Sudanabé Enegy Consunpion

A Background Paper prepared for the European Conference under the
Marrakech Process on Sustainable Consumption and Production (SCP)

Berlin, 13-14 December 2005

Ve
cscp

UNEP/WUPPERTAL INSTITUTE COLLABORATING
CENTRE ON SUSTAINABLE
CONSUMPTION AND PRODUCTION

This paper was prepared by the UNEPMUppertal Institute Collaborating Centre on Sustainable Consumption
and Production (CSCP) in collaboration with the Wuppertal Institute for Climate, Environment and Energy. It
was written by Peter Hennicke, Michael Kuhndt, Stefan Thomas, Toma Machiba, Stefan LechtenbShmer,
Volker TYik, and Dietmar SchYier.

December 2005

UNEP/Wuppertal Institute Collaborating Centre on Sustainable Consumption and Production (CSCP)
Hagenauer Stra8e 30, 42107 Wuppertal, Germany

Phone: +49.202.459.58.10 Fax: +49.202.459.58.31 E-mdl: info@scp-centre.org

www.scp-centre.org



Sustainable Energy Consumption B Background Paper

T INErOAUCTION......cc s 2
1.1 BACKGIOUN .....oueeeeeercenesesseesessesssesseesessessses s 2
1.2 OhJECHVES Of the IMBELING ......ceuceueeeeereeseeeeseeeseeeeees s ses s 2
1.3 Objectives of this DACKGIOUND PEPET .........cueeerercemrerreereeeesseiseeseeesssessessessesssessesssssesssessesessessnes 3

2 Technical Potential, and Policy Priorities and Challenges..........ccoconnnenesessssessans 4
2.1 GlODEI ChAIENGES........cueeeeiereiiieseiseieese s 4
2.2 Demand-side energy efficiency and on-site Co-/tri-generation..............ceeeecereeeesneeseeseeeesneens 5

A R o 7 | PSP 5
222 PYIOMtES @Nd ChAlIENGES.........cceeeeeereeireet ettt 6

2.3 ON-Site rENEWAIIE ENEIGY .......eueeeeeeeererireeseeeeseeises s 7
G T R o 7 | PSP 8
232 PYIOMtES @Nd ChalIANGES.......ccvereeeeereeeeeeeetseetsees et sess s sess s ss s ss bbb 10

3 Current Status of POLICIES........ccuurrnmrmnsnmnsssissssmsss s ssssssssssssssssssssssssssssssssssses 10
4 Challenges for the Working Groups..........c.ccumnmmmmmnssssssssssssessssns 12

Notes to the Working Groups

Working Group 1: Energy Savings in Households DA UtOPIA?.........c.ccreeereereereseneesseseenesnessessenes 14
Working Group 2: Eco-design and Life Cycle Assessment B The road to energy-efficient products
................................................................................................................................................. 17

Working Group 3: Renewable Energy BNew energy sources, new consumption modes?.......... 20
Working Group 4: Public Procurement B Setting efficiency inCentives?.............oeneeneeneeeeenees 23
REfEIENCES ... s 26



Sustainable Energy Consumption B Background Paper

1 Introduction

1.1 Background

In the Johannesburg Plan of Implementation, all countries were called on to "encourage
and promote the development of a 10-year framework of programmes (10YFP) in support
of regional and national initiatives to accelerate the shift towards sustainable consumption
and productionQ(Chapter 3). In response to this, several initiatives have been launched
and the Marrakech Process - the designated programme for the development and imple-
mentation of 10YFP Bwas set up. Two international meetings (in Marrakech, Morocco and
San JosZ, Costa Rica) and various regional consultation meetings have taken place. The
first European regional meeting took place in Ostend, Belgium, 24-26 Novermber 2004 and
involved European governments and stakeholders fromall societal groups.

The upcoming meeting in Berlin will be the second European meeting of the Marrakech
Process. Whereas the Ostend meeting had a general thematic focus, the Berlin meeting
will focus specifically on sustainable energy consumption. It will address the issues that
relate to energy use in households, offices and industry, but will not deal with those related
to transport, energy generation and energy distribution.

Energy issues relating to sustainable development were discussed at inter-governmental
level for the first time at the Ninth Session of the Commission for Sustainable Development
(CSD-9), held in April 2001. Countries agreed that stronger emphasis should be placed on
the development, implementation and transfer of cleaner, more efficient technologies and
that urgent action is required to further develop and expand the role of alternative energy
sources. In its 2006-2007 work cycle (CSD-14/15), CSD will review the progress in the
areas of energy for sustainable development, air pollution/atmosphere and climate change
along with industrial development. The outcomes from this Berlin meeting will also contrib-
ute to the discussion in the CSD sessions.

1.2 Objectives of the meeting
The general objectives of this meeting are to:

*  contribute to the implementation of the Johannesburg commitments on sustainable
consumption and production;

* contribute to the CSD 2006/07 work cycle where energy for sustainable development
is one of the key topics;



Sustainable Energy Consumption B Background Paper

* poasition SCP as one of the most important across-the-board issues within all the CSD
work cycles;

* demonstrate the technical and economic potential for making energy consumption
(and production) more sustainable;

* share information on ongoing activities and identify priority areas as well as potential
gaps in policies and toals;

* identify key areas and corresponding measures for the implementation of sustainable
consumption and production (SCP), and

*  identify the role of each stakeholder group in the implementation processes (who does
what?).

