized fuel consumption and total -electricity
consumption (in function of dwelling type, fuel type for DHW and for cooking, and seize of
household), and per appliance (for appliances with abnormal high/low consumption)

- end-use analysis for fuel and electricity

- main recommendations to reduce the energy bill

- cost/benefit analysis of the package of proposed measures.

In Annexes to the audit report, tailored information is given. E.g. if it advised to replace an energy-
inefficient freezer, a list with the most energy-efficient freezers will be included.

After the energy-audit, the energy consumption is followed during 2 years. So far, over 250 energy
audits in private dwellings have been carried out.

Sales and direct installation of A++/A+/hotfill machines and energy-efficient lighting
Our second service, sales and direct installation of A++/A+/hotfill machines, hard-to-find CFL’s and
energy-efficient lighting, is similar to delivering turn-key installations by large, ‘traditional’ ESCO'’s.

To our experience, this is very important to speed up the implementation of energy efficient
appliances and lighting. As long as we did not offer this service and only gave advice, people went to
their traditional shop, where the sales staff would say , “A++ freezers, we don’'t have that in stock
Madame, we can order it but it will take 3 weeks, but look here we have a model which is almost as
efficient , ...”. And the opportunity for an A+ or A++ freezer would be lost for 15 years. Offering this
service also generates profit for us, which allows us to lower the price of the audit.

3. Results, illustrated by some case studies

Fermette in Wilsele, drastically renovated in 2001-2002

This old farm was drastically renovated “by one of the most famous ecolological architects from
Flanders”. On demand of the owner, much attention was given, to lower the energy use : some
features include a very good insulation of roof and walls, mechanical ventilation with heat recovery,
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and a solar boiler. The owner estimated the total extra-investment as 10.000 to 12.500 EUR.
However, the energy audit done by e-ster showed that the energy use could be lowered significantly
without lowering comfort. The main measures proposed and taken were stopping most leaking losses,
replacing an old freezer, and replacing the most often used 20 halogen bulbs with CFL's. In 1 year
time, the electricity consumption decreased with 41 % (figure 2). To achieve this, the owners did an
investment of netto 761 EUR (marginal costs) with a payback of 2 years. Also gas consumption will be
lowered next year by replacing the 20-years old boiler.
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Figure 2: Case-study 1 : Evolution of the electricity consumption
Source: e-ster bvba

Dwelling in Merelbeke, drastically renovated in 1995

This family has 3 children and lives in a semi-detached house. Before the energy audit, the fuel
consumption (natural gas) was below average, and the electricity consumption was average. Heating
was done with a 15-years old central boiler and an advanced wood stove. Domestic hot water (DHW)
was produced with an old electric boiler which had to be replaced urgently.

The energy audit showed that the family could reduce its energy use drastically without comfort loss.
Main measures proposed (and taken) were replacing the old boiler and the electric DHW boiler by one
condensing gas system ; cutting many leaking losses (TV, fax, DVD, &) ; and replacing an old
refrigerator. Total extra investment: 400 € with a payback time of 2 years *. Still planned : replacing a
part of the halogen lighting with an energy-efficient lighting system.

In figure 3, the results are shown for the evolution of the electricity consumption.

! Compared to replacing the gas boiler by a standard gas boiler and the electric DHW boiler by a new electric DHW boiler. The
comparison is not entirely correct because the savings claimed should be for the savings over a modern non-condensing boiler.
The latter is however unknown and could only be an estimate.
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Figure 3: Case-study 2 : Evolution of the electricity consumption

Domestic hot water is now produced with gas instead of electricity. Nevertheless, due to the new
condensing boiler, the consumption of gas has not increased but on the contrary decreased with 32 %
(figure 4).
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Figure 4: Case-study 2: Evolution of the (weather-normalized) natural gas
consumption

4. Conclusions
From the more than 250 energy audits which have been done already, some trends appear. In figure

5, we compare simple pay-back time (although this is a very bad concept) of some main measures
that we recommended.
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Figure 5: Pay-back of selected recommended measures
Source : e-ster bvba

Figure 5 shows the first conclusion : only by measuring (or close inspection), it can be determined
whether an energy efficiency measure is cost-effective. No one fits all !

Our second conclusion is that we confirm from our experience the most often quoted barriers for
energy efficiency in households : a lack of time, and a lack of money. Roughly speaking, one could
argue say that are two groups of households. The group which needs most desperately support to
lower its energy bills, the poor, cannot afford an energy audit. The other group, middle and upper
class, can afford it but often has no time for it : “Most human decision-making (...) is concerned with
the discovery and selection of satisfactory alternatives ; only in exceptional cases is it concerned with
the discovery and selection of optimal alternatives “ [4].

Further perceived barriers for selling energy efficiency services to households are :

- energy services are unknown among households (new product)

- there are no guaranteed savings, and the monitoring costs by submetering seems for the moment
too high

- subsidies, as this will create a distorted and artificial ‘market’. E.g. in Belgium there is since recently
a tax deduction for residential energy audits if these are carried out following a standard procedure
set out by the government. This procedure takes typically 8 hours, as a result this type of energy
audits costs 600 EUR and more, and almost no one is interested in such an expensive audit. The
same phenomena has been observed in The Netherlands, where the ‘market’ for residential energy
audits has collapsed after the Dutch government stopped the 80 % subsidies for it.

Some possible positive government incentives could be :

- giving the good example in public buildings (energy audits, followed by taking measures and
disseminating the results)

- allowing ESCO’s the CO2-credits which they save (on average 5 to 10 tons per dwelling if all
recommended measures are taken). This would of course require a monitoring and
verification protocol.

Is there a future for ESCQO’s for households in Europe ? We think so, if some things are kept in mind :

- energy services have to be seen in the broadest sense, not in the narrow sense of
guaranteed savings [5]. We do however guarantee savings for specific amenities and
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services. E.g. and old freezer with a measured consumption which we replace by an A++
freezer : in this case the savings are more or less guaranteed. The same for e.g. solar cells
(photovoltaic’s). We cannot guarantee savings on the total energy consu