1.3 Objectives of this background paper

Within the overall objectives of the meeting, this background paper serves the following

objectives:

* tooutline the technical and economic potential for making energy consumption more
sustainable through raising energy end-use efficiency and combining it with the use of
renewable energy sources, as well as highlighting the policy priorities and challenges
necessary to harness the potential;

* to briefly review the current status of policies, and

* particularly to provide background information for the four working groups which will
convene during the meeting to discuss the themes of energy savings in households
(WG1), eco-design and life cycle assessment (WG 2), renewable energy (WG 3), and
public procurement (WG 4).

As it is written for a European conference of the Marrakech Process, this paper mainly
focuses on European challenges, but also ainms to provide good practice examples to other
countries, especially emerging and transitional economies.
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2 Technical Potential, and Policy Priorities and
Challenges

2.1 Global challenges

Energy consumption is the ultimate cause of the challenges faced by energy supply and
energy policies. Levels of consumption determine the need for energy supply and are,
therefore, one side of the equation for the security of energy supply. Levels of consumption
are also a key determinant in the overall cast of the energy supply system and the overall
levels of emissions harmiul to health and the environment.

Current trends in global energy use are far from sustainable. Oil demand continues to
grow, while experts expect a historic peak in oil production within the next 20 years. Car-
bon dioxide (CO;) emissions from fossil fuel combustion in 2002 were about 13% above
the 1990 levels, whereas a stabilisation of the climate would demand a reduction by 50%
until 2050 and further reductions thereafter. For OECD countries this would mean a reduc-
tion target of 60-80%in order to allow developing countries a certain temporary increase in
emissions. In order to achieve this, global primary energy consumption would need to stop
growing, while OECD energy consumption would need to decrease. Currently, nearly one
third of the world population has no access to electricity and another third has only poor
access. Reliance on traditional fuels for cooking and heating can have a serious impact on
health and the environment. On the other hand, the world® richest people, earning over
20,000 US dollars per annum, consume nearly 25 times as much energy per person as the

poorest people.

However, energy is merely an intermediate good. Consuming energy is a means to an end,
that end being the provision of energy-related needs (@nergy servicesPsuch as cooking,
maintaining a comfortable indoor temperature, producing goods, and providing mobility.
The ulimate challenge for sustainable energy consumption and production is, therefore, to
satisfy the appropriate level of energy-related needs of every human being by using a vari-
ety of technologies and fuels tailored to local conditions rather than merely increasing en-
ergy supplies, while keeping the overall cost and environmental damage as low as passi-
ble.

How can the use of energy in households, offices and industry become more sustainable?
Although challenges vary greatly in different parts of the world, the ways of achieving sus-
tainable energy consumption can be summarised in the following four basic options:
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a) Demand-side energy efficiency (also termed energy end-use efficiency): This most
important option relates to technical, organisational and individual measures to re-
duce the final energy needed to heat/cool our houses, produce goods etc.

b) Co-ftri-generation: Introduction of on-site co- or tri-generation of heat, cold, and
power can dramatically improve energy efficiency on the supply side. This option is
largely related to the issues of energy generation and distribution. It is, therefore,
only further discussed here in relation to its applications at consumersGites (e.g.

inindustry or public buildings).

¢) Renewable energy: The third option is renewable energy produced and used on-
site through biomass or solar thermal collectors etc. as well as that fed into the e-

lectricity grids.

d) Limiting energy services: The final option could be to limit the amount of energy
services we use (e.g. by capping dwelling floor space) to a level sufficient to cover
our energy-related needs. Assessing this is, however, highly subjective and for
that reason will not be discussed further in this paper.

2.2 Demand-side energy efficiency and on-site co-/tri-

generation

2.21 Potential

Demand-side energy efficiency involves an array
of hundreds of different technologies for numer-
ous energy uses in different sectors. To name a
few, these include thermal insulation of buildings,
energy-efficient household appliances, fluores-
cent lighting with T5 or T8 lamps, electronic bal-
lasts, efficient luminaries, daylight or occupancy
sensors, variable speed drives to control the
power of electric motors etc. The implementation
of measures depends on re-investment cycles
and the decisions made by a large number of
decision-makers who have different degrees of
information and varying preferences. The same
is true for smell-scale on-site co-/tri-generation.

In its recent Green Paper on Energy Efficiency,
Doing More With Less, the European Commis-
sion stated that Ghe EU could save at least 20%
of its present energy consumption in a cost-
effective manner, equivalent to 60 billion euros
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per year, or the present combined energy consumption of Germany and FinlandO@ost-
effectiveQmeans that it is cheaper to invest in saving energy than to supply or purchase the
same amount of energy. On average, it would cost 1-2 eurocents to save one kilowatt-hour
(KwWh) of fuel and 2-4 cents to save 1 KWh of electricity. On the other hand, saving energy
would avoid the long-term system costs to the national economy B2-3 cents for 1 kWh of
fuel and 5-6 cents for 1 KWh of electricity. Furthermore, the fuel prices for consumers are
currently no less than 5 cents per k\Wh and electricity prices are 10-15 cents per KWh.

Arecent policies and measures (P&MV) scenario for the 25 EU Member States (EU-25)
analyses the paossibility of achieving a substantial reduction in greenhouse gas emissions
by 2020. This scenario illustrates a strategy that fulfils albout 80% of the currently available
energy savings potential. It is assumed that via this strategy, decision-makers are better
informed and will change their P&M towards incorporating the best available energy-
efficient technologies.

Figure 1 shows that in this P&M scenario, energy demand would be reduced by 22.3%by
2020 compared with the business-as-usual (BAU) scenario. This is equivalent to energy
savings of almost 2% per annum. Instead of an increasing energy demand of 1.1% per
annumin the BAU scenario, a reduction of the demand by, on average, 0.4% per annum
can be achieved in the P&M scenario.

Another recent study shows that improvements in the energy efficiency of new equipment
and buildings by 5% or more per annum seemto be realistically achievable if a targeted
innovation strategy is in place in industrialised countries. This study further shows that over
a period of 50 years, such improvements can reduce the total energy consumption by 1%
per annum (in absolute terms) and, therefore, may be capable of cutting the energy de-
mand by half by the middle of the century. The other study projects that the average elec-
tricity consumption of home appliances can be reduced by 25% by 2010 and 33% by 2030,
while the profit per ton of CO, emissions avoided is expected to be 160 euros.

As seen above, most of the technical potential for demand-side energy efficiency and on-
site co-/tri-generation can be cost-effective, but only a small part of the potential has been
exploited so far. A plethora of market barriers deriving fromthe diversity of energy-
efficiency technologies Bsuch as lack of information, prioritisation, funding, incentives and
management capacity Pleads to this deplorable reality.

2.2.2 Priorities and challenges

As Hgure 1 shows, significant energy savings can be made in all three sectors under con-
sideration here Bhouseholds, tertiary, and industry. However, public policies need to sup-
port market actors to overcome the barriers mentioned above.
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Figure 2. Innovative Energy Efficiency Policy Bthe Basic Package

An effective policy for energy efficiency requires a combination of information, practical
guidance, regulation, and financing incentives ("sticks, carrots, and tambourines”). Hgure 2
gives an overview of the basic package, which consists of general economic instruments
(top) and sector or technology specific instruments (the box in the centre). The package
needs to be adopted by each actor in the market chain in order to realise energy-efficient
buildings and equipment (shown at the bottom). An appropriate policy mix is required to
make their actions for increased energy efficiency feasible, rewarding, and straightforward.

While most of the specific instruments listed in the box in Fgure 2 directly address final
customers or technology providers, energy policies can, and should, also involve energy
companies and specialised energy service companies as professional intermediaries. They
can mediate between the providers and customers of energy-efficient end-use solutions to
overcome a multitude of barriers and to reduce the transaction cost for energy efficiency
measures. Their mediation will multiply the effects of economic and legislative instruments
such as energy taxes, minimum energy efficiency standards and labelling.

However, such professional intermediaries cannot work alone. Public policies need to cre-
ate a framework that stimulates energy efficiency programmes and services. This can be
done, for example, by creating a special fund that finances energy efficiency programmes,
or by setting an energy efficiency obligation for energy suppliers or network companies,
coupled with the permission to finance programme costs via energy prices. Such an obliga-
tion could also be coupled with a system of tradable energy saving certificates (@white cer-
tificatesQ) Energy performance contracting (EPC) is also in need of public policy support
and promotion.

One of the basic tasks of energy policies is to ensure that energy prices reflect the true
environmental and social costs by reducing subsidies for non-renewable sources and in-
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corporating external cost by means of energy taxes etc. To correctly evaluate the cost and
benefit of energy efficiency measures, it is important not to compare the marginal cost of
saving energy with subsidised electricity prices but with the total systems cost (i.e. cost of
production, transmission, distribution, and reserve capacity cost plus subsidies fromthe
govermment). Emissions trading, the Clean Development Mechanism (CDM) and Joint
Implementation (JI) (the Kyoto mechanisms) are additional policy instruments that should
support energy efficiency and its integration with renewable energy. However, the small
and dispersed nature of energy efficiency improverments leads to relatively high transaction
cost. Simplified procedures for small-scale CDIMJI projects could provide a solution.

2.3 On-site renewable energy

2.3.1 Potential

Both the passive and the active use of renewable energy in a decentralised manner are of
particular importance. Renewable energy not only generates clean energy but also has the
potential to reduce levels of investment in large-scale networks, power plants and other
centralised energy supply technologies.

The utilisation of passive solar energy can be achieved primarily by optimising the design
of buildings in particular ways to:

* achieve high solar heating gains which can be supported by special translucent insula-
tion of walls;

* make optimal use of sunlight for lighting purposes through the orientation and sizing of
windows, shades and light transportation systens (mirrors, glass fibres), and

*  prevent high thermal loads of buildings by shading, and natural and night cooling.

The above passive optimisation of buildings can be supplemented by the folloning active
renewable energy technologies:

*  Direct use of solar thermal energy for warmwater and heating, and solar cooling;

* Integration of photovoltaic cells into the fae ades of buildings and possibly into efficient
low~voltage in-house electricity grids;

*  Use of hiomass for heating and, with micro-scale combined heat and power (CHP)
devices, for electricity generation, and

*  Bxploitation of local thermal energy potential (particularly geothermal and waste heat)
using highly efficient heat pump technology.

Nurmerous examples show that, by intelligent planning, high insulation levels and optimisa-
tion of windows, the energy use of new residential and office buildings can be reduced to
almost zero at a reasonable cost Beven under central ELropean climate conditions. By
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integrating photovoltaics (PV), buildings can produce more energy than they consume over
the course of the year. Amost the same level of efficiency can be achieved by retrofitiing
existing buildings. Solar radiation can provide, in moderate climates, more than 50% of
sanitary hot water and meet up to 20% of space heating demand with the current available
technologies. Under warmer conditions, up to 100% of hot water can be provided by solar
energy. Examples of daylight use, and passive and active solar cooling systems show that
the energy demand in intelligent office buildings can be mostly met by renewable energy.

2.3.2 Priorities and challenges

As the passive solar use and many options for active solar use are predetermined during

the design and construction phase of buildings, integrated building planning must be pro-

moted among planners, architects and developers. Specialised tools for solar optimisation

of buildings and bigger developments need to become standard.

Effective legal instruments to foster solar and renewable development include:

* Inclusion of provisions for passive solar use and prevention of high summer heat loads
in spatial planning and building codes;

*  Hnancial support for the installation of solar collectors and other renewable heat gen-
eration systems, and

*  Making renewable energy use mandatory in building codes as in Spain, or imposing
quotas of renewable energy supply in new buildings or developments (e.g. the eligibil-

ity criteria for the demonstration scheme of 50 solar settlements in North Rhine-
Westphalia, Germany).
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On the EU level, the following existing or planned policies can be assumed to have consid-
erable effects on demand-side energy efficiency and on-site renewable energy:

*  The Directive on the Overall Energy Performance of Buildings
*  The Framework Directive on the Eco-Design of Energy-using Products (EuP)
*  The forthcoming Directive on Energy End-use Efficiency and Energy Services

*  Arevised Energy Labelling Framework Directive has been proposed in the report of
the European Climate Change Programme. It would widen the scope of the existing
implementing directives on energy labelling.

*  The European Parliament has called for a Directive on Renewable Heat and Cold.

In the current 25 EU Member States and the accession countries, as well as in the EEA
countries, these EU directives form the framework for national energy efficiency and re-
newable energy policies.

The EU also provides programmes in the areas of communication and research to promote
energy efficiency and sustainable energy sources across Europe as well as developing
countries. The Intelligent Energy BEurope (IEE) programme co-finances international pro-
jects, events, and the start-up of local or regional agencies relating to energy efficiency,
renewable energy and alternative fuels. The Sustainable Energy Europe 2005-2008 Cam
paign was launched in the framework of IEE, aiming to raise public anareness and pro-
mote sustainable energy production and consumption among individuals and public and
private organisations.

Many good practice examples from European and other countries demonstrate how a sup-
portive framework with adequate policy instruments can increase energy efficiency inthe
final energy demand. The following exarmples are particularly notable:

*  The Danish Hectricity Saving Trust finances innovative energy efficiency programmes.
Those programmes are expected to save around 7% of the electricity use in the
household and public sectors by 2008, whilst achieving net economic savings for
consumers and society.

*  Building codes in countries such as the Netherlands and Germany were taken into
consideration in the development of the EU Directive on the Overall Energy Perform:
ance of Buildings. Due to the progressive standard introduced in 1996, energy effi-
ciency improvement of residential buildings in the Netherlands accelerated to more
than 5% per annum
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* The energy efficiency programmes of electricity and gas suppliers under the Energy
Efficiency Commitment scherme in the UK will save 7% of private consumersCnergy
use between 2002 and 2008. The economic benefits of the programmes have been
proven to be four times higher than their cost.

* Industrial and commercial enterprises and public administrations in Finland have im-
plemented 50-70% of the energy-saving potential identified by detailed energy analy-
ses subsidised by the government.

*  Energy management and benchmarking networks in Norway will contribute to saving
around 1% of the total energy use in the industrial and commercial sectors each year.

*  The Czech Republic has been particularly successful in promoting energy performance
contracting.

*  The Spanish government announced that it would spend 8 hillion euros between 2005
and 2006 on measures to limit energy demand.

Non-European examples include Japan® Top-Runner programme, energy labels for appli-
ances in Thailand and energy efficiency legislation in India.

It would be appropriate for goods traded worldwide to have a global policy on their energy
efficiency so as to harmonise product standards. For example, a performance target for the
stand-by power consumption of electrical appliances can be universally set below 1 watt to
encourage energy efficiency innovations. For goods which are traded only on a regional or
national scale, and for buildings and production facilities, the exchange of knowledge on
energy efficiency and renewable energy policy should be firmly promoted by the UN and
govermments. One of the first tools in this area of development is the Collaborative Label-
ing and Appliance Standards Program (CLASP) that promotes efficiency standards and
labels in developing countries.

Under the framework of the Global Environmental Facility (GEF), relatively few energy
efficiency and on-site renewable energy projects have been funded so far, although the
multi-country Efficient Lighting Initiative is a good example. Only 4% of the first 202 CDM
projects that were approved, or are close to approval, by the CDM Executive Board target
energy efficiency. Although 75% of the projects relate to renewable energy, these would
only generate around 20% of the total amount of certificates acquired fromall projects. The
difficulties and a possible way forward have been mentioned in Chapter 2.
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As discussed in Chapter 2, energy end-use efficiency and on-site renewable energy use in
households, offices and industry comprise many different technologies for numerous en-
ergy uses in different sectors, involving a large number of decision-makers. The decision-
makers include component suppliers, manufacturers, architects, designers/planners,
wholesale and retail traders, installation contractors, specialised energy efficiency consuit-
ants, specialised energy service companies, energy companies, building owners and other
investors, tenants, and users of energy-efficient equipment.

Four topics Benergy savings in households (WGL), eco-design and life cycle assessment
(WG 2), renewable energy (WG 3), and public procurement (WG 4) Bhave been chosen to
facilitate discussions to unravel these complex relationships. The challenges for the work-
ing groups will be to:

* acquire an overview of the current debate;
¢ discuss forthcoming challenges;
*  identify areas for concrete measures, and

*  identify potential areas for exchange and co-operation between participating countries.
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Notes to the
Working Groups
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Working Group 1: Energy Savings in Households
— A utopia?

Scope

This working group will discuss the consumption phase of energy using products. The is-
sues cover all sectors except transport, ranging fromtechnical solutions such as the use of
stand-by modes for electronic appliances and the thermal insulation of buildings, to soft
approaches for changing household behaviour, such as communication strategies. The
main objectives are to:

highlight the potential for energy efficiency in European households;
share experiences and best practices (what works, what doesn€);
demonstrate framework conditions for energy-efficient household consumption;

identify solutions which make it easier and more convenient to choose energy-efficient
goods and to adopt behaviour which focuses on the efficient use of energy;

identify communication strategies or other methods to make households behave in
more energy-efficient ways, and,

if possible, initiate concrete implementation measures.

Current status of discussion

Around 90% of the energy use of products throughout their life cycles sterrs from their
consumption phase. Honever, 80% of the energy use in the consumption phase is de-
termined at the time of the initial investment or reinvestment in the products. Alterna-
tive energy-efficient choices often require more investment at the point of the initial de-
cision-making. Supporting the choice of energy-efficient buildings and goods is, there-
fore, highly significant.

The remaining 20% of energy use can be influenced by the behaviour of households;
for example, by turning off lights and turning down thermostats when rooms are not in
use, and only using washing machines and dryers at full load.

Space heating accounts for 66% of household energy consumption in the EU. The
most effective means of increasing energy efficiency in households is, therefore, the
thermal insulation of existing and new buildings. Passive houses can make energy
savings of up to 90% Optimisation of the heating systemBPhboilers, hydraulic setting of
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pipes and thermostats, and pumps Bcan also produce energy savings of 10-30% of
heat and up to 80%of electricity.

*  Almost one third of all electricity in OECD countries is consumed by home appliances.
Energy-efficient lighting and electronic equipment offer a similar saving potential. A++
refrigerators and freezers can reduce electricity consurmption by around 50%

*  Apolicy package to assist households in making it easier to choose energy-efficient
goods includes: mandatory/voluntary energy labelling (e.g. Energy Star programme),
minimum energy performance standards (e.g. Japan® Top-Runner programme, new
EU Framework Directive on the Eco-Design of Energy-using Products), databases of
energy-efficient products (e.g. www.topten.info website initiated in Switzerland), indi-
vidual advice, financial incentives to attract households to energy-efficient alternatives
and information and awareness campaigns. .

* ltisalso critical to make energy efficiency easy and attractive for the players inthe
market chain of the supply of energy-efficient buildings, products, and services (manu-
facturers, retailers and sales staff, planners, installation and service contractors). They
need to understand the market and the profitability of energy-efficient solutions so that
these technologies can be applied within households. Additional policies in this area
include professional training and co-operative or public procurement.

*  Some good policy examples were referred to in Chapter 3 of the overview. Those ex-
amples prove that it would be possible to achieve energy savings of 1.0-1.5% per year
in the household sector, while at the same time bringing net economic savings to
households and society.

Forthcoming challenges

*  Very few countries have, as yet, formulated and implemented a coherent policy strat-
egy to harness the energy efficiency potential in households. By identifying the size
and cost-effectiveness of the potential, an optimal package of instruments can be de-
veloped. The forthcoming EU Directive on Energy End-use Efficiency and Energy
Services, which has as its target a 1% energy saving per annumin households, will of-
fer a good opportunity for EU Member States to develop such a strategy.

Anexample of such a strategy is the UK Action Plan on Energy Efficiency. For the
household sector, the action plan includes the Energy Efficiency Commitments (men-
tioned in Chapter 3 of the overview), tax incentives for private landlords to invest in
more energy-efficient buildings, a network of energy advice centres, special funding for
insulation and improved heating systens for low-income households, and a revision of
the building code to implement the EU Directive on the Overall Energy Performance of
Buildings.
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*  Studies aften find that households are primarily concerned with the purchase cost and
are only prepared to pay extra for energy-efficient products if there will be a rapid re-
turn on this investment. Where there is little market incentive for producers to invest in
energy-efficient features (e.g. new buildings), regulatory policies such as building co-
des have been more effective. For other products, economic incentives and further
guidance such as Germany® Sustainable Shopping Basket would help consumersO
decision-meking. Innovative market-based instruments such as energy performance
contracting (EPC) also need to be developed and tested. It is important to set a fra-
mework stragety and a policy package according to product types and replacement
cycles, taking social and cultural conditions into accournt.

* Research and development (R&D) efforts on energy efficiency, therefore, should not
only relate to technical improvements, but also focus more on understanding merkets,
market barriers, the policy instruments and energy services that can overcome thase
barriers, and how to measure their effects in terms of energy and cost savings.

Some questions for discussions

*  Which technical solutions make energy efficiency in households easy and convenient,
and have the greatest potential to be cost-effective?

*  What approaches and palicy instruments can support households in making more
energy-efficient investment choices and make the players in the market chain offer en-
ergy-efficient options to households?

*  \What role should the producers and energy companies play in promoting energy sav-
ing in households?

* What could be the role of R&D in technologies and in the implementation of energy
efficiency, and what are the most important R&D needs?

* Isit possible to identify concrete implementation measures that could be initiated?
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Working Group 2: Eco-design and Life Cycle As-
sessment — The road to energy-efficient products

Scope

This working group will focus on the design and production of products. Initiatives such as
the EU Framework Directive on the Eco-Design of Energy-using Products, Integrated
Product Policies (IPP), the UNEP/SETAC Life Cycle Initiative, and Japan® Top-Runner
programme will be referred to in the discussion. The main objectives are to:

* share practical experiences (including industry presentations);

 discuss the role of the above initiatives and approaches;

*  identify priority areas for future implementation work, and,

* if possible, initiate concrete implementation measures (e.g. voluntary commitments).

Current status of discussion

*  Energy-using products consume about 30% of primary energy in the EU and are re-
sponsible for 40% of CO2 emissions.

* The analysis of regional priorities prepared for the 2nd International Expert Meeting in
Costa Rica names eco-design and product-service systens (PSS) as approaches for
business actions for sustainable development. The Asia-Pacific region emphasised the
importance of tools such as life cycle assessment (LCA).

*  Promoting a shift to more sustainable consumption requires the increase of both sup-
ply and demand for sustainable products. Demand-side energy efficiency measures
are an important option for improving the sustainability performance in households, of-
fices and industry, and products play an important role here. Most of the impacts aris-
ing fromthe consumption of products are, however, determined at the design stage.
Consurmers are often @bcked inGio unsustainable patterns of consumption by the
availability and affordability of products.

*  Policy makers are recognising the need for palicies that address the impacts which
occur beyond the production phase, especially with regard to the use and disposal of
products. For example:
= Policy measures such as extended producer responsibility (EPR) are being used

to promote the recycling of electronics and other products. The EUG new Directive
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on Waste from Bectrical and Blectronic Equipment (WEEE) aims to increase the
re-use, recycling and recovery of waste from a variety of consumer products.

= Japan® Top-Runner programme airms to develop the world® best energy-efficient
appliances. The programme sets energy standards for each type of product equal
to, or more stringent than, the level of the best available technologies on the mar-
ket.

= The EUG Framework Directive on the Eco-Design of Energy-using Products aims
at increasing energy savings from all electrical appliances. Measures for priority
areas Pheating, electric motors, lighting, domestic appliances, office equipment,
consumer electronics, air conditioning, and stand-by losses Bwill be decided on in
the next two years. They will define energy performance for each product and im-
plement related labelling to enable to consumers to make informed choices. They
will also encourage consumer responsibility in contributing to energy savings.

* There have been efforts to develop policies for particular products covering the whole
life cycle. The EUSIPP calls for an approach that integrates three main areas Dinflu-
encing prices, promoting green production and stimulating demand for green products.

*  The most effective measures for improving the efficiency of appliances have generally
been mandatory energy-efficiency standards. In the US, mandatory standards for a
number of appliances, such as refrigerators and air conditioners, have been estab-
lished. In the EU, voluntary agreements have been negatiated with manufacturers to
improve the energy efficiency of a range of consumer appliances, including power
supply units, televisions and DVD players. It is estimated that, in the EU, further meas-
ures of this kind could reduce total energy consumption by 10% by 2020.

*  Not only energy-using products but also all other kinds of products need to be consid-
ered, since energy consumption is an issue throughout a product@ life cycle. Improving
the resource efficiency during production could, therefore, also be an effective strategy
to reduce the product® @nergy rucksackO

*  Technological leapfrogging in energy efficiency may enable developing countries to
accelerate improvements in living standards and bypass unsustainable patterns of
consumption and production.

Forthcoming challenges

*  Developing incentives for energy-efficient design that addresses the full life cycle and
promoting skills in the private sector for LCA and eco-design remain as challenges.

* Increasing the awareness of the contribution that resource-efficiency strategies can
make in improving the energy efficiency of products.
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* Animportant issue for consideration is consumer preference and behaviour, how this
influences what is produced, and how consuner preference and behaviour can be
shaped in ways that promote more energy-efficient products.

* Increased product efficiency has generally been offset by even greater increases in
overall consumption. In addition, the @ebound effectQby which increased efficiency
reduces prices and stimulates greater demand, has been observed. In order to reduce
absolute energy consumption by 1% per annum, taking into account economic growth,
a yearly average growth rate of energy efficiency by 3% has yet to be realised. If the
replacement cycles of products are taken into account, this requires new products that
improve their energy efficiency by 4.7% per annum on average.

*  Various research shows such efficiency improvement rates are technologically feasi-
ble. To achieve this, however, governments need not only to fund traditional R&D but
also to help create markets for the deployment of energy efficiency innovations.

Some questions for discussions

* What is the role of governments in promoting concepts such as eco-design and in-
struments like LCA for energy-efficient products, in particular during the R&D phase?
What are the roles and effectiveness of different instruments? How can best practice
policies and programmes be disseminated and supported?

* How can industry be persuaded to take responsibility during the R&D, marketing, sales
and after-sales phases for the impacts of consurmption and disposal of the products?

*  What kinds of communication, information and eco-labelling are most effective in influ-
encing consumer choice?

* How have consumersCpreferences been reflected in product design? How can con-
sumers and producers (and designers) best interact in order to mainstream eco-
design?

*  How can eco-design and LCA be promoted in developing countries? What kind of sup-
port will be most effective?
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Working Group 3: Renewable Energy — New en-
ergy sources, new consumption modes?

Scope

This working group will address the question of whether new energy sources lead to new
consumption modes. Can renewable energy be regarded as an inexhaustible energy
source and, therefore, will energy efficiency no longer be an issue of concern? Or should
the use of renewable energy go hand-in-hand with energy efficiency? The main objectives
areto:

share practical experiences relating to these questions;

develop strategies and projects that link the use of renewable energy and energy-
efficient behaviours, and

identify priority areas for future work.

Current status of discussion

As the total impact from energy use results from both the amount of energy consumed
and the mode of energy supply, we need to look at the two issues combined. It is im-
portant for policy mekers to consider different energy options in order to minimise the
impact at the lowest cost, whether renewables or non-renewables.

Renewable energy (RE) sources, even though these include large hydropower, ac-
count for around only 5% of total energy production and consumption.

Even though most of the sources for RE are inexhaustible, its generation and distribu-
tion still involves the input of materials. On-site RE systems require storage batteries
that reduce environmental benefits. Energy use further causes consumption of electri-
cal and other energy appliances, which involve material use.

Assuming that a considerable greenhouse gas reduction of 60-80%by 2050 is re-
quired, energy efficiency (EE) and RE should be regarded as complementary. With a
rate of 1% energy efficiency improvement per annum in the business-as-usual sce-
nario, RE will have to grow by at least 14% per annumin the coming decades. If effi-
ciency were to improve by 3% per annum, RE would have to grow by only 8% per an-
num. An improverment in EE makes a significant increase in the share of RE in the en-
ergy mix more achievable and cost-effective.
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*  The complementary use of RE and EE technologies can improve the security of the
energy supply. Recent trends in ail prices would encourage countries to develop local
energy sources and diversify energy portfolios as well as to improve energy efficiency.

* Inthe discussion about the harmonisation of RE and EE policies, it is important to take
into account the differences between: 1) actors dealing with energy production and
consumption; 2) motivations, experiences and behaviour patterns; 3) countries.

*  Early movers for RE produced their own energy mostly as private individuals. They
were motivated by the will to have green energy and/or to become independent from
big suppliers. Those pioneers are generally sensitive to the interdependences between
energy production/use and environmental issues. A survey shows that Bavarian solar
thermal energy households had a better understanding of energy policies and supply
systerms while they, at the same time, had lower energy consumption than others.

* Dueto the liberalisation of the European electricity market in 1998, consumers gained
an opportunity to choase green electricity. Most RE in OECD countries is now gener-
ated or purchased by utilities and sold together with electricity generated from fossil-
fuel sources. Furthermore, the investment in RE technologies either by private installa-
tions (e.g. PV), by joining operation companies (e.g. wind parks) or even by buying
shares in a joint-stock company can create a return with interest subject to special
conditions. In contrast to the original movers, these consumers and investors are not
essentially sensitive to the efficient use of energy. They might even regard their com-
mitment to RE as a justification for their energy consuming lifestyles.

* Insome parts of the world, particularly in developing countries, the installation cost of
on-site RE systems (e.g. PV in remote villages) can be significantly smeller than EE
technologies, while the link of energy consumption and production is clearly observed.
For example, using fluorescent lamps or LEDs instead of conventional light bulbs can
reduce the power output of a PV-installed home by a factor of five.

Forthcoming challenges

*  The existing policies and programmes often promote either RE or EE, not both, asking
whether one or the other is a better (or the only) way to reduce energy consumption.
How to make informed decisions about whether to focus on RE or EE in a specific
case is not obvious. There is a need for a more system+integrated approach that links
RE projects with an obligatory application of EE technologies. One good example is
the Solar & Save programme in North Rhine-Westphalia, Germany, which encourages
investment for climate protection projects in public schools among ordinary citizens us-
ing energy performance contracting (EPC).

* Toattain the right mix of RE and EE, prices need to reflect the environmental and so-
cial costs of energy production.
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*  Public awareness of the interdependency between RE and EE is a very important fac-
tor in the promation of the integrated approach. The communication of this issue in
both expert circles and amongst the public is of as much importance as bringing differ-
ent stakeholders together.

*  Amore innovative approach that integrates RE and EE technologies in product devel-
opment should be encouraged, including the development of buildings and motor vehi-
cles that combine EE features with RE sources.

Significant financial resources for investment in RE and EE are needed, including the
use of innovative financial mechanisms such as loan guarantees and the Clean Devel-
opment Mechanism (CDM), and market-based instruments and public-private partner-
ships that can leverage scarce public funds. In Germany, the guaranteed purchase
price of electricity from private PV installations has been about 50 eurocents per KWh
for 20 years, far higher than the price of conventional power, which has created a con-
siderable incentive for private investment in solar power.

Some questions for discussions

*  How can policy makers and experts be motivated to integrate RE and EE? Is setting a
combined target for RE and EE possible?

*  Should the systemvintegrated approach become imperative for future programmes? Or
should there be any exceptions?

* What kind of public support, communication, capacity building and financial mecha-
nismwill be required to achieve the approach and the accompanying processes?

*  What should the roles of renewable energy equipment manufacturers and energy
companies be in integrating EE in RE technologies? How can R&D for such integrated
innovations be encouraged?

*  How can RE consumers be motivated to use their energy efficiently? Is a new ap-
proach, different fromthat for conventional energy consumers, needed?
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Working Group 4: Public Procurement — Setting
efficiency incentives?

Scope

Governments can play a catalytic role in shaping consumption patterns, both through
public policies and through their own procurement practices. Public procurement has huge
potential to enable the market to provide more energy-efficient products and services, due
to both its position as one of the principal buyers and also its influence over the private
sector and consumer.

This working group will address the opprtunities and limitations of public procurement to
stimulate energy-efficient consumption. In addition to concentrating on the procurement of
electrical appliances and other energy consuming office appliances, the discussion will
also focus on the building/housing sector. The main objectives are to:

* share experiences (presentations by procurement departments and other relevant
organisations);

¢ llustrate the potential of public procurement in relation to energy efficiency, particularly
in the building/housing sector;

* identify key areas for creating markets for energy-efficient products and services, and

*  identify concrete measures to promote the procurement of energy-efficient products
and services.

Current status of discussion

*  The procurement spending in all public agencies in the EU accounts for 16% of the EU
wide GDP or a sum equivalent to half the GDP of Germany. If all public authorities
across the EU demanded green electricity, this would represent 18%of the EUG
greenhouse gas reduction commitment under the Kyoto Protocol.

*  The Johannesburg Plan of Implementation called upon all countries to @romote public
procurement policies that encourage development and diffusion of environmentally
sound goods and services@Chapter 3, para. 19¢).

*  In 2004, the EU adopted the new Public Procurement Directives that enable public
purchasers to integrate environmental considerations into public procurement.
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*  Anumber of governments have already introduced public procurement legislation that
requires, or encourages, public agencies to adopt green procurement policies and i+
plementation plans and to report the results (Norway, Sweden, Japan, South Korea,
etc.), while others take different measures including developing co-ordinated strategies
and issuing executive orders and guidelines (e.g. UKS Sustainable Public Procure-
ment Taskforce).

*  Arecent study proposes a co-operation of European governments to develop common
standards and practical tools on public procurement of energy saving technologies.

*  Several international networks have been established in recent years. Among themare
the UN Expert Meeting on Sustainable Public Procurement, the International Green
Purchasing Network (IGPN), and the Procura+ campaign organised by ICLEI Europe.

*  Some developing countries have been rapidly accelerating their efforts for green pro-
curement. In 2004, the Chinese government issued a palicy document entitled Imple-
mentation of Government Energy Efficiency Procurement that called for a three-year
programme to establish energy-efficient purchasing practices at all levels of govern-
ment.

*  The Energy Star label, first introduced in the USin 1992, is considered to be one of the
most successful cases of public procurement for promoting energy efficiency. All fed-
eral government agencies were required to procure personal computers meeting the
criteria. The standard for public procurement became a general standard for the entire
market beyond the country.

*  Public procurement can also be used to promote renewable energy. The Canadian
govemment has made a commitment to purchase 15-20% of its electricity in the form
of green power by 2010.

*  The European Commission® SAVE programme conducted a study on Public Pro-
curement of Energy Saving Technologies in Europe (PROST). The study shows that
with additional investments in energy efficiency that have a pay-back time not
exceeding five years, annual energy saving in the public sector worth up to 12 hillion
euros could be achieved in 15 EU Member States by 2020. This year, ICLEI Europe
launched a three-year project, Dissemination of Energy Efficiency Measures in the
Public Buildings Sector (DEEP).

Forthcoming challenges

*  The biggest concem for public agencies in the promotion of green procurement is the
extra cost incurred by purchasing sustainable products, since they need to pursue
(dest value for moneyOStriking a balance between conventional tender policies and
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environmental criteria is difficult, whilst support fromtaxpayers is critical to justify the
initiatives.
* The definitions of sustainable products as well as eco-labels are very diverse depend-

ing on country, sector, comparny, product and certification body. The lack of a unified
approach has made it difficult for public agencies to adopt good practices.

*  Adding environmental criteria into the public procurement process may create disad-
vantages or barriers for small and medium sized enterprises (SMESs) and producers in
developing countries. Technology transfer and other support should be the key to pro-
moting energy-efficient products and services among these groups.

* The criteria and practices of green procurement do not always include energy effi-
ciency aspects for all types of products and services. Public procurement tends to look
at individual products and services and has yet to be applied in an integrated manner
for bigger projects such as the energy-efficient design of buildings and houses.

*  For the product categories in which energy efficiency is applied less, public agencies
need to co-ordinate their measures to incentivise R&D and procurement policies.

Some questions for discussions

*  How can energy efficiency be integrated into public procurement? Should all the pur-
chasing criteria include energy efficiency aspects?

*  How can energy-efficient building/housing design be promoted in the context of green
procurement?

* Isit possible to develop EU-wide or international common energy efficiency criteria
applicable to procurement policies?

* What influence does public procurement have on the private sector® purchasing be-
haviours and R&D? How best can the synergies between the public and private sec-
tors be created to expand the markets of energy-efficient products and services? How
best can SMEs and developing countries be supported to initiate green procurement?
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